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ABSTRACT

This report represents the proceedings of a workshop held in Anchorage to

evaluate the modeling process by which the Minerals Management Service- Alaska
Region assesses the social effects of OCS development. The purpose of the
workshop was to help the participants gain a better understanding of how the
modeling process works and to evaluate it in terms
performance. MMS social scientists and outside modeling
each stage of the modeling process, identified some of
weaknesses, and came to some conclusions as to how the
improved.

●

of improving its
experts discussed
its strengths and
process might be
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INTRODUCTION

On February 21 and 22, 1985 the Alaska Region of the
Minerals Management Service (MMS) conducted a small workshop

on the modeling process used to determine the social effects
of OCS development in rural Alaska. Social scientists from
the MMS Alaska Region Leasing and Environment Office and
from the” Institute of Social and Economic Research ( ISER)

met together with outside experts on modeling and the Alaska
economy to discuss their understanding of the modeling
process and its strengths and weaknesses. This exchange was
intended to accomplish two objectives: .

0 to help all of the participants in the modeling
process and the users of its output better
understand how the process works; and

o to evaluate the modeling process and identify
ways in which it could be improved.

During the two-day work session, the participants were shown
that the assessment of social effects which appears in the
Environmental Impact Statement (EIS) for each OCS lease sale
is an outcome of a comprehensive modeling process.
Participants articulated the goals of the process and
discussed whether the goals’ were being accomplished. Each

stage in the process was explained in terms of how it

related to the whole, problems were discussed, and specific
improvements to the modeling process were recommended.

●

Two papers published for the Social and Economic Studies
Program (SESP) provided the impetus for this workshop: 1)
“Sensitivity  of RAM Model Projections to Key Assumptions” by
Gunnar Knapp and Kathy MarkAnthony, and 2) “Challenges to
Socioeconomic Impact Modeling: Lessons from the Alaska OCS
program” by Larry Leistritz,  et al. Kevin Banks of MMS and
Gunnar Knapp of ISER were responsible for preparing this
report. Cynthia Prather of Lawrence Johnson & Associates,



Inc. and Thomas Newbury, the MMS Contracting Officer’s
Technical Representative, assisted in organizing the

workshop and in preparing this report of the proceedings.

Conference Participants

George Allen
Minerals Management Service

Kevin Banks
blfnerals  Management Service

Thomas Crawford
Minerals Management Service

Lee Huskey
University of Alaska

Jerry Imm
Minerals Management Service

Gunnar Knapp
Institute of Social and
Economic Research

Larry Leistritz
North Dakota State University

Harry Luton
Minerals Management Service

Maureen McCrea
Minerals Management Service

Will Nebesky
Institute of Social and
Economic Research

Thomas Newbury
Minerals Management Service

George Rogers
Scientific Committee of

OCS Advisory Board
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I. THE MODELING PROCESS

Essential to anyone’s understanding of the way MMS analyzes

the social effects of OCS development in Alaska is an
appreciation that the analysis involves a series of
modeling tasks. The assessment of social effects which
appears in the EIS is the outcome of a process which

involves five different modeling stages, four of which take
place within the MMS (in three separate divisions) and one

of which is undertaken by experts outside of and under
contract to MMS. This process is illustrated in Figure 1.
Although social effects may occur as the consequence of
strictly environmental effects (the results of oil spills,

noise, etc. on some important commercial or subsistence
resources), the modeling process used by MMS concentrates

strictly on the analysis of these effects associated with
changes in 1 ocal population and employment, and
occasionally, ”in local revenues and expenditures. The five
components of the modeling process are:

o The Exploration and Development (E81D) Report;
o The ”Development Scenario;

o The Manpower Model;
o The Rural Alaska Model (RAM); and

o The Environmental Impact Statement.

The process is initiated when a lease sale on the Alaskan

OCS is scheduled. The Economic Analysis Unit of the Office
of Resource Evaluation first prepares an Exploration and

Development (E&D) Report in which are projected the number
of exploration, delineation, and production wells; the
number of exploration rigs and production platforms; the
miles (or kilometers) of pipeline; the timing of
development; and the annual level of oil and gas production
that is likely to result from the scheduled lease sale.

Appendix B1 is a sample of a recent E&D report prepared for

4
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Figure 1

The Modeling Process
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Lease Sale No. 89, the St. George Basin. Each of the
components appearing in Appendix BI are parts of the
modeling process as applied to this particular sale.

The E&D report is based on several assumptions about the
geological characteristics of the area to be leased and
some consideration of the economics of oil and gas
development in the area. The most important assumption, of

course, is that the resource actually would be developed.
Thus, the modelers and analysts in each subsequent step

base their entire analysis on an assumption of considerable
uncertainty. As will be shown, understanding the

uncertainty associated with this initial step is essential
to an evaluation of the process.

The second stage of the modeling process is the preparation
of the development scenario. This is a narrative
description, based on the E&D report, of the most important
features of an offshore development. It provides greater

detail than the E&D report and also identifies the
locations of onshore marine and air activity support bases,

oil terminals, liquid , natural gas (LNG) processing
facilities, transportation routes, etc. This document is
prepared by MMS staff in the environmental assessment
section of the Office of Leasing and Environment (usually

the same staff that subsequently prepares the EIS). An
example of a scenario appears in Appendix B2. It generally
appears as Section IV-A in the EIS.

The development scenario provides the basis for discussion
of any physical, biological, or social effects in the EIS.
For the social scientists, it is pertinent in two ways. It

provides information that enables assessment of the effects
of OCS development on subsistence and its related social

systems, on commercial fishing, and on transportation

6
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systems. The scenario also provides the basis for the

analysis of the more indirect effects of OCS development
associated with changes in the local economy, population,
and employment.

The scenario developed for the EIS is reviewed by personnel

both within MMS and among oil firms currently operating’~jl
Arctic offshore regions. Sometimes controversies develop
in these reviews. As a result of these reviews, scenarios
are sometimes modified, usually by changing the assumed
location for support bases or terminals or by reassessing
assumed transportation links. This review, however, rarely
leads to any changes in the E&D report. This lack of
effective feedback to the E&D report often results in
inconsistencies between the E&D report and the development

.
scenario. Often these inconsistencies arise in the
assumptions made in the E&D report about the location of
crude oil transportation facilities and the mode of crude
oil transportation to market.

The third-step in the modeling process is the preparation

of manpower assumptions using the manpower model.
Developed by Jim Sullivan in MMS, this model calculates

manpower requirements based on well-defined assumptions
about the crew size, shift and rotation factors, and the
duration of each phase of exploration and development. The
input data for the manpower model are based on both the E&D

report and the development scenario. Essentially the model
develops assumptions about the demand for labor by the

offshore oil industry during the exploration, development,
and production periods, thus adding to the assumptions
prepared at earlier stages.

● “

Appendix B3 is an example of the output of a manpower model
run for a hypothetical lease sale. It shows the seasonality

7



of OCS employment, the employment demand by industry, and
most importantly for our purposes here, the number of
onsite and offsite jobs in the community, whether they are
short term or long term jobs, and whether they are skilled
or unskilled jobs. (See Tables 5, 6, and 7; Appendix B3. )
The manpower model also produces several outputs not
directly utilized in this modeling process but which add to 4

the flexibility of the system. For example, the manpower
model forecasts the number of workers by place of residence

which may be used in an MMS-generated forecast of statewide
effects. As will be explained below, the next step in the
modeling process also generates labor
place of residence but these are

employment and population projections.

T~ere are several characteristics of

which deserve attention. The model is

market forecasts by
utilized for local

the manpower model
straight-forward and

internally consistent, and in its configuration, it is a
logical representation of the exploration, development, and
production phases of an offshore oil find. Since it is a

model of the manpower component of a special engineering
technology, it lends itself well to input and review by

industry to refine the assumptions about crew sizes, shift
factors, and rotation factors. Its evolution has been

closely linked with the development of the RAM model, the
next stage of the modeling process, and therefore most of

its outputs are specifically tailored to the requirements
of the RAM model. These well-defined linkages between the
models should exist at every stage in the modeling process.

The manpower model also is linked to the scenario in as

much as the staffer who runs the manpower model also
participates in the preparation of the scenario. A
potential inconsistency can arise, however, in that the
requirements for transportat~on  facilities and equipment by

the OCS development are not analyzed in the scenario.

8
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These requirements are usually analyzed as impacts in the
relevant sections of the EIS. In so far as the author of
the manpower model may not have access to this analysis

until after the EIS is prepared, manpower requirements for
the transportation sector may be incorrect.

The fourth stage of the modeling process is the Rural
Alaska Model (RAM), ’which was developed by the Institute of

Social and Economic Research (ISER). ISER uses RAM to
prepare projections of the impacts of OCS petroleum

development on population and employment in rural Alaskan
communities. The RAM model is actually not one fixed
model, but rather a modeling structure that is modified for
each community to take into account the different economic

and demographic characteristics in rural Alaska. Sample
RAM outputs appear in Appendix B4.

The RAM model projects total population and employment for
a community. In order to project impacts of OCS
development, separate projections are calculated for a
“base case” which assumes no OCS development, and an
“impact case” which includes an assumed OCS development.
The projected impacts of OCS developments are the
differences between the projected impact and base cases.
Appendix B4 provides examples for RAM model projections for

Unalaska,  as well as assumptions which were used for these
projections.

The RAM model structure is most easily viewed as five
separate submodels:

o The Population Submodel;
o The Labor Demand Submodel;
o The Labor SUpply Submodel;

o The Labor Adjustment Submodel;  and
o The Migration Submodel.

9



The Population Submodel cal CU1 ates population for separate

age-sex-race cohorts based on assumed survival rates,
fertility rates, and non-economic or exogenous migration
rates. The Labor Demand Submodel calculates demand for
skilled and unskilled labor based on assumed labor
requirements in “basic” industries such as mining, fishing,
and OCS development, as we’ll as induced labor demand in
secondary industries such as government and services, which
is calculated using multipliers. The Labor Supply Submodel

calculates local skilled and unskilled labor supply based
on assumed labor force participation rates and training

rates for skilled labor. The Labor Adjustment Submodel
calculates how many jobs are filled by local labor as
opposed to non-local labor. Finally, the Migration
Submodel calculates migration resulting from the departure

of local workers unable to find jobs or the arrival of
non-local workers to take jobs. The RAM model structure is

documented in detail in several recent Social and Economic
Studies Program’ (SESP) Technical Reports.

current contract with MMS, ISER is currently
detailed review of the RAM model structure,
incorporate the suggestions of this conference.

The RAM model incorporates not only numerous

Under its
preparing a
which will

assumptions
about the community’s economic and demographic structure,
but also the assumptions developed for the E&D report, the
development scenario, and the manpower model. These
assumptions developed by the three earlier stages of the

modeling process are critical to the RAM model’s projected
impacts of OCS development. It is also important to note
that these assumptions
and the impact case,

development is assumed
impact case.

are needed for both the base case
since often some degree of oil
for the base case as well as the

10



Those sections of the EIS which are concerned with the

description and assessment of social effects comprise the
fifth and last step in the modeling process. Appendix B5

presents several pages from the Sale 89 St. George Basin
EIS which incorporates RAM model projections and analyses

based on those projections. MMS social scientists use the
forecasts provided by the RAM model to project the effect

of OCS development on local social services, schools, and
the local infrastructure. In some instances, it is
important to know what the composition of the population
will be with the coming of offshore development in order to

predict the level and significance of whatever social and
political changes which may occur caused by increased
interaction between long term residents and newcomers.

As was mentioned above, these latter kinds of social

effects are not the same as those which occur as a
consequence of environmental changes associated with OCS
activities. They are, however, related. Changes in
commercial or subsistence harvests due to oil spills or
other agents have an indirect effect on employment and
populations in the communities which are modeled, but these
effects are not incorporated in the model in its present
form.

The EIS authors have the responsibility of synthesizing the

effects on population and employment forecasted by the RAM
model with the analyses contained in other SESP reports and

the authors’ own. experience with the community to capture
all of the effects of OCS development.

Over the last two years, EIS authors and the staff at ISER
who prepare RAM model projections have worked very closely
together on the preparation of model outputs. Some of the
most recent changes in the RAM model structure have been

11



the result of this ongoing consultation. The current
complexity of the RAM model outputs is directly
attributable to the requirements set out by the EIS authors.

12



I I . GOALS OF THE MODELING PROCESS

@

e

Early in the workshop, participants addressed the goals of
the modeling process. Consensus on the goals and purpose

is critical to the evaluation of the modeling process on
any of its component modeling tasks.

Participants agreed that the purpose of the modeling
process is to prepare impact projections for particular OCS

lease sales which meet the standards required for an EIS.
An indirect role is to direct the agency’s studies agenda

by illustrating weaknesses or gaps in the existing
knowledge base.

One related question that was raised involved the role of

the EIS: whether the EIS is intended to function as a
planning document or an information document. It was
explained that, although local and state agencies often
look to an EIS as a source of information upon which

planning decisions may be based, the EIS is not written for
that purpose. The EIS needs to be as accurate as necessary
to meet the mandate of the National Environmental Policy
Act ( NEPA) . It is intended only to assess the effects of
MMS decisionmaking regarding offshore lease sales.

Other concerns involved the quality of the output required

by the EIS. Given the cost, time, and labor expended in
running the model and the relatively small amount of data

from the model that is incorporated into the EIS, is the
model currently generating too much detail? Also, since
oil discovery is uncertain, and if discovered, the actual
magnitude of the resource discovery is not known, the EIS

in fact represents a discussion of the impacts of one or
more hypothetical situations. The uncertainty of this most
basic assumption -- the magnitude of the discovery -- leads

13
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to uncertainty throughout

the level of detail which
from the modeling process.

the modeling process, and limits
it makes sense to try to generate

To provide the information required for the EIS, the group
agreed that the modeling process should meet the following
basic criteria:

o

0

0

0

0

0

The modeling process should be
-detailed to provide evaluation of the soma

~ impacts of OCS lease sales, while avoiding
unwarranted complexity or spurious accuracy.

The modeling process should be defensible, both
le9ally and scientifically. It should use accepted
projection methods which represent the state of the
art in impact modeling.

The modeling process should be well-documented and

%%%;
All assumptions should be clearly
that the process by which impact

projections were reached can be repeated for
verification, if necessary.

The modeling process should be understandable by
persons interested in the projections. However,
given the complexity of economic and demography c
Impacts, there is at least some trade-off between
simplicity and defensibility.

The modeling process should use sensitivity

-’
where practical, to dellneate he range

o uncertainty associated with projections.

The modelinq Process should have clear and
documented assumptions.

A final goal of the modeling process
but not extensively discussed was

cost-effective.

which was mentioned
that it should be

Participants generally agreed that the current modeling

process meets these goals in a reasonable fashion. While
changes and improvements can and should be made, there is

14



no need to abandon or drastically modify the current
modeling process. In particular, the authors of the final
stage of the process-- the environmental assessments-- felt
that they have been receiving the kind of information that
they needed to prepare impact descriptions, and that they

had reasonable confidence in the modeling process.

15



111. THE MODELING PROCESS: DISCUSSION AND RECOMMENDATIONS

During the workshop, there was extensive discussion of each
stage of the modeling process. This section reviews the

major recommendations which emerged and the discussion
leading to those recommendations.

Exploration and Development Reports and Scenarios

o E&D reports and scenarios should be prepared
accord~ng to a standard format, and a system for
numbering and identifying dl fferent scenarios
should be established.

In the past, scenarios have often lacked a definite
format. To date, there have been no guidelines to indicate
what should be included in the scenario or how it should be

presented. Sometimes scenarios have not included critical
assumptions, such as transportation assumptions. These
exclusions have often resulted in @ hoc, last minute
additions that are not thoroughly reviewed. Because

scenarios are frequently edited or changed to incorporate
suggestions, different actors in the modeling process have

found themselves usitig different versions of the

scenarios. Communication has sometimes been weak between
the persons who develop the scenario and the users of the
scenario.

One step
standard
included

title, a
or using

used and

in overcoming these problems would be to develop a
format to specify what information should be
in each scenario. Each version should have a
number, and a date, so that all persons reviewing
the scenario would be aware of the version being
could be assured that it is the. proper version.

16



0 All scenarios should include not only the oil and
gas development assumptions for the lease sale
question (the impact case), but also the 011 and
gas development assumptions if the lease sale does
not occur (the base case).

Both sets of ass~ptions  are crucial to analyzing the

impacts associated with the sale. In early MMS impact
assessments, if the lease sale did not occur, no oil
development would take place. However, many lease sales
are now the second or third scheduled sales in an area, and
oil development might well occur in these areas even
without the
Therefore, it
only for what
impacts, one
happen if the

particular sale which is being analyzed.
is no longer sufficient to have a scenario
would happen if the sale occurs. To analyze
must also have a scenario for what would
sale does not occur.

o For some sales, more than one scenario should be
developed.

Ofterl the actual chance that development will occur is only
15 percent or less. Thus, it may be appropriate in some
cases to analyze not only an oil development scenario, but

also an exploration only scenario. Where the range of
possible oil development is wide, it may also be
appropriate to analyze two or more development cases, such
as a low and a high case. Even if these analyses are not
included in the EIS itself, they could provide a better
indication of the range of possible impacts.

o Further opportunities for industry review and input
of he report and the scenario should be
exDlored.

In particular, more information could be obtained from the

oil industry on the nature of OCS support bases, such as
whether or not enclave development is likely and what kinds

of local hire are likely.

17



The Manpower Model

As was discussed above, the manpower model is
systematically organized, is well-documented, and lends
itself well to input and review by industry. The links

between the manpower model and the scenario as well as the
RAM model are clearly defined. Thus , only a few minor
recommendations were developed for this stage of the
modeling process.

o The manpower model’s projections of local hire and
enclavlng should conform more closely to hose
provided by the RAM model.

At present, the two models project local hire and enclaving
in different ways. Although the practice has been to use
the RAM model’s projections, the difference is a possible
source of confusion. While there is no problem at present,
one or both models might be modified in the future to
reduce this potential confusion. Some participants felt

that the manpower model’s procedures for predicting how
many workers would be hired from the community or would

live in the community were based on estimated rather than
real data, thereby reducing the validity of the manpower
model’s projections. Others responded that the more
elaborate procedure incorporated in the RAM model is a7so
based on estimates, but that the estimates simply occur at
a different level.

o

Not all
do not

Opportunities to account for differences between
rural areas In the development of manpower model
coettlclents  should be explored.

areas of the state are the same, and offshor@ jobs
affect all towns within a lease sale area in the

same manner. Opportunities to account for these
differences without compromising the simplicity or
practicality of the model should be explored.

18
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o Manpower model assumptions should be updated where
possib le by Incorporating new data.

One participant suggested that new data are available on
the percentage of workers who commute into Alaska. (This

information is not specifically incorporated into the RAM
model projections, but is occasionally used in analyzing
statewide impacts of OCS development.)’”

The RAM Model

The conference’s discussion of the RAM model was
wide-ranging. It resulted in a number of general and

specific conclusions relating to the RAM model structure
and its relationship to the overall OCS modeling process.

o The basic scope of the RAM model is appropriate.
The model should continue to focus on projecting employment

and population impacts, and should not be expanded to
attempt to project such impacts as changes in subsistence

activity or household size. The modeler’s expertise does
not lie in these areas, and these important effects are
better dealt with separately.

The model structure could be expanded, however, to
incorporate impacts resulting from additional property tax
revenues and other revenues which local governments might

receive as a result of OCS developments.

o Further basic research on certain aspects of rural
laskan economics could contribute significantly to
understanding the poss~ble Impacts of OCS
development in rural Alaska, as well as
Incorporation of these effects in the RAM model.
~hese areas include:

●
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The nature of economic structural change as
communities grow in size and as OCS facilities
are introduced.

- The determinants of migration into and out of
rural Alaskan communities, both by natives and
non-natives.

- The factors affecting the extent to which local
residents would be employed kly< OCS projects,
including “labor force participation” of native
Alaskans.

o Lack of basic data is a major problem in modeling
TICS impacts on rural 1 aska. Possibly he most
slgnltlcant Improvement to the modellng process
could result from the collection of ._
population and employment in rural commh,,i~,==.

f“”better data on
llm7+7ae *

There are several ways in which better data would be
obtained, including:

- Better coordination with other SESP contractors
doing detailed field studies, to ensure that
these contractors COI 1 ect the specific
information needed for assessment of OCS impacts.

- Coordination (and possibly contracting) with the
Alaska Department of Labor to obtain
community-specific employment data which is
currently collected but not published. The MMS
is now negotiating with the agency for such data.

- Official endorsement by the MMS of continuation
and more timely publication by the Alaska
Department of Labor of the employment data in
the Statistical Quarterly.

- Development and publication of historical data
series, where possible, for variables projected
by the RAM model, to permit validation of the
reasonableness of RAM model projections.

*ISER has conducted research on these areas in the past,
and is carrying out additional research on structural
change and labor force participation under its current
contract with MMS. The results of this research will be
incorporated in the RAM model review process.
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- Better communication with oi 1 industry
representatives to obtain more information about
the nature of OCS development, such as ,,the
likely extent of local and worker “enclaving.

●

●

Different concepts of employment (and population) which

have caused confusion in the past include:
- Resident employment
- Non-resident employment
- Seasonal employment
- Full-time equivalent employment
- Peak emplofient
- Enclave employment
- Part-time employment

These terms mean different things
example, ISER has used the term

to different people. For
“resident population” to

include all persons who interact fully with the local
economy on a year-round basis. However, others interpret
“resident population” to mean those persons living in a
community prior to a certain date (e.g., prior to
development of OCS), as opposed to newcomers who may be
living in the community. It is therefore important to

determine which concepts of employment are most useful, and
to define these concepts clearly. This may necessitate

some revisions in the RAM model.

●
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For example, to be realistic, the model should ideally take
account of the high degree of seasonality in certain kinds
of employment: the fact that certain kinds of jobs
(including many oil industry jobs) are available only to
non-local workers; the fact that many residents will not
willingly take year-round employment even if it is
available; the fact that many workers live in separate
“enclaves” isolated from the community; and the fact that
many workers do not have the skills to take certain kinds

of jobs which they might like. However, to “correctly”
model this complicated labor market may be more difficult

than is warranted, given the nature of available data and
the uncertainty of other basic model assumptions. This may

justify the use of a simpler model which merely

incorporates best-guess assumptions about local labor
shares in OCS employment-.

o Given the degree of uncertainty associated with
many model assumptions -- lncludlng the actual
extent of (JCS development -- the RAM model should
remain relatively simple in structure.

The model has evolved over time to a degree of complexity

which approximates a reasonable balance between complexity
and theoretical justification. Any further increase in

model complexity should be undertaken only if it will
definitely improve the usefulness of model outputs.

o All RAM assumptions should be thoroughly documented
and easy to understand.

o Sensitivity analysis should be used to delineate
the degree of uncertainty associated with model
projections.

Recent RAM model projections have included the use of

sensitivity analysis. This should continue and be expanded
in the future.
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e

o MMS and ISER should explore opportunities for
reprogramming the RAM model In Lotus 1-2-3 to
permt better coordination and more fl exlblllty In
he use of the RAM model.

The RAM model is presently programed in TROLL, a powerful
computing language designed expressly for time-series
simultaneous system modeling. TROLL is housed in the MIT
computer and is accessed by telenet phone lines. Although
TROLL is easily used by ISER personnel, it is inaccessible
to MMS. As a result, even the smallest changes in model

assumptions require additional programming by ISER, as well
as typing and explanation of results to MMS.

MMS has a number of IBM personal computers with the
powerful spread sheet program LOTUS 1-2-3. ISER has

recently acquired personal computers and LOTUS 1-2-3
capacity. It may be possible to reprogram the RAM model in
LOTUS 1-2-3. If this could be done, the RAM model could be
an enormously more flexible tool, because ISER could
provide MMS not only with printouts of model projections,
but with an entire model which could subsequently be used
for in-house analysis, sensitivity testing, and adjustment
for changes in assumptions. ISER’S expertise in rural
economic modeling and in developing model assumptions would
still be available to MMS, and ISER could devote a greater
portion of its time in these areas rather than in “turning
the crank” to produce model runs as assumptions change.

Portions of a model similar to RAM have already been
developed and programmed in LOTUS 1-2-3. This program

could be used to project OCS economic and demographic
impacts in rural Alaska. The structure of this in-house
model differs in some respects from that of RAM: in
particular, the method of allocating jobs between local and
imported labor is much more direct. Workshop participants
felt that elements of both models had merit. Reprogramming
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of RAM in LOTUS 1-2-3 might provide an opportunity to
incorporate the best aspects of each model.

There are some practical di ff i CU1 ti es involved with

reprogramming RAM in LOTUS 1-2-3 which would have to be
overcome. In particular, the difficulty of programming
simultaneous equations in LOTUS 1-2-3 is uncertain. In
addition, LOTUS 1-2-3, while particul arly ’well-adapted for
printing model output, is less suitable than TROLL for
documenting model equations. ISER will be exploring the
difficulty of reprogramming RAM in its ongoing RAM model
review.

The Environmental Impact Statement

There was relatively little discussion at the workshop
about the final stage of the modeling process-- the use of
RAM model outputs by EIS authors. As discussed above, EIS
authors felt that they had been receiving the kind of

information that they needed to prepare impact
descriptions, and that they had reasonable confidence in
the modeling process. EIS authors did express a desire for
some additional information from the modeling process. The

kinds of information mentioned as desirable included:
o more detailed age breakdowns (for instance,

five-year age groups), which could be used in
predicting the demand for social services and
schools; and

o more detailed breakdowns between native and
non-native populations, and between newcomers and
long-term residents.

While all workshop participants agreed that this kind of
information would be desirable, some questioned whether
additional detail was justified, given the inherent

uncertainties in the modeling process, especially the
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uncertainty as to the magnitude and even the location of
the actual oil development.

Some EIS authors also suggested that the annual detail in

the projections was not really necessary after the first
ten-year period. Other participants pointed out, however,
that this additional detail could be provided at no extra
cost, since the model structure is based on year-by-year

projections. In fact, it would be more difficult to
eliminate annual projections than to incorporate them in

some cases. In addition, annual projections allow for a
more detailed tracking of why changes occur than would be

possible with five or ten-year projection intervals.

●

25



IV. CONCLUSIONS

The workshop achieved its two broad goals of helping
participants understand the current process used by MMS in
modeling OCS economic and demographic impacts in rural
Alaska, as well as providing recommendations for improving

this process. In this section, the overall conclusions
reached in the discussions during the workshop are reviewed.

1. Participants agreed that the current process is working.

The current modeling process is providing the basic

information needed to prepare those sections of
Environmental Impact Statement which address economic

social impacts in rural Alaska. The EIS authors
reasonably satisfied with the information they

the
and
are

are
receiving from the modeling process. Although workshop

participants provided numerous suggestions for improving

the process, ‘these recommendations tended to be specific,
calling for generally minor changes or improvements rather

than a whole-scale abandonment or drastic modification of
the process.

2. There is significant uncertainty “ fundamental
assumptions underly~ng the developm~~t of impact
projections. As a result, substantial uncertainty in
impact projections is unavoidable.

Much of this uncertainty results from the fact that the
location and extent of oil resources are unknown and must
be assumed. This uncertainty, introduced at the very first

stage of the analysis in the E&D report, is expanded at
each subsequent stage as more assumptions are introduced.
In many cases, uncertainty can be reduced by further
research, by expanded review of assumptions, and by
improved modeling. However, it cannot be completely
eliminated.
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3.

At

Because of the uncertainty in fundamental assumptions,
he modellng process should not attempt overly detailed

yroJ ectl ens.

each stage, theoretical rigor and complexity of the

analysis must be balanced by the limits to accuracy in the
development of assumptions.

4. Sensitivity testing and the examination of several
different scenarios can help to delineate the extent of
uncertainty in model projections.

While only a limited number of scenarios can be examined,
participants agreed in many cases that the use of only one

“development” scenario is not justified, even though only
one scenario may be discussed in detail in the EIS.

●

5. Throughout the modeling process, assumptions as well as
model structure shoul d be clearly documented and
understandable.

●

Most importantly, scenarios should be complete and clearly

identified, so that all stages of the modeling process use
a consistent scenario.

6.

One

The modeling process could be facilitated by improved
coordination between different stages of the process.

particularly significant opportunity for coordination

involves the reprogramming of the RAM model in a computer
1 anguage which COU1 d be used by both ISER and MMS.

7. Further research on the process of economic change in
rural laska, Incorporation of this research In the
structure of the M model , and review of the M modeT
structure could Improve this stage of the modelinq
I!!2!Es”

Some parts of the RAM model should be simplified, in light

of the limited information available on which to base
assumptions. Other parts should be expanded to take better

account of the complexities of rural economies and the ways
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in which these economies differ from developed urban
economies. These changes will require a balance between
the relative advantages and disadvantages of simplicity,
theoretical rigor, and defensibility of assumptions in
modeling rural Alaska.

8. Lack of basic data is a major problem in modeling OCS
Impacts on rural laska.

Possibly the most significant improvement to the modelling

process could result from the collection of better data on
population and employment in rural communities. In

addition, MMS should encourage the timely publication of
the Statistical Quarterly by the Alaska Department of Labor.
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United States Department of the Interior
MINERALS MANAGEMENT SERVICE

ALASKA OCS REGION
Mailing  .Addrcss: P.O. Box 101159

.&choraqe.  AK 99510

.

Memorandum

To: Regional Supervisor, Leasing and Environment

From: Regional Supervisor, Resource Evaluation

Subject: Revision of Sale !39 Exploration and Development Report

The recently revised resource estimates for the Sale 89 planning area reflect

significantly different values from the previous estimates. Revised schedules

for this sale have been prepared and are at$ached.

B-12

R. H. McMul~in
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SALE 89
Medium CASE, ---

—
ALTERNATIVE

ESTIMATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PRODUCTION

PRODUCTION
PLATFORMS

ANDCAL.
YEAR

1985
86
81
88

19::
91

;:
94
95— - -
96
97
98

20:;
Oi
02
03
04
05
06
07
08
09

2010
11
12
13
14
15— . -
16
17
18
19

2020

UCTION AND TRUNK
PIPELINE
MILES

oil Gas

100
100

100
100

200 200

EXPLORATION/
DELINEATION

DRILLING UNITS
NUMBER OF

SHORE BASES”
PROD

oil
MMB

:TION
Gas
BCF

SALE
YEAR

o
1
2

:

EXPLORATION
WELLS

lELINEATIOf
WIm-r

;
1
2
2
1

t4ENT
Gas

1
2
2
2
2
2

,

5
6

6
12
16

8
T

0.2
D.3

i’:;

1
8
9

1 2
2
1
1

0
28
94
94
94
94
94
94
83
73
64

n
41
36
33
29
26
24
21

0

10——
11

35:
442
442
442
442
442
442
442
442
442
442
442
442
4Li2
442
442
442
442
442

-VT
265
173
100

0
9200

m
I

L 15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

-m--

6 5

.

32
33
34

i% 12 6 62 46 I - - - - - - lee* 1124
● Total represents 50% of an oil terminal and 50%
of an LNG plant (cumulative development with Sale 70).

----- ----- -



SALE 89
Low CASE, --- ALTERNATIVE

ESTIMATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PROOUCTION

PRODUCTION
EXPLORATION/ PLATFORMS PRODUCTION AND TRUNK

jALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINE NUMBER OF PRODUCTION
fEAR YEAR WELLS WELLS DRILLING UNITS EQUIPMENT We 1s SHORE BAsEs’ oil Gas

Oil Gas oil Gas oil Gas MMB
o 1985

BCF

86 1
: 81 2 1 ;

8a 2 1 2
: 89 1 1 1 3 0.2

1990 1 1 1 3 1 4 * 1 0.3
: 91 1 1 1 1 10 4 3 100 0 .2

1 1 6 3 100 0 .3 0
: ;: 1 6 2 100
9 94 1 1 100 3; o

10 95 31 129
11 96 31 163
12 91 31 163
13 98

,
31 163

14 31 163
15 20:: 26 163
16 01 23 163
17 02 20 163
18 03 18 163

04 15 163
H 05 13 163
21 06 12
22 01 11 16:
23 08 10 163
24 09 163
25 2010 : 163
26 11 163
27 12 0 163
28 i3 163
29 14 135
30 15 100
31 16 65
32 17 37
33 ‘ 13 0

19
;: 2020rim.” . , . . . . -. .- ---,--- -.

IUIHLI ! / ! 9 ! J ! - - - - - - -  - - - - I f I J i L1 I 1/ I - - - - - I Zuu I Zuu[ leum I 366 I 3400
* Total represents 50% of an oil ~erminal dnd 50%
of an LNG plant (cumulative development with Sale 70).



SALE
YEAR

o
1
2

:
5
6

:
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25.—
26
2?
28
29
30.—
31
32
33
34
35
36

10TAL

CAL.
YEAR
——
1985

86

:;
89

1990— .

;:
93
94
95—-—
96
91
98
99

2000— .
01
02
03
04
05——
06
07
08
09

2010.— -
11
12
13
14
15——
16
17
18
19

2020
21

EXPLORATION
WELLS

2
3
4
4
3
3
3
3

25

JALE 89

+
CASE, --- ALTERNATIVE

ESTI ATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PRODUCTION

)EL1NEATION

n-+
;
3
2
2
1
1

12

LS
Gas

2
2
3
3
1

i

13

EXPLORATION/
DELINEATION

DRILLING UNIT!

2
3
6
7
6
6
4
4
1

----- .-----

PROO
PLAT

T & -
E U;

2
2
2
2
1

9

CTION
DRMS
D
MENT
Gas

2
2

:
2
1

12

PRODUCTION AND

m-!

8
30
30
30
14

8

20

[RVICE
Is ~
Gas

8

;:
20
16
10
4

94

2
6
7
7
6
3
2
1

-----
*

TRUNK
PIPELINE
MILES

Oi 1 Gas

125
100

125
10C

225 225
]tal repre

NUMBER OF
SHORE BASES*

0 . 3
0.2
0 . 3
0 . 2

lo-j*
ents 50% of a

PROI
Tm--
MMB

-%-
173
173
173
1?3
173
173
153
134
118
100

85
74
66
60
55
47
43
39
0

!064
m

:TION
Gas
8CF

0
718
907
907
907
907
907
907
907

-mm
907
907
907
907

-mir
907
907
907
907
907
739
550
359
208

0
18900
rm

and 50% of an LNG piant (cumulative
development wfth Salt? 70).
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ALTERNATIWS  INCLUDING THE TROPOSED  ACTION

section describes the proposed action and the alternatives to the pro-
wal for St. George Basin (Sale 89). It also outlines the production assump-
,ons, development estimates, resource estimates, and mitigating measures
[~ch shape the environmental analysis contained within this document.

A. Resource Estimates: The development strategies discussed in
Lis section are based on the cond~tional  resource estimates and the develop-
mt and production schedule found in Tables 11-1 and 11-2. The knalysis
wsented  in the proposed action is based on the mean resource estimate. The
lXhMD and minimum resource estimates are analyzed in Appendices A and B
!spectively. These estimates are unrisked in terms of the probability of
tsource discovery. The marginal probability of a commercial hydrocarbori
.scovery  is 22 percent.

“q resource estimates are based on primary production methods. Differing
;sumptions regarding both economic and engineering factors will affect the
;timate of recoverable resources. Economic factors include exploration and
~velopment costs, operating expenses> price and market value for oil and
~tural gas, taxes, depreciation, and royalty and production rates. Included
long the engineering factors are reservoir thickness and area> properties of
3 hydrocarbon-bearing rocks, feasibility and effectiveness of pressure
~intenance through secondary and tertiary recovery, well spacing~ deviation
1 depth, climate, surficial geology and other environmental factors affectiri.s
le design and technology of surface drilling, and development and production
>erations. .

Jitional information on the methodology of resource appraisal can be found
i Geological Sutwey Circular 860 and Geological Surwey Open-File Report
1-1151.

B. Development Strategies: There are many development and trans-
mutation scenarios which could be developed for the environmental analysis of
-is EIS. The selection made by MMS resulted from discussions within MMS,
ith other government agencies, and with industry. It represents a
ross-section of the different, feasible options. in developing these
cenarios, the locations of existing infrastructure, the locations of s~tes
ith potential as support facilities, the area resource estimates, and the
cenarios developed for the previous OCS Sales in the Bering Sea are all
msidered.

ince any future development of oil and gas resources
ontain numerous uncertainties, the scenarios for Sale
ndependently  of any past or proposed OCS sales in this
~.velopment  should occur as the result of a discovery in

in the Bering Sea
89 were developed
area. However, if
the Sale 70 leased

racts or in the proposed Sale 92 area, the infrastructure in place or under
instruction could be used, or shared, in developing the oil and gas resources
ssociated with this proposal (Sale 89).

hen describing the scenarios developed for this lease sale, the St. George
‘sin Planning Area is divided into a northern and a southern subunit.
stimates of resources for the entire planning area axe split equally between
he subunits (Fig.11-1).

11-1

B-17
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Table 11-1
Resource Comparison of the Proposal nnd Each Alternative

(Conditional-Unrisked)

Alternative 1 Alternative 111 Alternative I V Alternative V I
Resource Proposal Pribilof Islands Unimak Pass Aleutian Islands **Marginal (1)

Minjmum Mean Maxj.mum Deferral Deferral Deferral Probability
(Mean Case Only)

Oil, MMB 366 1124* 2046 1124* 1124* 1124* 0.22
(Hydrocarbons)

Gas, BCF 3400 9200 18900 9200

m

L
03

9200 9200

Source: MMS, 1984.

*~~e resource e5timates  do not C]lange llet~Jeen alternatives  because there are no known significant unleased

prospects in the deferral areas.

**The marginal probability of success is the subjective probability that- economically recoverable (i.e.$

marketable) ac~umulat~ons  of hydrocarbons do exist in at least one prospeck in the area under consideration.
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The primary development scenario for the northern subunit assumes that all oil
and gas will be piped ashore to St. George Island. Tankers could transport
all resources directly from the island to the market. The marine- and air-
support bases for these operations “could be located at Unalaska/Dutch Harbor,
Cold 13ay, and St. George Island.

Although present infrastructure on St. George Island is limited, the island
was selected as the hypothetical landfall for the pipelines in this northern
scenario because of its proximity to the primary areas of interest.

Offshore loading would be the primary development scenario for oil in the
southern subunit. All oil would be transported directly from the offshore
facilities to market via tanker.

All gas in the southern area would be piped to a landfall at Herendeen Bay and
then transported overland, via pipeline, to an LNG plant at Balboa Bay. The
processed gas would be transported directly to market by Ll?G tanker.

Facility locations and transportation scenarios discussed in this EIS repre-
sent assumptions that were made as a basis for identifying characteristic
activities and any resulting environmental effects. These assumptions do nor
represent an MMS recommendation, preference, or endorsement of any facilitv,
site, or development plan.

Additional details describing the development scenario for this lease sale can
be found in Section IV.A.1.

c. Description of the Proposal and Alternatives:

1. Alternative I - Proposal:

a. Description of the Proposal: The proposed action for this
alternative is the offering of all unleased blocks within the St. George Basin
Planning Unit (Fig. II-1). The area o$fered covers ap~roximately 28,208,078
hectares and contains 12,529 blocks. In addition, there are 96 blocks in the
area leased for Sale 70. These blocks are ~.ocated from about 6 to 436
kilometers offshore. Water depths range from approximately 30 meters to 3,200
meters.

The conditional undiscovered mean recoverable estimate for oil and gas for
this proposal is 1124 MMB of oil and 9200 BCF of gas. The marginal
probability of success is 22 percent (Table 11-1).

The analysis Of expected effects is tmunari.zed bdow and descr:bed  in detail
in Section IV. This analysis is based on development scenarios formulated to
provide a set of assumptions and estimates on the amounts, locations, and
timing for OCS exploration, development, and production operations and facil-
ities~ both on- and offshore. The development scenario used in analyzing the
proposed action is described in detail in Section IV.A.1. A summary of zhe
major assumptions (see Table 11-3) foUows:

II-2
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Table I I -3
summary of Basic Scenario Assumntlons Regarding

Estimated (Y2S-Related Act iv i t ies  in the
St. George Basin

+HASE SALE 89MEAN CASE SALE 70 MEAN CASE
,cilit~ or Event Number or Number or

Amount
Tune-

bount Franie

ORATION
-on Wells 1986-199212

9
6

289350
18,900

4,313
120

60

lineation Wells
oil
Gas

55
1987 -1992
1990-1993 . .

1983-1989

-*.

1 Drilling Muds & Cuttings
rilling Muds-Tons

Cuttings-Tons
nic Activity
(t~ac~llne ~lles)
copter Flights
ly-Boat Trips

7,491
300
L50

L-mox

Likely Number of Oil Spills
1,000 barrels or greater
~ess than 1,000 barrels
.orce-Peak Year
form Installation

3
298*

1
297*

5 1990-1993

1990-1994

1994-2014 (

1996-2001

u 1985-1990

uction  & Semrice
tiell  Drilling
uction
1 $iYBbls

62 251 1987-1991

1999-2010
1991

“ 1,1201,124

early-.kll!bbl.s
aily-Barrels
(pipeline
f~shore
?shore

04
257,534

242
663,014

89
0

~orm Installation
Iction and Sexwice
!11 Drilling
action
i - BCF

6

46

1992-1995

1992-1996

1996-2020
1998-203.5

9,200 3,660

256
701,370

19e9-2019
1993

!arly -3BCF
.ly $m )

;G (m )
1,210,%

Drilling Muds & Cuttings
“i~ling ,Muds-Tons
l:tillgs-~ons

14,700
9,800

liC Activity
:rackline miles)
.Jpter  Flights
.Y Boat Trips
mthly !tsximm
EOrce During
!Velop~ent phase
:Dipeline
!fshore
k~hore

1,440
120

2,428
300

150

6’,000

60

25,00-3,00&

260 ml
40 mi B-21



Table II-3
Summary of Basic Scenario Assuumtions  F.egardin~

Lstmated OCS -Related Activities in the
St. George Bas xn

PHME SALE 89 MEAN CASE
Facility or Event Number or .-

Amount F~;e

sALE70?lEANcAsJ  :
Number or ~fi<- ,

Amount Frame ~. .

Iotal Support Activity
for the Development Phase
Helicopter Zrip 120

,.
240

Supply Boat Trips *.”.
Monthly Maximum 60 180

Support Facilities-Shore
Based Facilities 136 200

Total Allocated ?lectares
.,,
,..

Oil ‘Terminal (1) 40 120
Gas Teminal (2) 80 .,

Shorebase
‘,

16 %

Zanker  Transportation
(Peak Production)

“.

Crude Oil J$ 1.25
l~rminal Callrate-Day 292
Number of Zrips Annually 6- 4

LNG
, -.

Number of Trips Annually 60 92

Soyrce: M?Is, 1985.

*Based on Cook Inlet spill rate for spills under 1,000 barrels (265 spills per billion barrels of produced oil) ,
the average size of spills in this size category is L.& barrels. ..,-

Workforce numbers represent an average monthly rate. Seasonal consrr;ction  requirements will tend to cause
higher level of summer employment.

Figures for both Saies 89 and 70 were calulated for tankers in the lC~-150 DWT class.

Trips should be evenly divided between the two termina+s.
a ,.

LNG tankers rates for both sales are estimated for vessels of the 1.35,000M3 class.
.,

Note: Gas terminals are assumed at St. George and,Balboa Bay. An oil te=inal is assumed at St. George for th;
northern subunit and offshore loading is assumed for the southen subunit.

,, ,
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OEnviromental, social, and economic effeccs may occur as a result of
a federal decision to permit exploration for offshore oil and gas
resources.

“The St. George Basin Planning Area will be divided into a northern
and a southern subunit.

‘Exploratory drilling could be limited to the open-water season.
Drilling would probably be carried out by heavy-duty semi-
submersibles. Drillships are a possibility.

‘AU oil and gas produced in the northern subunit would be piped to
onshore facilities on St. George Island.

“All oil in the southern subunit would be produced using offshore
loading technology.

‘All gas in the southern subunit would be” piped to a landfall at
Eerendeen Bay and then transported overland to an LXG Plant at
Balboa Bay.

‘Tankers would transport oil and gas from
to the market.

‘Tankers would transport oil from offshore
to the market.

St. George Island directly

loading facilities directly

“The resource estimates will be split equally between the northern and
southern subunits.

‘Twenty-seven exploration and delineation wells will be drilled during
the period 1986 to 1993.

‘Oil production would begin in 1994 and reach peak annual production
in 1996 (94 MMB).

“During exploration, development, and production, Unalaska/Dutch
Harbor, Cold Bay and St. George would probably seine as onshore
marine- and air-support facilities.

Because of the numerous uncertainties associated with any development of oil
and gas resources in the Bering Sea major differences do exist between the
scenarios cieveloped for the first St. George Basin Sale (Sale 70) and those
described in this EIS (Sale 89). The proposal for Sale 70 is based entirely
on the use of marine pipelines transporting recoverable hydrocarbons from the
St. George Basin to a landfall on the north side of the Alaska Peninsula.
Included in that scenario was an overland pipeline which would then transport
the oil and gas to a hypothetical storage and processing facilities on the
south side of the peninsula.

However, since that EIS (Sale 70) was released to the public there have been
some indications that long pipelines may be the least economically attractive
option. A study prepared for MS by ‘Ran-padron Associates, “E~aluation
Bering Sea Crude Oil Transportation Systems” (M% 84-0027), concluded that

II-3
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optimum crude oil transportation system for the Bering Sea is based on off-
shore loading technology. Several members of the oil and gas industry have
also indicated an interest in the use of offshore loading for developing the
Bering Sea. An offshore loading scenario is evaluated in the minimum case
(Appendix B). Others

Therefore, since both
ties associated with
scenario for Sale 89
half of the planning
half.

still perfer marine pipelines.

options are feasible and there are numerous uncertain-
any development in the Bering Sea at this time, the
includes pipelines for the development of the northern
unit and offshore loading of crude oil in the southern

●

●
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m. ENVIRONMENTAL CONSZOUENCES

A. Basic Assumptions for Effects Assessment

1. Development Scenarios: The development scenario used in the
analysis of this lease sale provides a hypothetical framework of assumptions
and estimates on the amounts, schedules, and locations for onshore and
offshore oil and gas facilities. It represents assumptions that were made to
identify characteristic activities and any resultant effects on the environ-
ment. A summary of these assumptions can be found in Table S-3. These
assumptions do not rep:esent a Minerals Management Semite recommendation,
~reference,  or endorsement of anv facility, site, or development plan.

The proposed action for this proposal (Alternative 1) is the offering of all
unleased blocks within the St. George Basin (Sale 89) Planning Area. This
area covers approximately 28,208,078 hectares (70 million acres) and contains
12,529 unleased blocks. There are also 96 blocks in the Planning Area which
were leased in Sale 70.

Since there is a great d=al of uncertainty associated with future oil and gas
development in the Bering Sea, the scenarios for Sale 89 were developed
independently of the h~pothetical development discussed in the St” George
Basin Sale 70 final EIS (DOI, 1982) and for the North Aleutian Basin (Sale 92)
EIS. However, if development should occur as the result of a discovery in
either of these areas, i: could be possible for the infrastructure in place or
under construction to b= used for developing the Sale 89 leases. See Table
IV-1 for a summary of hypothetical petroleum industry activities in the St.
George Basin Planning Arsa. “

Basic assumptions for the analysis of this scenario are:

-The planning area for this proposed sale will be divided into northern
and southern subun::s. All oil and gas produced in the northern subun+t
will be piped to a landfall and terminal facilities on St. George Island.
In the southern subunit,  all oil will be developed using offshore loading
technology, and gas will be piped ashore at Herendeen Eay on the Alaska
Peninsula. From Esrendeen Bay, gas will be piped overland to an LSG
plant at Balboa Bay.

-The mean boundary between the two development subunits
Figure 11-1.

-The conditional undiscovered recoverable estimates for
Planning Area are 1.124 Bbbls of oil and 9.20 TCF of gas.
could be discovered in both northern and southern subunits.

is shown on

the Sale 89
Equal amounts

Additional information regarding
schedules can be found in Sections

A summary of the major assumptions

the resource estimates and development
11.A. and 11.B.

and estimates can be found in Section 11.C.
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~xu~oration Infrastructure z~timat~~:a. . During the explora-
tory phase, Cold Bay, Unalaska/Dutch  Harbor, ar.d St. George Island could serve
as the support facilities for activities related to this lease sale.

Cold Bay could be the primary air-support base. Exis:ing facilities are very
good--the airport has two paved runways (10,415 and 5,126 ft long} and is
equipped with navigational aids, lighting svstern,  and adequate space for
transit aircraft. In addition, Cold Bay is reasonabl? close to most of the
sale area. Personnel and equipment could arrive in Cold Bay via large iet
aircraft and be transported to offshore platforms via large helicopters, such
as the Sikorsky S-61 or the Boeing 234.

Unalaska/Dutch  Harbor, with its existing infrastructure and good anchorage,
could be a primary site for all major marine-support operations.

I.imited air-support operations could be conducted cut of St. George Island
during this phase. However, existing facilities WOUIL have to be expanded to
handle the increased traffic. The present airst~ip would have to be
lengthened. Storage facilities, fuel bunkers, aircraft facilities, and
quarters for personnel would need to be constructed. Navigational aids would
be necessarv to assist all air operations. It is estimated that at least
three chartered flights per month would be needed to rotate drilling and
support crews from St. George island to the mainland ~.S.

Marine support out of St. George Island could be extyemely limited. At t h e
present time, adequate harbor facilities do not exist. If industry decided to
build marine facilities on the Lsland, they would have to be capable of
supporting two to four support boats or tugs at a time.

Exploratory drilling would probably be carried out ei:her by drillships or by
semisubmersibles and would be conducted during ice-free periods.

b. Development and Production Infrastr~cture  Estimates: With
the discovery of recoverable amoun:s of oil and gas resources, the support
facilities used during the exploration phase would ke expanded. The siting
and construction of onshore production facilities couli be initiated.

The primary scenario for the northern subunit would be is centered around the
use of two trunk pipelines (100 mi eachl to transport oil and gas from six
offshore platforms (3 oil/3 !zas~ to a liuuefactior,  storage, and tanker-
loading terminal on St. George Island.

The crude-oil terminal would require 35 to 40 hectares of land and would be
self-contained. It would include living quarter, sewage treatment, power
plant, and ballast-water-treatment facilities, and onshore storage for up to
10 davs of crude production (based on projected pre~uction  rates in Table
11-2.J The terminal should have the ability to han~le a maximum production
rzte of 258 Mbbls of oil daily.

Oil from the St. George terminal would be transferred from the onshore facil-
ities to tankers via an offshore single-point mooring system. Tanker loading
would occur every 5 to 7 days. Tanker size is estima:ed at 120,000 DWT. All
oil would be shipped directlv to the market.
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The liquefaction plant on St. George Island would require approximately 80
hectares of land and would be self supporting. The maximum daily production
rate for the facilities could reach 1.211 BCF. The processed gas would be
transported directly to the market by LNG tanker.

Marine facilities would be needed at St. George Island for workboats support-
ing the terminal operations. However, major marine support for the field
would probably continue to operate out of Unalaska/Dutch Harbor. Bulk
drilling materiais could be shipped into this port for storage and reloading-
onto supply boats.

The production platforms used in the northern subunit could be steel-jacket or
concrete/steel-gravity platforms. These would be designed as necessary to
reduce ice loads. However, marine facilities would be needed at St. George
Island for workboats/tugs supporting the terminal operations. Dock space
would be necessary for two to four vessels.

In the southern subunit, all oil would be developed using offshore loading
Eecnnology. Gas would be piped to a landfall at a hypothetical location such
as Herendeen Bay and then piped overland to an LNG plant at Balboa Bay. At
least one pump station will be needed at Herendeen Bay. A 160-mile gas
pipeline would be necessary to transport gas from the production platforms to
rhe Balboa Bay L\G Plant. The Bristol Bay Cooperative Management Plan (19W),
Bristol Eay Plan for State Lands (State of Alaska, 1984) and Alaska Peninsula
hWR Plan (USDOI , FWS 1984), identified a preferred transpeninsula
transportation corridor from Herendeen Bay to Balboa Bay and recommended that
it be developed for industrial and private use. The route would extend from
Port Moller through Portage Valley to Balboa Bay. Depending on the port site
selecred, the route could range from 55 to 69 kilometers long. Port Moller
and Herendeen Bays are shallow, with extensive mudflats and water depths
averaging less than 4 meters; water depths in channels can exceed 18 meters.
Tine pipeline is assumed to be buried for 8 to 13 kilometers in the port
Holler/Herendeen Bay area. The overland pipeline route (about 20 km) follows
the right-hand fork of Portage Valley River and descends into a narrow valley
drained by Foster Creek into Left Hand Bay of Balboa Bay. The Bay=-4
kilometers wide and 6.4 kilometers long-- is considered a good anchorage for
large vessels. A pipeline and construction-access road would probably
require a 100-foot right-of-way (BBCMP, 1984] . Pipeline development and
maintenance would require air, ground, and marine support which could include
helicopter, other aircraft, bulldozers, all-terrain vehicles, barges, and
ships . Pipeline construction is expected to begin in 1993 and to be completed
in 1994.

Two oil and three gas platforms are projected for the southern development
strategy. Oil platforms could be large-gravity structures with storage
capability or a steel-jacket platform with separate storage facilities. Gas
platforms could be steel-jacket structures.

Cold Bay would be the primary air-support base for the southern subunit.
Personnel and a limited amount of equipment could be transferred between this
support base and the platforms by large long-range helicopters. In addition,
all workers assigned to Balboa Bay, onshore pipeline maintenance, and the pump
station at Herendeen Bay would. pass through Cold Bay.
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Limited air-support facilities would be needed at Balboa Bay to handle
personnel and cargo flights from Cold Bay.

Marine support for the southern development would occur out of Unalaska/Dutch
Harbor. Since five platforms would be serviced ous of this port limited
expansion of existing facilities might be necessary.

,Flarine support facilities also would be needed to support .che LNG terminal at
Balboa Bay.

c. Development Timetable: The explorzzory
in 1986 and end in 1993. A total of 12 exploratory wells
(9 oil/6 gas) wells are projected to be drilled du=ing
II-2).

period could begin
and 15 delineation
that period (Table

The development period is projected to begin in 1990 xith the construction of
one offshore oil platform and the drilling of four Fells. All oil platforms
could be in place by 1994. Construction of six gas ~iarforms could start in
1992 and be completed by 1995. Between 1990 and 199< a total of 108 produc-
tion and service wells (62 oil/46 gas) would be arillei in the entire planning
unit.

pipeline construction is expected to start in 1993 and be completed by 1996.
~,e ty.uk llnes in the northern subunit are each projs:zea tO be 100 miles in
length. The gas line in the southern subunit could be 160 miles in length
offshore and 40 ❑ iles long overland.

Oil production is expected to begin in 1994. Peak production could occur
between 1996 and 2001 with a yearly rate of 94 ?lIllils. All oil production
probably would cease during 2014.

Gas production is expected to begin in 1996 and en= sometime during 2020.
Between 1998 and 2015, the yearly production rate will ‘se 442 BCF.

d. Estimated Production Effluents: Estimated amounts of
production effluents include the discharge of an estimated 11.24 co 1,011.6
M!Ybbls of produced waters and an average of 60,50C gallons/day of treated
sanitary and domestic wastes from platforms. Drilling mud solids are esti-
mated to be 28,350 tons. Drill cuttings could reech 18,900 tons. Yearly
estimates, as related to the production schedule (Table 11-2), can be found in
Table IV-2.

e. Population Projections: The sce=ario for the St. George
Basin (Sale 89) identifies the communities  of U=alaska, cold Bay) and
St. George as potential hosts for petroleum-industry personnel and operations.
Due to model limitations, it was possible only to make population projections
for Unalaska and Cold Bay using the Rural Alaska Hoael (RAM) of the Institute
of Social and Economic Research, University of Alaska (Nebesky and Knapp,
1984) . Potential levels of employment and population growth were projected
for these communities through the year 2010, representing a 30-year forecast
period, for potential development under lease-sale ccndizions  and without the
lease sale. St. George was too small in population size to use the RAM
forecasting model, but other means were used and a discussion is included on
che potential levels of population with, and in the absence of, the lease
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Produced Waters Exploration- and Del.l.neation- Platform-llerived  Domestic Sediments l)is-
Year (MMbhlsl Derived Solids and Sanitary Wastes turbed by Pipe-

Cuttings (t) Muds (t) (gal./day) laying Activ. {yd3]

1985
::;q ]086
Q;k..w. 1987

1988
1989
1990

‘1 1991
1992
1993

.,, 1994
1995
1996

.’ 1997
1998

y 1999
!$$ : 2(-)00

2001
2002,;. .“
2003
2004
200s

,.,. 2006
2007

,,
2008
2009

.! 2010
2011
2012

: %,’.l ‘/?013::::?,.-,:?.J  +,. . .,, 2014
2015

700
2 , 1 0 0
2 , 8 0 0
2,100
3, 5(-)0
4,200
2,800

700

1 ,05(-)
3 , 1 5 0
4 , 2 0 0
3,150
5,?50
6 , 3 0 0
4, 2(M)
1 ,05fl

5,500
16,500
3 3 , 0 0 0
4 9 , 5 0 0
55,000
6 0 , 5 0 0
6 0 , 5 0 0
60,500
6 0 , 5 0 0
6 0 , 5 0 0
60,500
60,500
6(I ,500
60,500
60,500
60,500
60,500
6 0 , 5 0 0
60,500
60,500
6 0 , 5 0 0
60,500
60,500
60, S(-N)
33,000
33, (X-N-I

385,000-923,000
385,000-923,000
385,000-923,000
385,000-923,000.280-25.2

.940-84.6

.940-84.6

.940-84.6

.940-84.6

.940-84.6

.940-84.6

.830-74.7

.730-65.7

.640-57.6

.540-4R.6

.480-43.2

.410-26.1

.360-32.4

.330-29.7

.290-26.1

.260-23.4

.240-21.6

.210-18.9

.-

-,

,:
.: Totals 11.24-1,011.6 1 8 , 9 0 0 28,350 6 0 , 5 0 0 * 1.54-3.69 Million

*Dailv average for 11 platforms



sale. This discussion
modeling and other means
social systems effects.

presents the population projections resulting from
as conditions for considering a variety of potential

Base-Case Projections (Excluding the Lease Sale):

Base-case projections for Unalaska and Cold Bay (see Appendix I) do not
include activities associated with the sale under consideration. However, the
base case does include assumptions about activities in the Sc. George Basin
(Sale 70) and Navarin Basin (Sale 83) areas, which are reflected in the
category of “project enclave population?’ for the base case. The other active
category of enclave population, “nonproject enclave population,f’ is found
largely in Unalaska and is comprised principally of personnel of the seafood-
processing industry.

Under conditions of base-case projections, Unalaska experiences little move-
ment in population growth over the first 8 to 10 years of the projection.
This is followed by modest population increases, until a leveling trend
appears near the turn of the century. During peak periods of OCS-related
population presence (1987 and 1997), such enclave-type population accounts for
not more than 7 to 11 percent of the total population of Unalaska.
OCS-related population in Cold Bay accounts for a larger proportion of total
population during peak periods (1987 and 1998) than in Unalaska, because of
Cold Bayrs smaller population base. On the ~’hole, however, the resident
population of Cold Bay in the base case declines to a low of around 150 in
1995 and then increases to, but does not substantially exceed, the 200 level.

In the absence of a MM projection for St. George, a recent projection is used
that was prepared for an economic strategies plan for the community, as shown
in Appendix I, Table 3. This approximate 10-year projection is fairly opti-
mistic in assuming that jobs can be created for existing as well as returning
#Jeut residents on the island. Some 25 former residents, each having one
dependent, as well as 10 retired persons are anticipated to return for employ-
ment over the next decade. Between 1984 and 1995, St. George is expected to
increase in resident population from 215 to 271 persons. Part-time residents
are expected to vary, with construction projects making the largest contribu-
tion.

Projections Including the Lease Sale:

The population projections associated with the lease sale for Unalaska and
Cold Bay (see Appendix I) include the resident population and three categories
(nonproject, project, and military) of enclave population. In the case of
each community, lease sale (project) enclave population is introduced in 1984
and terminated in 1999. The peak period of enclave population present in
Unalaska is 1993 and 1994, whereas two peak periods are evident in Cold Bay,
in 1986 and 1987 and in the years 1993 and 1994. The Ret differences between
the ?ase and effects cases for resident a~d enc~ave populations in Unalaska
and Cold Bay are shown in Tables IV-3 and IV-4. According to these data, the
net effect of the proposed lease sale on population, as an incremental addi-
tion to the base case, would be to increase resident population in Unalaska
from 3 to 20 percent and in Cold Bay from 2 to 42 percent. The lease sale-
associated enclave population in Unalaska would comprise not more than 5
percent of total enclave population. This would be expected to take place
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Table IV-3
Rural Alaska Model Projections

St. George Basin Lease Sale (Sale 89) ~
Unalaska

Resident Population

Base
Year Case

1985 756
1990 974
1995 1,427
~ooo 2,235
~oo5 2,224
~olo 2,220

Lease Sale
Case

756
999

1,698
2,676
2,628
2,560

Added By
Lease Sale

o
25

271
441
404
340

Percent
of Change

o
2.6

lgeo
19.7
18.2
15.3

Percentage
of Total

o
2.5
16.0
16.5
15.4
13.3

Enclave Population

Base
Year Case

1985 322
1990 705
1995 1,555
2000 1,776
2005 1,776
‘)~~o 1,776

Lease Sale
Case

322
745

1,622
1,776
1,776
1,776

Added By
Lease Sale

o
4 0
67

0
0
0

Percens
of Change

o
5.7
4 . 3

0
0
0

?e=centage
of Total

o
5 . 4
4 . 1

0
0
0

Alaska Native Population as Proportion
of Total Resident Population

Year
Base
Case

1985 30.2
1990 26.2
1995 19.7
2000 13.9
2005 15.3
2010 16.9

Lease Sale
Case Difference

Source: Nebesky and Knapp, 1984.
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● Table IV-4
Rural Alaska Model Projections

St. George Basin Lease Sale (Sale 89)

Cold Bay

Resident Populatione

Base Lease Sale
Year Case

Added By Percent
Case Lease Sale

Percentage
Of CYAge of Total

1985 186
●  1990

186
159

0
162

(1
3

c!
1995 156 323 1.9

167
1.9

2000 211 511
107.1

300
51.7

2005 210 488
142.2

278
58.7

2010 209 132.4
445 236

57.0
112.9 53.0

●

Enclave PoDulaticn

Year
●  —

:9s5
1990
1995
2000

Base
Case

76
10
10
0
0
0

Lease Sale Added Bv
Case

Percent
Lease Sale

Percentage
Of Change of Total

76
49

0
3;

o

54
390.0 ?9.6

44
0

440.0
0 8 1 . 5

0
0

0
0

0
r!

o
0

0 n.,

Source: Nebesky and Knapp, 1~84.

●
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only around 1990. Project-associated enclave population would constitute a
high proportion of total enclave population in Cold Bay in 1990 and 1995, but
this amount of population would not be as numerically dramatic. The propor-
tion of total resident population attributed to Alaska Natives would decline
marginally in Unalaska (3% or less) as a result of the proposed sale.

In the absence of a RAM projection for St. George, the potential population
effects from the lease sale can be derived from the estimates of direct
employment associated with the sale, since the majority of employees of
nonlocal origin are assumed to be situated on-site, generally without depen-
dents. As shown in Appendix I, Table 6, a period of peak employment is
initiated by the lease sale beginning in 1986 with 63 employees. A subsequent
peak of 736 employees occurs in 1995, with long-term employment also starting
in 1995. From 256 to 300 employees are associated with lease sale activities
on St. George Island over the long-term life of the project.

2. Oil Spill Risk Analvsis:

a. Estimated Quantity of Resource: Considerable uncertainty
exists in estimating the volume of oil that may be discovered and produced as
a result of an OCS lease sale. The oil resource levels used in this EIS for
the oil spill-risk calculations correspond to mean-case estimates. There is,
haxever, an important qualification in the way that resource levels are used
in this EIS. The resource estimates used in predicting the number of spills
expected over the life of the field, and in the oil spill risk analysis for
this EIS, are based on the “unrisked” mean case estimates. This is the
assumption that the resource will be discovered and produced. Obviously, if
hydrocarbons are not discovered, there would be no risk of a major spill. The
projected number of spills and, accordingly, the results of the oil spill-risk
analysis, reflect the expected oil spill risks based on a mean resource level
of 1.124 Bbbls of oil for the St. George Basin (Sale 89).

.

b. Probability of Oil Spills Occurring: The probability of
oil spill occurrence, as used in the oil-spill-risk analysis, is based on the
assumption that future spill frequencies can be based on past OCS experience.
This analysis assumes that spills occur independently of each other and that
the spill rate is dependent on the volume of oil produced or transported.
This last assumption--spill rate is a function of the volume of oil handled--
might be modified on the basis of size, extent, frequency, or duration of the
handling. In the case of tanker transport, for example, the number of port
calls and the number of tanker years have been considered (Stewart, 1976;
Stewart and
other bases
quantity.

Spill Size:
barrels or

Kennedy, 1978). This analysis uses v~lume of oil handled, because
for estimates of spill frequency are necessarily derived from this

This analysis examines spills in ~wo size ranges: 1 0 0 , 0 0 0
greater (being representative of a worst-case spill) and 1,000

barrels or g~eater (which-also includes 100,000-barrels or greater spills).
To place these sizes in perspective to the type of accident usually involved,
spills in the larger category are generally associated with catastrophes such
as large blowouts or shipwrecks. Spills in the smaller category typically
include these and other serious events, such as structural failures and
collisions . The choice of the spill size to use depends upon the analysis to

Iv-6
B-36



●

●

●

Appendix B - 3

Manpower Model

●

o B-37



{1)

19KE 1: EWt.OVIHT FNCTOW5, BV TllSN, PER U41T OF Mlfif( (PNWIJSED ICS WE IN TtE ST. SEOSSE  21%IN)

(2) (3) (4) {51 (6) (7) (s)

UUT I - DRIUiffi  ffl  EXWNWTION US WWE14TNW  NEU
——

Task 1
Ta4i 1-0
Task I-B
Taak  H
Task 1-II

Drilliq Crw  Iktivities
Nelimptar  S4ppwt  fcr  Drilling
SUpplyh%or  bats  for Drilllq  Suppxt
kn@Oring  Suppcrt  for killing
Other Onshca’e  tbfi in %ppmt  of Drilling

1241T  2- CUt6TRlETIM  (?4  EWI.OWITICN Whit BW

Taak ~ iTll *we flaw 2ori5truction  Rctivitiaa

MT 3 -  DFHSlTIf6  (24  EXPUlRllTllt4  SIIS+E W% U VHR)

w
m

TaW 3 Operating an Enphrat  ion Sam for 1 Year
Ienchding  Tiska i-n to i-D)

UIIT 4- LX44BINIM  B EILEIUIL-ELTWVSKJIL  SIJSVEV

Task 4 IMi tbr?i  by Survay  8 Seat Crems

INIT  5- UTK3fTlCTIW  f#t EIJ1.LIRNTIMt lSf.TM
—--—.—

Task 5 fill  Mard Construction IIAivitiaa

WIT 6- INSTNJNB  R PKIIIHCTIT14  IM’FIIM4 U EWIP)
-——

Task 6 Rll IkJrk  by Platfora  hatallation  fhw

3s
s
12
2
6

67

2s

15

215

H

2.9
2.8
1.s
1.3
1.s

?.@

2.0

i!. n

2.8

I?.@

1.0
2.0

Le

142
10
26
3
9

w

42

32

26fi

w

2.2
2.2
2.2
2.2
2.2

12.6

4.0

5.8

3. s

5.9

m
22
79

7
2 s ’

1663

16s

l%

25%B

m m) (11) (12)

.m4 @ 79.0 15/1s
JIN a 47.9 !5/15
JIM o 5s.0 15/15
Ju4 10s 3s.0 15/15
m e 79.0 15/15

.fts4 1s0 79.0 15/15

JIM 1s0 79. s 15/15

Jut @ 79.0 15/15

ml w 78.0 15!1s



w
(1J

m m w
(21 (3) (4) (5) (6) [7) (B)

lunlER W TOTIK OUROTIIN TOTW
mf IIIRCRWT TIW w HWm4THS

INITS  W lD~ SY TYFE, CREU  911FT  ROTiWIiN O R  HWS WWORLZ  TftSK FM TWX
IUL)TILWS  EU4TEOT  OU2XTYFECFW41T SIZE FETOR  FfCTOR PER WIT P2R  WI OWTHS) WI tNIT, — - - - - - - — —  —— ——

tftIT 1 -  BflLLIf@ (04  EXPI.ORIITM 0S DEL1WRTIU4  t&L1.
-———.

Task 1 Drilling Cren  Rctivitiea 352 2.8 14s 2.2 30s
Iaak  HI Helicopter Support for DrilliIg 5 1 2.s 1.9 10 2.2 22
T a s k  1 - S  Supply/llnchor bats fo r  fhil  Iirq Suppwt  12 i 1.5 2.0 36 2.2 79
Taak  1~ Longahorirq  Support fm Drilling 21 1.5 3 2.2 7
Task 1 - 0  O t h e r  CMcw b+ i n  Suppwt  o f  Brilllng 6  1 1.5 9 2.2 2s

U41T  2 -  UJt6TlWTIffi W EWUJ!WICN Wllif  W!S
--—----—-

laak g )111  2hcre  Ewa hatwtion Rrtivitiea 67

tf4f7 3 -  tWKIT1tW  (W EXFWtRIlC44  S14M WE (1 YEtlR)
—-

Taak  3  (lpwat inn a n  Enplcrat  i o n  Saw for i War ~
(exciwlirq  Tads  H ko i-D)

IH IT  4-  Cf4WCTlNS  R EEIMWW.+HHYS12JU  6UFWY

Taak  4 911  I&t-k  by Survey t SOat Crew 1s

INIT  S - CDWRIHIW W EXPUMTILW  ISUW

Taak S Till Mar-d  CwAruction  lWivitia8 215

tNIT  6- IN2TiY_LIfE  9 PROOICTILW  TIJWFORfl IL EOUIP)

Task 6
Taak 6-R
Task 6-S
Taak 6-2
Taak 6-O
Iaak  6-?

IUl I&fi  b y  Platfora  hwtallation  Crens  1 5 0
Hviicopter  Suppor t -p la t fo rm Inetallatim  5
Iugboat Support for Platform Installation 18
SuWly/Rnctwr  S o a t  Support+latfora  Imt. 13
Longshorirq  for Plat  fom Instal  lat ion 2s
Other  Whore Support for Plat fotm hat.  E9

2.0 - 133 12.0 16LW

2.!? 4a 4. a 160

U L o 3 s. a 150

2.a 06s 3.0 2sss

2.0 6ss &o 4S244
2.0 1A SO &o 24
Ls 4.@ 6s l.O 60
1.s 3.e 59 0.O 46s
L5 - 3a &a 240
L3 3s 8.0 3s9

9 ● ●
{9) (10) (11) I 12)

PRoI?WE FWiIXNT  PEIUNT ROTOTICQ4
STRRTIW W LU4 IF M- PRTTESN:

KwTH SI(ILLEO ff-STINE Ows w
OF TRSK JOSS mwamm MY5 W+

—. —

.Ju4 o 79.0 15/15
JiN @ 47.s !511s
JIN ‘= o W1.o 15/15
.oN ma 35.0 !5/15
JIN $ 19.0 !5/15

Ju4

JIN

.T194
Ju4
Jut
UN
Jus
JIN

1s2 79.0 Kills

120 79. e !s/15

a 79.9 15115

m 70. a 15/15

o 89.5 15/15
o 47. s 15/13
o S&e !5/15
a 5s.0 15/1s

MI m. 0 15/15
o 89.5 15/15

●

Winted  at IIB2  p.s, on Rpril  ~ NM by L S u l l i v a n



mmmmmm.. - - - -
iasi%iaiaa.----m-

muatnu)mtm=g====
Wsu Ymu Jmm.---.--

i!

1II

i%

.

B-40



m m m m m ● w%tM it 2WLDYIENT ~&TO~ BY TIW,  IER UIIT ff NOW  lP2f.W5E0  IH-W IN W 91.  IEORGE%LNN)

{1) (2) (3) (4) (5} W (71 {0)

1211EHI LF TOT~ OURQTILN TOTW.
IN a12CfWT TRW m MlW-m

UfIT9 CF WJ2N BV WE, C2EU  WFT  MITltTIIN  O S  BMTS  WWORC2  TOW TM TIM

(9)

PROSWLE
STRRTINB

HoNTN
ff TRW

110) {!1)

PERCENT wiCENT
W  LLM CF ulT-
WLLEO  LF-STIWE

JOBS CIMWTm2
——

I!21

RLITllTIW
P~TTERN:
Tmv!l  ml
rmw  m
—-—

15/15

Hills

15/15
SW 15
!5/1s
15/15
15/15

15/15

1s/!5

15/15

llN)TWHS tlWH)TO i31CllTYTEfflMT S12E FilCTOfl  FMOlf PER t211T
—.—— ——- — —  —

P E R  12til  (nmfnm WI MT
— .  —.

UUT 13- LWWN12HItS  IW tNStf12E  W STRTILN

Task 13 IUl  Iklated RNlvitlaa

WIT  14-  CUt3TSUCllt@  It PIIIMETKW  IQ.fW

m

225

45
5

12
6
e

10

20

2.0 m

Wf

w4
10
m
9
3

m

112

2s

&o

3.0

12.0
t?.,
12.0
12.6
12.0

4.@

3.9

6.@

Km

27@

2164)
El
216
1ss
36

62

336

122

JIN

Ws

WIRES
a
.
.
.

JIN

am

JlR4

24

24

10
0
0

102
@

n

lm

9

47.  s

47. !i

25.@
Ss.a
m. 0
2s. fl
25. a

5. i3

2s. o

29.0

Task 14 nll  Ihlatd Mivitlaa

w IS - txtwmrn n Pmm manwmt (I ww)—
TMh 1S 011 b+ of Plat forw  @rat ha Crams
Taak 151T  Hal Icqtcr  f3upport+W  form @rat Ions
Taak  15-8  Supply/flrcfw  Soats+latforw  @rat i o n s
Task IS-C Lcmghrirq  fw  Phtfora O~rd  iana
Task IS-O War Onshme  l&w&  for Plat fcm Oparatrn

WIT 16- PE150RHIKI  It WlfMl  fW17X?l IWNTEWE

2.0

2. s
2.0
1.5
1.5
1.s

1.0
1.0

Task 16 fill Moti  of Plat fora Haintenirm  Crws

tMIT  1 7 -  PE2tWXtffi  R PIHllCTlfM lSLfUQ WWtTHWX

Task 17 IUl  Nork  of MM Nainterunce Crans

U41T 18-  WLL WilU7Kffi  FOS  I OIL WWFOtM
.—— -

2.0

Task 10 ill i Uor+ of Norkowr Crws 10 2.0

D.I.&& .* I.m.  “ ““  n-18  c Innc 1 . . .  Q m..  sl,.. -.



TflLIE  22 KW2R  W U41TS  PER  YEfM W T Y P E ,  TM IHXR.T1N3  TOTK EHPLOYIENT BY TRM NILE TO PRUWKO SW IN TIE ST.  WORK  WIN)

NW

6

1240
132
475

40
119

$. w

c

I.twl

N%

II

8
e
9
@
e

a

am

0

8

@

k w

o

0.W2J

@
@
m
o
8
@

Km ala1905 1926

U41T 1- N). ~ EXPLORRTIC44  & OELlfWWON lW_lS D R I L L E D  0 1

19B7

3

1909

3

924
66

230
M
59

@. W

o

l.ul

16a

i

la

@.@O

o

0. m

o
9
e
e
B
@

1993

5

!5W
110
3%
33
99

t. w

e

I.w

Su

1

K@

km

@

s.00i1

WE
BB
60

4E+T
e4#
322

1992

4

1232
28

317
2S
19

c. w

13

1.W

1613

i

I*

0. w

e

3.WB

14400
240
120

1484

1993

1

38s
22
72

7
22

&se

o

1. w

!60

i

1s

a. m

o

3.W

i44B3
w
M@

1404
72S
9BB

1994 M95 1997

a

o
e
o
$
e

o

9.20

e

9

0

O.m

@

ff.w

@
o
0
e
@
o

208!3

e
----- —. —— —-—.-..
‘TOTRL  RE61KTlN6  EWMYIENT, BY TRW (IN WWM!t4Tffi) :

Task  i Orilling Cra+i Octivitiea @w
Task 1-II lklimptar SUpPrt for Drilllq 022
Task I-B Supply/RrdIcm  bat!a  for Oriilirq Support 8 79
T a s k  l-t Longshoring %ppxt fcr Oril  Iing 01
Task  1-0 Other Onshore kbrk in Suppmt of Orilling em

924
66

23s
S@
59

9.W

o

1.20

lm

i

Ise

o. Uf

o

8. B#B

a
o
9
8
8
9

4N1T 2- NO. 5 EXPLOR4T1R4  SHIE W!iES  LXX4STlitHE0

A

k a. w
- — - —  ——---—
TOT(L RESILTIN3 EW4_OWf4T,  W W+f t INWHONTN211 \/

Task  2 (!11  Skom Baae  Construction Rceiviti=
A

elm

1.s4

16s

1

133

t w

@

9.028

MIT  3- NO. F EXFIDIWtTIEN  HfllE Bffiffi tKHlltTM3
-----—.-— ——

TOTRL  RESU.TM3  EWIOYfENT,  BY TIM [IN WHUNfWS) :
Task 3 01 I Baaa  Oparat  ions {Xcpt  Tasks  M to HI) 169 8

NNIT + -  m.  (F 6Ew4tYswK-sEllm  su4wYs maf
———----——

TMil. RESLLTI!W  EIKWWNf,  BY Wilt {IN  MWNTffS)  :
Task  4 011 Nork  by Survey 1 Boat flws

i

Sa

am

@

2. 0B4f

m
IE$
Ii%
936

flowLf41T  5 -  NO, ~ EXPLOlblTIf14  ISLftNY3  tfMSTRICTEO
——— -----
TOTIL RESILTI~  EWUIWENT,  BY lf19T (IN  IWHWTNS)  8

Task 5 Rli  lolard COnstrwtion  Nctivitiea

WIT  6 -  Ml.  OF PRCDICTILN  PLltTTC41M2  U E09  INSTRLLEO
—————.

TOTl RESOLTItW E!UOWNT,  BY TfJW  [IN P!M4-HNTHS)  :
Task  6 fill lhrk by Platfom  Installation Cwwe
Task 6+T  Nalimpter  Suppor t  -  Platfom  Inataliation
Task 6-B Tugboat Support for Pla!fom  Installation
Taak 6-C tluppl ylllncimr bat  SopW%’-Piat  fom Inst.
Task  6-O Longshoring for Platfom  Installation
Taak 6-E flthm lTr6hora SupPork fcr Plat fom Inak.

L em

4BOB
24
Ea

460
240
329

4s00
Be
69
w
248
302

4MI 729
628 WE



●
TIIELE  21 NlM9H  W U41T9  P E R  YIMR 2Y TtW, IWO FHILlffW  TUT1l.  EE#UIYENT W WSN (TILE  TO  PRCPO%O Si.12  IN TfE 9 7 .  WIRE MSINJ

19efl 1927 1982 1992 1993

!.238

W2
31
3b
75
38
s

!.44

4t?ud

2a

1994 1993 1296 1992 mm 2219

WIT 7 -  Ml. ff ffFSNili LOFID1N2  7UIWLIIM9  IN9W.MT3
_ -  — — — _ _ _ _ ———
TOTIIL  E91T1tit  EWI.OYIHIT,  BY TOM (1N fMN-711NTffi)  I

Task 7 Rll I&rk by Platform Installation Lkmas
T a s k  7-9 Nalicuptar  SVppm+  - Pl~tfom  InataIIatim
Task 7-B Tugboat Support for Plat fom lmtallatlon
Task 7-C Suppl  y/ltnchor  2oat Support-Pi at foru Inst.
Task 7-D Longshoring  for Platform Instd lath
Task 7-2 Othar Onshore %ppmt  fcv  Plat fom Inst.

WIT  8- Ml.  IF PRUOIJH1ON WIRE 9JH!T  131MTRIKTE71

& 030 C&w@  0.200 1.2s4

WI
31
34
73
39
50

La

42m

22

4197

kn

I!S4
31
94

!23
94

164

EJ.w

o

I.m

72W

L!.uhl

8
0
@
o
0
@

&w

9

8

1494

i?.tkl

4170
b3

2!M

0. W9

e
o
0
:
e
s

9, A

o

4

747

2.2a

417WI
23

2s2
4W
252
432

0. 4W

1267

(L24 O.w  0.(!4 8, et! 8.*

TOTRL  REWLTlffi  EWLOYfENT,  BY TIIM I IN W&H4N4TlH  :
Task 8 1111  %cm  M* Ihstrwtim  ITctlvitiea

WIT 9 -  fll. W  PNOLXCTILN  M SERVILI  WLL2 ORILLEO

o @ o

o

TOTIL RE211TIffi  EWIOYWNf, W TRW (IN  WHIJNTWl  :
Task 9 fill  Ibrk of the Drilliw  Lkmas

7 LINT 18- ffF2HlPl  011 PIPE (lWIS IF HILE9  tJIWD)
* -——————
w TOTiL RE2W71N2  2f2tDYFENT,  9Y TIH ( 1 N mN+NTtm  I

Task  113 R1 1 Hork  of the Layiw  @arge CIws
Task lfd-14  IHimptm SUpp’t  fcr  Piw Laying
Task 19-B Tugtmat Supped for Pip Laying
Task 19-C SIJpplylkdm Boats fm Pips Layiq
Task i13-D  Lmgshoring  Support for Pip Layiq
Task 19+ Othsr Omlmre %p~rt  for Pips Laying

WIT  11- UMIORE  DIL PIFE (t2W9 ff ITILES LIWLN

@ 6

S.m  2.W

00
00
@@
0s
00
00

awiif  Oowe

00

8.24  Il.&l

$6

9.W 9 . 2 0

e 8

0. n

9%4
31
94

B. w 0. w

I@
@
a
9
a
o

123 429
94

164

@we

9

8.22

e

a w

@

252

TDTRL  IK5U.TIM3  ENPLOYiHl,  BY TRW (IN WIN+fMfHl
Task il INl  Piplire Laying t Ralated Iktlvitia-a

WIT 12-  WI.  ff IYNIIIE O I L  T211HIf&t9  CC4tSTRlHED
—- —— —___ — . ——
TOTIIL RESW_TIt21  EMPLOWNT,  BY TM (IN MH2JNfW :

Task 12 1111 Related (ktivitles

UNIT 13- NO. 0WNOR2  llJIP 2MTIO?6  CW3TITWO(WW01L)
-------— - — — _

TLITIL  RE211T1ffi  Eff10WT4T,  2Y TIW (1N WW-KNltM  ~
Task !3 FN I ltelat~d (Mlvitlaa

a a

2.W  &w

144W  o

1. w

16W  II e

I%.,.,  -. ., ,.- . - -. -—.,.-  .,..  ...”  . . .



TIME 21  Mt46W  O f  U4!TS  IW7 WR M TYPE,  N 6%SU-TI16 TTITll EMUTHNT  SV TfHi .  ..- - . —  .,”  .  .  .  .. . - ---- . . . . . . .
Unz Ill  tJhulmJJ U I N  It%  W. tW~ LWINI

MS

O.es

9

9. m

e
?
o
0
9

2J.241

9

e

9

B

@

am

e

e. m

@

e

67

1928 Mm

O.WJ

‘e

t w

o
c
9
9
0

aw

@

@

9

e

@

e.w

9

(J.W

n

22

155

1991

a. w

@

0, w

@
e
@
9
0

&w

t

9

@

@

@

km

e

6.2a

@

36

!452

1994 MIS 19% 1997

@

11.ss

23764
1220
2316
11s2
396

9.40

e

e

@

9

0

L25

1990 1999

a

11.2XT

2376S
1326
2376
11ss
396

5.s0

m

@

11.a

2376@
!320

(RUT M - N3. F PEUWTII.U4  lBbWOS CONSllilCTEO
——-.— -.-—-—

TOTfU.  lif2WT  MB EITFMYtE,W,  BY TRW (IN F$WNONTW  I
7ask 14 fll I Related Wivitie5

UNIT 15- NO. W PRLOWWN Pt.RTF(Nl~  O$MRTIIW
— — — — - —

T07fL  RffilLT1f#l EWWNtNT,  Bh TRW (1N )WHIMfW  $
Taak 15 011 Uork  of Platfora  Operat  iora Crms
Task  1S+  Nellcoptm  Soppnrt-Platfom  Operat  ione
Task lS-B Suppl ylflnrhor  Boat s-Plat fom Oper~ ima
Task i5-C Longshoring fcr Platform L@ratiotn
Task M-D  Othar  LTnebe WI for Plat fon Operat  ims

tMIT 16 -ML PLNTFLNOI ttUNT2tWC2S  PSRFOIMEO  01t4Ml)

O.e#

e

9. w

s
t
e
o
s

8. w

8

a

@

9

9

O.m

o

a w

8

14

1ss

9

5.20

16922

o

11.fkf

23766
1220
2376
Il?a
3%

S,W

NM 0.24

i?lwa
ES@
2162
WNi
w

mo2
%@we 662

M-58 2376
ml
396

11.20

SM

@

@

s

264
M!lt

il.t!d

TOTft  t7ESlLTlM EWUnlWTt  SY TIM tJN MNWtTM) :
Task 16 Ml tbrk of Platfom  Haintenmra Crrsm

M lUtlT 17- NO. W  PROOWTKIN  W#NI HNNTW2YXS
—————

k
* TM(#.  WiN2_llffi EWLOYMENT,  ST W% (IN IflWWNS)  :

Task i7 Ml Nork of Island Mainterarte  Crws

ONIT M - ML 011 PLRTFORM  tWIti3  NELL2 KJRIWO IMR

m 2s9 SBe

a

n

5 s

TOTfL  REWTIN3  EWUIWWtT$  BY TP9(  f [N KWKNTNS)  I
Task Itl Till lbrk of Norkovar  CM

UNIT 19- NO. ff PROllETIIN SITE BNS2S OFEMTtffi
—-_—--———

TOTIL  RffiULTIffi EFtPLO~,  W TRW t IN WWONTKS) :
Task 19 Ill 1 Saaa Oparat  ions (ewchohq  tasks

related to Units 6,?*  19 t W

WIT 2S - N1. ff lMIRI!E  OIL T21iifltWS 13KRRTED
—. —-—-.— ——— -

TOTRL  ITESL2.TIIS  ENW7WN7, BY TRW (IN MN+TMT16)  :
Task E@ Rll Teminal  Oparat  iorM ktivitiea

KROONRRTERS EWLOWENT Wmual Overages)

TOW.  E)IPWIENT  FOR WL  TRET(S  Wlnnuai  Rverage$l

m

1.2s LB

Malm 15s2

3,2kl

S@

m

3%ss

3.mT

5W

68

314s

3ce41

we

40

LLM 3. m

5246

66

3s25

3.26

Sw6

52

162s

66

3424 30s2 2462



m

-mom-- - - z--s- ‘=

::. .
::
::
::
::
::
::
::
::
::
::
::
::
::

N

B-46



9 a

9

m

9

a m

m

mm 9

mm m

9 m

m m 9

w m

en

9m

9 m

::. .
::
::
::
::
::
::
::. .
::
::
::. .
::
::
::. .:“



● ● ● ● m m — —
●

T R U E  S! PROJEC7E0 LES EH!lOYtWJl  WFEC1lNO WE COltllkWV (F IJWISIW lS4J7LYi  tbllMIR)  -

1997 1993 m

1s7

2205

t47

2219

126

19s6

41

1
41

0
a

7

7
0

0
0

1902

[2

.

3
9

0
8

E%

E%
o

e
e

1994 1995

1s7

31
41

@
78

1%

126
t

m
8

19%

TOW. ONSl#lRE  JOBS  IN OR tH7R 7HIS COHPU/ITV  (Including
Job Held by 7ransiant  I&rkers !+o Rotat@  to Pernm+nt
Residences in Other Coamunit ies)

119

4!
69

@
e

Iwl

152
0

0
@

325

47
278

@
a

170

179
0

0
a

252 123

In
21

0
70

lW

ES
o

%
o

157

e
e

t7
141

192

0
@

!92
8

157

8
e

17
141

192

9
0

192
0

2HORT-T2RM  J02S
Skilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
unskilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

21
231

n
o

76

76
@

e
o

e
6

LON3-7ERH  JOBS
Skil l~d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unskilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

!5
132

12
114

19B 122 14410TRL JOOS OfFSNORE  FRCE4  7NIS UIMI?UTY  . . . . . . . . . . . . . . .

SHORT-72Rt4  JOB
Skilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unskilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

@
e

e
e

L2$i3-7ElM  JOB?
Skilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Unskilled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

m
a

144
a

-- ..- ..- . . . . .



Appendix B-4

RAM Model

B-48



● “

●

9

D

Revised RAM Model Projections for
OCS Sale 89

.Llnalaska

Prepared by

Mill Nebesky and Gunnar Knapp
Institute of”Social and Economic Research

University of Alaska

October 19, 1984

D

B Note: The following tables present revised RAM Model
projections for the impacts of OCS Sale 89 on
the community of Unalaska, based on new direct
OCS employment OCS assumptions provided by the
Minerals Management Service Alaska OCS office.
All other assumptions are identical to those
described in Social and Economic Studies Program
Technical Report Number 87, St. Geurae Basin and
Norton Aleutian Basin Economic and DemoaraDhic
Svstems Imuacts Analysis (June Ig~4).

B-49
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1. Employment: ComparTilon of Base Case Projections
and Impact Case Projections

2. Population: Comparison of Base Case Projections
and Impact Case Projections

3. Direct OCS Employment Assumptions

A-1 through A-13.
Revised Impact Case Projections for Unalaska, OCS Sale 89

0-1 through 0-13.
Medium Base Case Projections for Urialaska, OCS Sale 89

.
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List of Tables for Appendixes A and O

Table
Number Variables in Table

●

1 Resident Population, Nonproject Enclave Population, Project
Enclave pOpUla~iOn, Military  Enclave Population, Total
Population Including Enclaves and 14ilitary

B

D

o

D

2 Resident Population, Nat; ve Population, Non-Native
Population, Native Male Population, Native Female
Population, ./ion-Native Hale Population, Non-Native Female
Population

3 Resident Population, Preschool Age, School Age, Adult,
Senior

4 Resident Population, Change in Resident Population, Natural
Increase, Net Migration, Net Migration of workers, Net
Migration of Dependents

5 Resident Employment, Nonproject Enclave Employment, Project
Enclave Employment, Military Enclave Employment, Total
Employment Including Enclaves and Military

6 Total Resident Employment, Resident Basic Employment,
Resident Support Emplo&ment, Resident Government
Employment, Resident Project Employment

7“ Total Resident Employment, Resident Fishing Employment,
Resident Fish Processing Employment, Other Resident Basic
Employment

8 Total Resident Support Employment, Endogenous Resident
Support Employment, Government Sponsored Resident Support
Employment, Exogenous Resident Support Employment, Enclave
Sponsored Resident Support Employment

9 Total Civilian Government Employment, Endogenous Civilian
Government Employment, Exogenous Civilian Government
Employment

10 Onshore Short-term Skilled Project Employment, Onshore
Short-term Nonskilled Project Employment, Onshore Long-term
Skilled Project Employment, Onshore Long-term Nonskilled
Project Employment, Total Onshore Project Employment

B
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Year

1!381
1%2
1983
1984.
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997 “
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

TA81.E 1. EFiPLOYHENT  AT WUSKA,
THE PROPOSED

Projected ~loynent
Without  the Lease Of ferima

6?esi dent
Emloyment

368
352
341
426
401

419
486
476
487
524

593
621
671
724
793

885
1025
1133
1371
1284

1279
1274
1270 -

1266
1262

1259
1255
1252
1248
1245

Enclave
Emlowent

609
233
166
30s
322

389
S76
525
596
705

864
1019
1173
1326
1555

1735
1929
1939
1842
1776

1776
1776
1776
1776
1776

1776
1776
1776
1776
1776

Total
Grobnsmt

“ 97?
58s
507
731
724

8*
1062
1000
1083
1229

1457
1640
1844
2050
2347 ‘

2619
29s4
3071
3153
3060

3055
30s0
3046
3042
3038

3035
3031
3028
3024
3021

1981-2010, WITH ANOUITHWT
LEASE ffFERING

Estimted @loymnt Effects d
the Prooosal Lease OfferinQ

Resident Enclave Total
Emloment Emlowent mw!w

o 0 0
0 0 0
0 0 0
0 0 0
18 2s 43

’21 33 54
4 8 12
s 10 15
4 8 13

16. 40 56

2s 71 96
33 97 130
94 m 382
$1 218 299
169 67 236

159 37 1%
273 3 276
274 1 275
275 0 276
27S o 27s

2?4
273
2?2
271
252

250
250
249
248
212

0
0

-6
0
0

0
0
4
0

-o

274
273
272
271
252

250
250
249
248
212
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Year

1s81
1982
1983
1984
1985

1986
1987
1933
1989
1990

1991
1992
1993
1994,
1995

1996
1997.
1998
1999
2000

2001
20Q2
2CQ3
2004
2D05

2006
2007’
2008
2009
2010

TA8LE 2. POPU!ATION AT LIKALASK4,
THE PROPOSED

Pm3jected ~ulation, “
w! thout the Lease Offer{ nq

Resident
POwlation

687
665
652
791
756

788
901
888
910
974

1(2$9
1139
1223
1313
1427

1579 ‘
18(X
1985
2275
2235

2233
2229
2227
2226
2224

2223
2222
2221
2221
2220

Enclave
Population

609
233
166
305
322

389
576
525
596
705

864
- 1019

1173
1326
1555

1735
1929
1939
1842
1776

1776
1776
1776
1776
1776

1776
1776
1776
1776
1776

Total
Population

1296 “
898
818
1097
1079

1177
1477
1413
1506
1679

1953
2158
23%
2639

3314
3737
3924
4117
4011

4003
4 0 0 2

3999
3998
3997
3997
3996

1981-2010, wITH AND UITl+XT
LEASE OfFERIffi

Estimted  Population Effects of
the Pmmsed Lease Offerinu

Res i dent
POwlation

o
0
0
0

29

34
6
8
7

25

40
52
151
129
271

2S5
438
439
441
441

439
43.7
435
434
403

401
400
399
398
340

Enclave
&wQQ2D

o
0
0
0

25

33
8
10
8
a

71
97

218
67

37
3
1
0
0

0
0

-0
0
0

0
0
4
0
4

Total
Population

o
0
0
0

54

67
14
18
15
65

111
149
439
347
338

291
441
440
441
441

439
437
435
434
4m

401
400
399
398
WD
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●

● “ TABLE A.2 . RURAL ALASKA MODEL PROJECTIONS
UNALASKA

SALE 89 REVISED IMPACT CASE

● Population

Non- tion-
Non- tiati ve Native Native Native

Resident Native Native Hale Female Male Female

e

●

1981
1982
19B3
1984
1985

1906
1987

988
989
990

991
992
993

1994
● 1995

1996
1997
1998
1999

D 2000

2001
2002
2003
2004

B 2005

2006
2007
2008

B
2009
2010

687
665
652
791
785

823
906
896
917
999

1130
1191
1374
1443
1698

1834
2246
2424
2716
2676

2671
2666
2662
2659
2628

2624
2622
2620
2619
2560

206
212
217
223
228

234
239
244
250
255

260
265
271
276
281

287
292
298
304
310

316
322
328
334
341

347
354
361
368
376

481 123
454 125
435 127
569 130
557 132

589
667
652
668
744

870
925

1104
1167
1417

1547
1953
2126
2412
2367

2356
2344
2334
2325
2287

2277
2268
2259
2250
2184

134
136
138
141
143

145
147
149
151

r 153

155
157
160
162
164

166
169
171
174
?76

179
182
184
187
190

83
87
90
93
96

1:;
106
109
112

115
119
122
125
128

132
135
139
142
146

149
153
157
161
165

169
173
177
181
185

304
286
274
359
352

372
421
412
422
470

549
584
697
737
B95

977
1233
1343
1523
1495

1488
1480
1474
1468
1444

1438
1432
1427
1421
1379

177
167
160
209
205

217
246
240
246
274

320
341
407
43(I
522

570
720
783
889
872

868
864
860
857
843

839
836
832
829
805

SOURCE: VARIABLES PO, PONA, PONN, PONAriA,  PON4.FE> PONNF!A, AND PONNFE
IISET UN.891C--CREATED  10/8/84
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TABLE A.4. RURAL ALASKA flODEL PROJECTIONS
UNALASKA

SALE 89 REVISED IMPACT CASE

Change in
Resident Resident Natural Net “

Population Population Increase Migration

1981
1982
1983
19s4
1985

687
665
652
791
785

-37
-22
-13
140
-6

8
7
6
6
7

-46
-28
-20
733
-13

823
906
896
917
999

37

-H
21
82

6
6
7
7
7

19S6
1987
1988
1989
1990

7
7
7
8
8

124
54

177
61

248

1991
7992
1993
19!34
1995

1130
1191
1374
1443
1698

130 ~
61

184
68
2 5 6

136 ‘ -

4?2
179
292
-39

127
403
169
282
-50

1996
1997

. 1998
1999
2000

1834
2246
2424
2776
2676

8
9
9

10
11

10
11
11
11
11

-15
-16
-15
-13
-43

2001
2002
2003
2004
2005

2671
2666
2662
2659
2628

-5
-5
-4
-2

-32

-1 ‘4
-13
-13
-13
-70

2006
2007
2008
2009
2010

2624
2622
2620
2619
2560

-4
-2
-2
-2

-59

SOURCE : VARIABLES PO. CHPO, NTIC, AND 1!!
13SET UN.891C--CREATEQ 10/8/84
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e“ TABLE A.6. RURAL ALASKA MODEL PROJECTIONS
UNALASKA

SALE 89 REVISED IMPACT CASE

8 Total Resident Resident Resident Resident
Resident Baste Support Government Project

Employment Employment Employment Employment Employment

1981
1982
1983
1984
1985

19$6
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

368
352
341
426
419

110
110
110
116
122

167
143
137
164
164

91
99
94

?25
124

0
0
0

21
10

440
490
481
491
539

128
134
140
155
170

172
193
186
191
209

129
133
145
143
155

u 11
29
9
2
6

● 618
654
765
805
962

200
230
260
290
320

235
253

174
153
171
173
189

1;
37
34

100

296
309
353

38010.44
1298
1407
1586
1559

350
380

190
226
237
264
257

124
237
277
385
375

454
482
527
517

410
410
410

1553
1547

410
410
410
410
410

516
515
514
513
507

252
247

375
375
3’75
375
364

1541
1537
1574

243
239
233

1509
1505
1501
1497
1457 -

410
410
410
410
410

506
505
504
503
493

229
226
223
219
211

364
364
364
364
343

SOURCE: VARIA6LES  EMRETO, EHBA, EMSU, EMGO, AND EMREPJ
OSET UN.891C--CREATED 10/8/84
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TABLE A.8. RURAL ALASKA I+OOEL PftOJECTIOHS
UNALA~XA

SALE 89 R&VISEO IllPACT CASE

Government Enclave
Total Endogenous Sponsored Exogenous Sponsored

Resident Resident Resident Resident Resfdent

Support Support Support Support Support
Employment Employment Employment Employment Employment

167
143
137
164
164

76
72
70
89
87

.0
0
0
0
0

59
59
59
59
59

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1$)92
1993
1994
1995

1996
1997
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

59
59
59
59
59

22
31
2$
32
39

172
193 1::

99
100
110

186
191
209

0
0
0
0

‘o

59
59
59
59
59

49
59
77
81
86

235
253

127
134
161
168
208

296
309
3.53

59
59
59
59
59

1%!
103

98
94

228
293
321
370
364

0
0
0
0
0

380
454
482
527
517

94
94
94
94
94

0
0
0
0
0

59
5 9
59
59
59

516
515
514
513
507

362
361
360
359
353

94
94
94
94
94

0
0
0
0
0

506
505

352
352

59
59
59

“ 351
350
339

504
503
493

SOURCE : VARIABLES EMSU, E14SUEG, E?ISLJGO, EtlSULA, A:W9 EWJJEN
MET UN.891C--CREATED  10/S/$4
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TABLE A.1O. RURAL ALASKA MODEL PROJECTIONS
UNALASKA

SALE 89 REVISED IMPACT CASE

Onshore Onshore Onshore Onshore
Short-Term Short-Term Long-Term Long-Term Total
Skilled Nonskilled Skilled Nonskilled Onshore
Project Project Project Project Project

Employment Employment Employment Employment Employment

e
1981
1982
1983
1984
1985

0
0

3:
55

0
0
0

107
40

0
0
0
0
0

0
0
0
0
0

0
0

14:
95

1986
1987
1988
1989
1990

48
37 :

0
0
0

:
0
0
0

2:;
56
13
52

15
5

23

1991
1992
1993
1994
1995

40
51
55
27
64

n
278
231
96

0
0
0
0
8

0
0
0
0

78

1;;
333
258
246

1996
1997
1998
1999
2000

84
83
39

:

131
198
145

70
0

;;
116
134
134

12!
141
241
241

319
493
443
451
375

2001
2002
2003
2004
2005

:
0
0
0

0
0
0
0
0

134
134
134
134
132

241
241

375
375
375
375
364

241
241
232

2006
2007
2008
2009
2010

Ii
o
0
0

0
0
0
0
0

132
132

232
232
232
232
214

364
364
364
364
343

132
132
129

SOURCE: VARIABLES EMPSONSK, EHPSONNS, E?lPLONS,\, EHPLONNS, AND EHPJoN
DSET UN.891C--CREATED  10/8/84
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TABLE A.12. RLIRAL ALASKA HODEL PROJECTIONS
UNALASKA

SA1.E 69 RCVISEll  IHPAC~ CASE

Resident Enclave commuter Total
Project .Project . Project Projeet
Employment Employment Employment Employment

1981
7982
1983
1984
1985

1986
1987
1988
1989
1990

1991’
1992
1993
1994
1995

1996
1997
1998
1999
2000

2001
2002
2003
2004
2005

2006
2007
2008
2009
2010

:
0

21
10

9
13
37
34

100

124
237
277
385
375

375 “
3’75
375
375
364

364
364
364
364
343

-o
0
0

119
85

1::
47
11
46

1 n
296
224
146

195 (

256
164
66
0

o ’
0
0
0
0

0
0
0
0
0

;
o

96
156

?39
116
74
44

137

236
266
254
136
449

730
1046
880
699
666

666
666
666
666
648

648
648
648
648
612

0

:
236
251

235
318
130
57

189

326
386
587
394
695

1049
1539
1321
1150
1041

1041
1041
1041
1041
1032

1012
1012

SOURCE: VARIABLES EF!REPJ, EMENPJ, EMCOPJ, AND EMPJ
DSET UN.891C--CREATED  10/8/84
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1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
lggg
2000
2001
2002
2003
2004
2005
2006
2007
2008

● 2009
2010

TABLE 0-1
RURAL ALASKA HODEL PROJECTIONS

UNALASKA
SALE 89 HEDIUH BASE CASE

TOTAL
Notf- POPULATION

RESIDENT PROJECT PROJECT HILITARY INCLUDING
POPULATION ENCLAVE ENCLAVE ENCLAVE ENCLAVES

POPULATION POPULATION POPULATION AND
HILITARY

. - . —  —-. —---. . . .
687
665
652
791
756
788
901
888
910
974

1089
1139
1223
1313
1427
1579
1608
1985
2275
2235
2233
2229
2227
2226
2224
2223
2222
2221
2221
2220

609
233
166
186
262
337
412
488
593
699
854

1009
1165
1320
1476
1576

. 1676
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776

-0
0
0

119
60

1::
37
3
6

10
10
8
6

79
159
253
163
66
0

“:
o
0
0
0
0
0
0
0

:

:
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1296
898”
818

1097
1079
1177
1477
1413
7506
1679
1953
il 58
2396
2639
2982
3314
3737
3924
4117
4011
4009
4005
4003
4002
4000
3999
3998
3997
3997
3996

SOURCE: VARIABLES PO, E!4EM!OPJ, EMENPJ, POHL, AND POTO
O-SET UN.89f4BC-CREATED  11/30/83

●
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19s1
1982

.1983
“1984
1985
1986
1987
1988
1989
~~qo

1991
1992
1993
1994
1995
1996
1997
199s
1999
2000
2001
2002
2.003
2004
2005
2006
2007
2008
2009
2010

TABLE O-3
RURAL ALASKA MODEL PROJECTIONS

UNALASKA
SALE 89 HEDIW 8ASE CASE

PRE-  -

RESIDENT SCHOOL AGE SCHOOL AGE ADULT SENIOR
POPULATION (o-4) (5-18) . - (19-64) (65+)
— — —  .-— —.— . — . —  ——

687
665
652
791
756
788
901
888
910
974

1089
1139
1223
1313
1427
1579
180S
1985
2275
2235
2.233
2229
2227
2226
2224
2223
2222
2221
2221
2220

47
50

::
62
66
74
.74
76
81
89
92
98

104
;::”

137
149
169
166
166
166
167
167
167
168
168
169
169
170

’16S
160
155
186
177
I 84
211
208
214
230
257
269
290
311
338
374
427
468
535
527
527’
527
527
527
528
528
528
529
529
530

459
442
’431
525
49!3
51 El
594
583
595
637
714
746
802
862
939

1042
1199
1319
1518
1489
1485
1480
1477
1474
1470
1467
1464
1462
1459
1457

13
14
15
17
78
20
22
23
25
27
29
31
33
36
38
41
45
48
53
54
55
56
57
58
59
60
61.
62

::

SOURCE: VARIABLES PO, POKD, POSL, POAT, AND POGE
DSET Uff.8SF?BC--CREATER 11/30/83
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1981
198.2
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

~ TABLE O-5
RURAL ALASKA F!ODEL  PROJECTIONS

UNALASKA
SALE 89 flEDIUi4  BASE CASE

TOTAL
NON- PROJECT EF!PLOYHENT

RESIDENT PROJECT ENCLAVE HILITARY INCLUDING
EMPLOYMENT ENCLAVE EHPLOYHENT ~ ENCLAVE ENCLAVES

EflPi(lYMENT (ONSHORE EHPLOYHENT AND
ONLY) HILITARY

—— .——
368
352
341
426
401
419
486
476
487
524
593
621
671
724
793
885

1025
1133
1311
1284
1279
1274
1270
1266
1262
1259
1255
1252
1248
1245

609
233
166
186
262
337
412
488
593
699
854

1009
1165
1320
1476
15?6
1676
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776
1776

-o
0
0

119
60
52

164
37
3
6

10
10
8
6

79
159
253
163
66
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
o “
o

:
b
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0

977
585
507
731
724
E08

1062
1000
1083
1229
1457
1640
1844
2050
2347
2619
2954
3071
3153
3060
3055
3050
3046
3042
303s
3035
3031
3028
3024
3021

SOURCE: VARIA8LES EhiRETO, EHENNOPJ, EHENPJ, EH!iL, AND EHTO
OSET UN.89F!3C--CREATED 11/30/83
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TABLE 0-7
RURAL ALASKA MODEL PROJECTIO!6

UNALASKA
SALE 89 HEDILIFI 8ASE CASE

TOTAL RESIKIEHT. OTHER
RESIDENT RESIDENT F I S H RESIDENT

BASIC FISHING PROCESSINS BASIC
EMPLOYMENT EHPLOYFIENT EHPLOYHMT  EHPLOYHENT
—.——- -—-

1981
1982
1983
1984 ‘
1 9 8 5
1986
1987
1988
‘1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

110
110
110
116
122
128
134
140
155
170
200
230
260
290
320
350
380
410

50
50
50
52
54
56
58
60
65
70
80
90

100
110
120

130
140
150

5853-.

58
62
65
70
74
78
SE
98

118
13i3
158
178.
198

218
238
258

:
‘2

;
2
2
2
2
2
2
2
2
2
2
2
2
2

410
430
410
410
410
410
410

50 258
50 25a
50 258
50 258
50 258
50 258
50 258

410 150 258
410 150 258

SOURCE: VARIA8LES EM8A, EHFI, E%FP, AND E!WJ!F
DSEl_lJN.89hiBC-CREATED  11/30/83
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TABLE O-9
RURAL ALASKA HODEL PROJECTIONS

UNALASKA
SALE 89 HEDI(M BASE CASE

TOTAL ENOOGElfOUS EXOGENOUS “
CIVILIAN CIVILIAN C I V I L I A N
GOVERNMENT GOVERNMENT GOVERNMENT
EMPLOYMENT EHPLOYHENT EHPLOY14ENT

1981 91 85 6
~ 1982 99 93 6
1983 94 88 6
1984 125 119 6
T985 120 114 6
1986 124 118 6
1987 133 127 6
1988 144 138 6
1989 142 136 6
1990 151 145 6
1991 168 162 6
1992 152 146 6
.1993 153 147’ 6
1994 158 152 6
1995 160 154 6
7996 164 158 6
1997 183 177 6
1998 195 189 6
1999 222 216 6
2000 c215 209 6
2001 212 206 6
2002 208 202 6
2003 204 198 6
2004 201 195 6

● 2005 198 192 6
2006 195 189 6
2007 192 186 6
2008 190 184 6
2009 187 181 6
2010 184 178 6

e

SOURCE: VARIABLES EHGO, EHGOEG, AND E?+GOEX
DSET UN.89FlBC--CREAT~D  11/30/83

●
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19s1
1982
7983
1984
1985
1986
19%7
1968
1989
19!30
1991
1992
7!393
1994
7995
1996
19!37
1998
1999
2000
2WI
2002
2003
2004
2005
2006
2007
2008
2009
2010

0
0
0

96
156
132
96
48
24
60

108
108
84
60

253
506
632
286
33
-o
0
0
0
0
0
-o
0
0

:

0
0
0

;
o
0
0
0
0
0
0,
0
0
0
0
0
0
0

:
0
0
0

:
0
0
0
0

0 “
o

‘:
-o
0
0
0
0
0
0
Q
o
0
0

72
216
396,
468
468
468
468
468
468
468
468
468
468
468
4613 ‘

“o
o
0

96
156
132
96
48
24
60

108
108
84
60

253
578
848
682
501
468
468
468
468
468
468
468
468

‘ 468
468
46$

TABLE 0-11
RURAL ALASKA 140DE~ PROJECTIONS

lWALASKA  .’
SALE 89 HEDIW BASE CASE

OFFSHORE OFFSHORE OFFSHORE OFFSHORE
SHORT-TERM SHORT-TERM LONG-TERN LONG-TERf4 TOTAL

SKILLED NONSKILLED SKILLED NONSKILLED OFFSHORE
PROJECT PROJECT PROJECT PROJECT PROJECT

EHPLOYHENT  EHPLOYFlEi4T  EMPLOYMENT. EMPLOYMENT EMPLOYMENT

SOURCE: VARIABLES EHPSOFSK,  EHPSOFNS,  EMPLOFSK,  EHPLOFMS,  AND EHPJOF
OSE’T UN.89HBC—CREATED  17/30/83

B-66
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Appendix B - 5
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April 1985
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St. George Basin

Sale 89

Pre?ared. by
Minerals Management Service
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Limited air-support facilities
personnel and cargo flights from

~arine support for the southern

H~rbor. Since five platforms
expansion of existing facilities

would be =eeded at Balboa Bay to handle
Cold Bzy.

develo~aenc  =culd occur out of Unalaska/Dutch
would be seniced out of this port limited
might be necessary.

Marine support facilities also would be neec“~? to support the LNG terminal at
Balboa Bay.

c. Development Timetable: TQe exploratory period could begin
in 1986 and end in 1993. A total of 12 ex;ioratory  wells and 15 delineation
(9 oil/6 gas) wells are projected to be d=illed during that period (Table
II-2).

The development period is projected to begic in 1990 with the construction of
one offshore oil platform and the drilling af four wells. All oil platfOrmS

could be in place by 1994. Construction of six gas platforms could start in
1992 and be completed by 1995. Betveen 195: znd 1996 a total of 108 produc-
tion and service wells (62 oil/~6 gas) VOUIC be drilled in the entire planning
unit.

Pipeline construction is expected to start in i993 and be completed by 1996.
The trunk lines in the northern subuni= are =ech projected co be 100 miles in
1 ength. The gas line in the southern Su”c-=ic could be 160 miles in length
offshore and 40 miles long overland.

Oil production is expected to” begin in 1$~~. Peak production could occur
between 1996 and 2001 with a yearly raze sf 94 Wlbbls. All oil production
probably would cease during 2014.

Gas production is expected to begin in 1$;6 snd end sometime during 2020.
Between 1998 and 2015, the yearly production :ate will be 442 BC’F.

d. Estimated Production Effluents: Estlma~ed amounts of
production effluents include che disci.erge ~f an estimated 11.24 co 1,011.6
Yllbbls of produced waters and an a~-erage O: 60,500 gallons/day of treated
sanitary and domestic wastes from plezforms. Drilling mud solids e.re esti-
mated to be 28,350 tons. Drill cuczings could reach 18,900 tons. Yearly
estimates, as related to the prociucticn  sche:~le (Table II-2), can be fomd in
Table 117-2.

Population Projections: Tne scenario for the St. George
Basin (Sale 8;) identifies the co=unirias of Unalaska, Cold Bay, md
St. George as potential hosts for petroleum-Lntiuscry  personnel and operations.
Due to model limitations, it was possillle  o=iy to make population projections
for Unalaska and Cold Bay using the Rural Llaska Model (RAM) of the Institute
of Social and Economic Research, University of Alaska (Nebesky and Knapp,
1984) . Potential levels of employme~t and population growth were projected
for these comm~ities through the year 201:, representing a 30-year forecasz
period, for potential development under leese-sale conditions and without the
lease sale. S=. George was zoc small ir population size to use the RAM
forecasting model, but other means were US=5 and a discussion is included on
~he potential levels of population with, ad in the absence of, the lease

1~7.4
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sale. This discussion presents the population projections resulting from
modeling and other means as conditions for considering a variety of potential
social systems effects.

Ease-Case Projections (Excluding the Lease Sale):

Zsse-case projections for Unalaska and Cold Bay (see Appendix I) do not
include activities associated with the sale under consideration. However, the
base case does include assumptions about activities in the St. George Basin
(Sale 70) and Navarin Basin (Sale 83) areas, which are reflected in the
category of “project enclave population” for the base case. The other active
category of enclave population, “nonproject enclave population,” is found
I.argely in Unal,aska and is comprised principally of personnel of the seafood==
processing industry.

Under conditions of base-case projections, Unalaska experiences little move-
ment in population growth over the first 8 to 10 years of the projection.
This is followed by modest population increases, until a leveling trend
zppears near the turn of the century. During peak periods of OCS-relateci
population presence (1987 and 1997), such er.clave-type population accounts for
not more than 7 tO II percent of the total population of Una~askat
OCS-reLated population in Cold
mnulacion during peak periods
Coid Bay’s smaller population
population of Cold Bay in the
1995 and then increases to, but

Eay-accounts for a lar~er proportion of total
(1987 and 1998) than in Unalsska, because of
base. On rhe whole, horever,  Ehe resident
base case declines to a 10V  of ayound Ijc in
does not substantially exceed, the 200 level.

In the absence of a Ml projection for St, George, a recent projection is used
that was prepared for an economic strategies plan for the community,
in Appendix I, Table 3.

as shown
This approximate lC)-vear projection is fairly opti-

mistic in assuming that jobs can be created fo; existing as well as returning
Aleut residents on the island. Some 25 former residents, each hzving one
dependenr,  as well as 10 retired persons are anticipated to return for employ-
ment over the next decade. Between 1984 and 1?95, St. George is expecced to
increase in resident population from 215 t’o 271 persons. ?art-time residents
are expected to vary, with construction projects making the largest contribu-
tion..

Projections Including the Lease Sale:

The population projections associated with the lease sale for Unalaska and
Cold Bay (see Appendix I) include the resident population and three categories.
(nonproject, project, and military) of enclave population. In the case of
each coruau~it~l lease Sale (~rQ]GCt]  eric~ave pQpU~6t~Qn IS in~vxiuceti h ~g~~
and terminated in 1999. The peak period of enclave population present in
Unalaska  is 1993 and 1994, whereas two peak periods are evident in Cold Bay,
in 1986 and 1987 and in the years 1993 and 1994. The net differences between
the base and effects cases for resident a~d enclave populations in Unalaska
ad Cold 3ay are shown in Tables IV-3 and 117-4. According to these data, the
r,et effect of the proposed lease sale on popula~~on, as an incre~ent~~  a~~~-

tion io the base case, would be ro increase resident population in Lhalas’ka
from. 3 to 20 percent and in Cold Bay from 2 co 42 percent. T he lease sa~e=
associated enclave population in Unalaska would comprise not nore :ham 5
percent of total enclave population. This would be expected to take place

IV-5
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Table IV-3
Rural Alaska Model Projections

St. George B.esin Lease Sale (Sale 89)
Unalaska

●

Resident Population

Base
Casee.

1985 756
1990 974
1995 1,427
~ooo 2,235

@oo5 2,224
~ol~ 2,220

Lease Sale
Case

756
999

1 , 6 9 8
2 , 6 7 6
2,~~8
2 , 5 6 0

Added By
Lease Sale

o
25

271
441
404
340

Percent
of Change

o
2.6

19.0
19.7
18.2
15.3

Percentage
of Total

o
2.5
16.0
16.5
15.4
13.3

Enclave Population
●

Base Lease Sale Added By Percent Percentage
Year Case Case Lease Sale of Change of Total

:985 322 3~~ o 0 0
9:990 705 745 40 5 . 7 5.4

!995 1 , 5 5 5 l,~~z 67 4 . 3 4.1
2000 1,776 1 , 7 7 6 0 0 0
2005 1 , 7 7 6 1,776 n o 0
~-)1(-j 1,776 1,776 0 0 0

Alaska Yacive Population 2s Proportion
of Total Resident l?opulation

*

‘<ear

:985
1990

g 1995
‘?~o(y
~ooj

2010

Base
Case

30.2
~~.~
19.7
13.9
15.3
10.9

Lease Sale
Case

3oe~
~5e5
16.5
11.0
1 3 . 0
14.7

~ifferep.c=

o
0.7
3.2
2.3
~m~
-1’7---

● Source: Sebesky and Knapp, 198i.
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Table IV-4
Rural Alaska Yodel Projections

St. George Basin Lease Sale (Sale 89)
cold Bay

Resident Population

Xase Lease Sale Adtied B>7 Percent Percentage
Year Case Case Lease Sale of Change of Total

1985 186 186 0 0 c!
]990 159 162 3 1.9 1.9
1995 156 323 167 107.1 51.7
2000 211 511 300 142.2 58.7
2005 210 488 278 132.4 57.0
2010 209 445 236 1~~.g 53.0

Enclave ?opulatien

year
Base
Case

76
10
10

0
0
0

76
49
54

0
0
0

Added By
Lease Sale

o
39
44
0
0
0

Percent
of Change

o
39(1.o
440.0

0
0
0

?ercentage
of Total

Source: Nebeskv and ‘Knapp, 1984. f
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around 1990. Project-associated enclave population would constitute a
proportion of total enclave population in Cold Bay in 1990 and 1995, but
amount of population would not be as numerically dramatic. The propor-
of total resident population attributed to Alaska Natives would decline

marginally in Unalaska (% ‘or less) as a result of the proposed sale.

In the absence of a Ml? projection for St. George, the potential population
effects from the lease sale can be derived from the estimates of direct
employment associated with the sale, since the majority of employees of
noalocal origin are assumed to be situated on-site, generally without depen-
dents . As shown in Appendix I, Table 6, a period of peak employment is
initiated by the lease sale beginning in 1986 with 63 employees. A subsequent
peak of 736 employees occurs in 1995, with long-term employment also starting
in 1995. From 256 to 300 employees are associated with lease sale activities
on St. George

2.

Island over the long-term life of the project,

Oil Spill Risk Analysis:

a. Estimated Quantity of Resource: Considerable uncertainty
exists in estimating the volume of oil that may be discovered and produced as
a result of an OCS lease sale. The oil resource levels used in this EIS for
the oil spill-risk calculations correspond to mean-case estimates. There is,
ho%ever, an important qualification in the way that resource levels are used
h. th,is EIS. The resource estimates used in predicting the number of spills
e.~ected over the life of the field, and in the oil spill risk analysis for
this EIS, are based on the “~rlsked” mean case estimates. This is the
assumption that the resource will be discovered arrd produced. Obviously, if
h>-d=ocarbons  are not discovered, there would be no risk of a major spill. The
projected number of spills and, accordingly, the results of the oil spiil-risk
analysis, reflect the expected oil spill ris’ks based on a ❑ ean resource level
of 1.124 Bbbls of oil for the St. George Basin (Sale 89).

b. Probability of Oil Suills 3ccs~rring: The probability of
oil spill occurrence, as used in the oil-spill-risk ar.alysis, is based on chs
&sumption that future spill frequencies can be basea on pasz CCS experience.
~lis analvsls assumes ~hat sD1lls occur independ~ntly  Of each other and Ciaz. .
Cie spill rate is dependent on the volume of oil prodxced or crzns?ozc*c.
~-is last assumption--spill  rate is a function of the volume of oil handled--
might be modified on the basis of size, extent, frequency, or duration Of t~,=
hadling. In the case of canker transport, for example, the ritimber of por~
calls and the number of tanker years have beer. considered (Stewart, 1976;
Szewart and Kemedy, 1978).
ocher bases for estimates of
quantity.

S2ill Size: This analysis
ba=rels or greater (being

This analysis uses volume of oil handled, because
spill frequency are necessarily derived from zhis

examines spills in two size rang=: 100,000
representative of a worst-case spill) and 1,000

ba=rels or g~eater (which also includes 100,000-barrels or greater spills) .
To place these sizes in perspective co che ty?e Of Zczident usually 1~=1’~e~.
spills in the larger category are generally associated with cataszropnes such
as large blowouts or shipwrecks. Spills in the smaller category t:,~ically
include these and other serious even’cs, such as structural failures azd
ca~lisions . The choice of the spill size to use depends upon the analysis co
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for lost fishing time. Collisions with fishing vessels would be at the rate
of one every 79 years 2s of 1997, instead of the projected raze of one every
69 years without oil industry development.

The port of Dutch Harbor/Unalaska  would likely be zhe major marine-support
sxzging area for almost all Bering Sea oil development activities. Harbor
congestion from the ctiulative lease sales would probably be minimzl, con-
sidering current plans for dedicated oil industry dot-k space in Captainfs  Bay,

- which is located south of the major concentration of fishing industry activ-
iry. Competition for labor would also be minimal, uith the possibility of a
positive benefit from additional employment opport~nicies during periods of
poor earnings in the fisheries. Further, the increase in local availability
of repair services could also benefit the fishing induszry,

The number of oil spills projected for all of the Sering Sea lease areas,
including tankering from the Norton Sound and Barro~ Arch areas and Canada,
would be 12 spills of 1,000-barrels or greater. Considering rhat :hese spills
would occur over all of the Bering Sea lease arees, and over the varying
periods of exploration and development of each field (35 years or greater), it
is conceivable chat only a relatively small area WOUIC be affectea by a spill
az any one time. The severity of effect on commercial fisheries xould depend
on vhat area che spill occurred in: some relatively szall areas of the Bering
Sea are very productive fisheries where activity and gear ere concentrated and
where catch and income loss due to gear fouling or clcsures could ie high if a
spill occurred during the fishing season. On the othe: hzund, many other areas
contain very low concentrations or no fish, so commercial fisheries would be
only negligibly affected or not affected at all by 2 spill. Generally, inner
Bristol Bay, the Aleutians near Unimak Pass, the area north of Unimak Pass as
far as 570X. latitude, and the Pribilof Islands area are locations where an
oil spill could damage to commercial fisheries operations.

A spill contacting a major salmon- or herring-fishing area immediately prior
to or during the harvest could result iq closure of the grounds and a sub-
sequent loss of thousands to millions of dollars r-o the industry. An
occurrence such as this in inner Bristol Bay WOUIC be considered a major
effect on the salmon industry. The Oil-Spill-Risk Afl.alysis  fcr the North
Aleutian Basin, ho%ever, shows probabilities less than 0.5 percenc of an oil
spill of 1,000 barrels or greater occurring and contacting any nearshore areas
in inner Bristol Bay.

Oil spills from other lease areas in the Bering Sea sppear to pose no risk to
inner Brisrol Bay areas. “

Conclusion (Effects on Commercial Fishing Industry):

Overall, cumulative effects on the southeastern Bering Sea fisheries are
likely to be hZGLIGIBLE, in that annual losses would represent only a small
percentage of this region’s fisheries which are projected to exceed S&OO
million in ex-vessel  values (in 1982 dollars) in che year 2007 (Centaur
Associates, 1984).

(2) Effects on Socioculcural Svscems: l%is discussion
focuses on chose communities identified in the scenario that potentially could
host some aspect of petroleum industry operations or chat could otherwise be
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affected by activities associated with the lease sale. These communities
include Unalaska as a ❑ arine-support base, Cold Bay as an air- support base,
St. George --on the Pribilof Islands-- as a secondary air-support base and the
site of an oil and gas terminal, and Sand Point, the community on the Alaska
Peninsula that could be directly affected by LNG terminal operations at Balboa
Bay. For the purpose of effects assessment, it is assumed that effects an
sociocultural systems (social, political, and cultural systems of organiza-
tion) could be brought about through the addition of population and other
social forces resulting from the lease sale. Potential effects on sociocul-
tural systems are evaluated relative to the central tendency of newly intro-
duced social forces to support or disrupt existing systems and the relative
duration of such behavior.

As shown in the population projections (Sec. IV.A.l.e.), the lease sale would
contribute less than 17 percent of resident or enclave population in Unalaska
at any given time over the expected life of the project. This growth assoc-
iated with the lease sale may produce effects on sociocultural systems at
Unalaska,  but these should be marginal at best in relation to those generated
at the same time (the base case projection) by fisheries-oriented development.

In Cold Bay, the lease sale would contribute from 2 to 59 percent of :ocal
resident population, representing population increases of from 2 to more :han
100 percent. From 1995 onward, the lease sale contributes more resident
population than that expected co be in the community in the ab~ence of the
lease sale. This more than doubling of the resident population in Cola Bay
would represent a long-term prospect of chronic disruption for the community;
but, the effects on sociocultural systems may trend less toward displacement
as the reinforcement of existing institutions and characteristics OX the
community,

The similarity in employment relations expecced to be associated with OCS-
relaced activity to those currently found in Cold Bay (specified tours of
duty, mostly institutionally provided billets, basic hiring occurring prier co
immigration, etc. ) and the resulting character of the population that c=n be
expected from such relations (largelY Caucasian,  urban-oriented, oc:7*-&r~-
associated, liccle or no local kin llnkages, ccc. ) should co little co change
social and culcural patterns exiszing there, s i~.ce the characcer of zczivi:>;
and cultural orientation of the persons expected to be involved shccld ‘se
compatible with the historical experience of the community. Despica :he
expectation of litzle basic change in social organiza~i~n , however, this
aspecr of community may exhibit an increassd tendency cowazd family formation
within the community, and social differentiation by socioeconomic status ~~y
appear as a new form of group identity as the result of growth. Perhaps :he
‘widest avenue for chronic disruption of sociocultural systems may appear
political circles,

ir.
in that the City of Cold Bay should experience inc=eased

pressure to make land and community facilities and services available co meet
the expected demand of added residents. Such problems of managing corciiuniny
growth and development should affecr both policy and administrative aspec:s o!
the governance structure, A grovth-management atmosphere of long-term caT--
f~ict and disruption could increase factionalism within cne communi:y among
exiszing and ne~’ly introduced economic and social actors.

Although the potential effects on sociocultural  systems at Unalaska ar.d Cold
Bay may be relatively insignificant from a structural point of viev, Z>,S
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introduction of an oil and gas terminal and related activities on S:. George
island offers the potential for considerable institutional change. Seczion
IV.A.l.e. shows that annually there cwld be from 250 to 300 emplcyees o= the
island who are associated in one way or another u’ith the terminal end czher
lease-sale-related operations by 1995 and beyond, whereas there could be peak
periods of construction on the island prior to this involving moze than 600
employees. Employment of such proportions would dwarf the modest fisheries
effort beg~ recently as a partial means Of substituting for withd:a~= go-;ern-
ment jobs associated with fur sealing.

As indicated in an earlier analysis of the potential effects of & sizilar
project on St. Paul Island (Naverin Basin [Sale 83] FEIS, Appendix A [lXIKII,
1983]), there could be major effects on Aleut sociocultural  syste~s on
St. George from changes in subsistence values, orientations and dependencies,
and in the structure of the community itself. Changes in subsistence pataerns
could evolve from effects of oil and gas terminal activities on scisis=ence
resources or if interaction u*ith this new sector of the economy resu:=ed in a
tendency to diminish the values and orientation.s associated with su’csiscence-
based living in an Orthodox community. On zhe other hand, er?lcymezz of
~2r,~eremPloved resident #.ieurs in terminal and rel.sted operations C0U~6 a55iSt
in filling- the economic vacuum created by government withdrawal C: fuz-seal-
ind~szry support. Income so derived could improve living conditions i-r. the
conrext of withdrawal, although major dependence on a nonrenewable-zesozzce-
bssed economy could have long-term social costs involved a= ~ke .ti~e Of
resource depletion.

In terms of the community irself, changes in communiry leadership pazzerns and
controlling factions could occur in the short-run from the negczia=ior  and
arbitration processes invol\7ed  in siting terminals on the isleac. ~.ese
changes could produce negative effecxs if the communi~y  were zzr able co
mainzain reasonable control over change processes. At the extreae, loss of
such control could result in creating a non-Aleur-resident majozizy or the
island interested in shaping a community more to their own liking. Howsver,
the high degree of awareness on the island for maintaining conz=ol aver
change, combined with their control over access to land through c~’nersni?  by
the St. George Tanaq Corporation, suggest rha= means exist for aegoti~~ing
measures co mitigate potential long-term adverse effeczs on Alel~= socicc3l-
tural systems if terminals were sited there.

On the Alaska Peninsula, the community of Sand Point could be effected by the
operation of the LNG terminal and shipment point at Balboa Bay. Sane Poin= is
situated due south of Balboa Bay on Popof Island, but at a distaace possibly
sufficient to encourage the development of an enclave population ~~ ~he
teminal site and lessen the possibility of resident population grok~h at Sand
Point. However, population could occur in Sand Point from outsiaexs seeking
employment at the terminal or from such aspects as growrh in service iwius-
tries , placement of a U.S. Coast Guard station in Sand Point, and construction
of new housing. It is anticipated that a majority of the immigrants will be
non-Natives.

The changes in population size and structure could have an effecc on the
social organization of Sand Point. The percentage of Aleuts :0 =Se zocal
population is expected to be reduced in the absence of the lease sale, a zrend
which will be intensified with the lease sale. This will resulr in a =ag-
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nification of the division between ethnic groups and, therefore, a more
stratified society. The social organization of Sand Point will continue to be
based primarily on kinship, wick or without the lease saie; however, as
population growth from immigration occurs, it is likely that there wili be
increases in voluntary organizations and a greater reliance on friendship-
support networks.

As the Sand Point population grows, as outsiders move into the community, and
as the percentage of Aleuts decreases, it is likely that there will be an
increased trend toward a displacement of rural cultural values and orienta-
tions. Another faczor which could decrease the value placed on fishing &s a
livelihood is the high percentage of students choosing to continue their
education past high school; this is even more likely to occur as ocher types
of employment become available and as the community grows. The increase in
local-employment opportunities also will discourage outmigration  by Sand Point
residents.

Political ramifications could ensue at Sand Point from the proximity of the
community to the LNG terminal, primarily as a short-term phenomenon associated
with the disposition of the ad valorem-tax base represented by the terminal
facility. The community of Sand ?oint may attempt to annex the terminai or
others may seek to form a lowez-pe~.insula borough to spread the tax benefits
beyond a single communiry. h%acever  the actempcs employed or the results
achieved, considerable relatively short-term political effects could be
realized wizhin Sand Point and perhaps elsewhere in the lower Alaska Peninsula
subregion in terms of local goverruaental  decisionmaking and possible scaze/
communiry relations over che appropriate form of governmental orgznizszioa for
the area. In the long term, however, effects from the oil terminal should be
sore economic than poli:ical  in the public and private sectors.

SUMMRY (Effects on Sociocultural  S\-stems) :

Effects of the lease sale on the socioculcural systems of Unalaska are ex-
pected to be minimal and marginal compared co ihe effects of grovch condi:ians
expeczed to “be tree.ced “by fisllzries-orienzed  industrial c!evelo?~.sr.r . Ir. Cald
3ay, the moze than doubling  of resident population vich the lease sale p70-
duces a lorig-t erm prospect for c?;ranic disru~cion of soci~c.al;lurz~  sy~c=ms
‘.-ithin t’ne cammuniz;:,  b~z Khich ZZ~ generaliy void of structural
The characzer

imp:ica:ians .
of population and employment relations as~ocie:e~  ~.i~~, lease

sale actit-icies are ccn?atible ui:h the historical, social, and culzural
experience of che corriauni~y, wne~eas the political system of org~nizazion
would be subject to considerable stress in arrenpting to develop S.XC csrry out
growth-management policies .

Siting an oil and gas ce~minal ofi Sc. George Island could produce ad:ezse
effects wit5-in the Orthodox czmzuzity located there unless micigaced through
local meaiis, Depreciation of subsistence values and orientations cocla ensue.rrom employment and orher interaction with the new
St. George.

economic sector of
Accommodating a sizable non-~leut  or non-or~ho~~~ =es~<=nt

-~ could ‘hasten this depreciation as veil 2Spopulation ~n the isla.,= ir.zrzc”~ce
ihe basis for crearing a new controlling soc-ial force within the COZT”LEiZ~  .
The ❑ ech~ism for negocizzing and mzintzining c~unrer>-ziiing  gro~zk-a=n=.e-a.c
policies appears to exist, however, through

_ ----
cne village corporation’s control

of access to land on che island.

IV-105

B-79



On the Alaska Peninsula, the population growth and economic aczivity assoc-
iated with the operation of the LNG terminal at Bal’boa Bay COUIC cause change
in Sand Point to the extent of creating a more diversified a=< sz=atified
cor.munity and perhaps hasten the trend toward displacement o: traditional
cultural values and orientations underway from the monetization of commercial
fishing. Political ramifications could ensue locally and in the region from
attempts to appropriate the terminal as a tax base, but such effezzs should be
of snort-term duration.

CONCLUSION (Effects on Sociocultural Systems):
4,. [

MODERATE effects on sociocultural systems are possible on St. George Island
and in Cold Bay. Effects on sociocultural systems should be \ZGLIGIBLE in
Unalaska, but may reach NINOR proportions in Sand Point.

CU}~TdTiVE EFFECTS (Effects on Sociocultural sys~ems):

Curnularive effecrs on sociocultural  systems in Unalaska, Cold Eay, on the
?ribilof  Islands, and in Sand point are assessed as the eggreg~~e ~esuit Of
current trends in the absence of the lease sale (Sec. IY.B.2. , Alternative
11), the lease sale itself, and other activities or projects iienzified  in
Section IV.A.6.b. as constituting additional causal agents far potential
effects. For federal-OCS lease sales, exploration of the Sr, Zeorge Basin
(Sale 70), and development of the Navarin Basin Lease Offering (April 1984)
already are incorporated in the no-sale alternative. Beyond rhe ?roposed St.
2eorge Basin (Sale 89), other developments particularly pertinent to the
communities of Unalaska and Cold Bay include the development of the St. George
Basin (Sale 70) and the North Aleutian Basin (Sale 92) because af the roles
prescribed for them in development scenarios. In each of =kese sales,
Unalaska sezves as che primary marine-support base for offshore operations.
Cold Bay serves a similar function for air support as veil as being a focal
point in the construction and operation of a transshipment oil ar.~ gas termi-
nal cm the southern side of the Alaska Peninsula. Other communities of the
lower Alaska Peninsula also could be effected by the additio~. of an oil
zerminal to the LNG facility on Balboa Bay. The Xorzon Basin anc 3arzo% Arck
lease areas are not served directly out of these communities, but :ankering to
market may increase the risk to subsistence resources on the Pribilof Islands,
which in turn could affect local sociocultural  systems.

In TJnalaska, the predicted growth of groundfish-oriented industrial develop-
ment, as discussed in Section IV.B.l.b. l., should be the driving force for
change in local sociocultural systems. The OCS marine-support-base function
plays a considerably more minor role. In the aggregaze, ho~ever, the effect
on socioculcural systems in Unalaska should be more of duration zd degree of
disruption than of institutional change beyond that which was inixiazed with
the crab-industry boom. This should be true in Cola Bay as well, in that the
character of the community, as discussed in Section 111.C.2.  , is 20L expected
to substantially change as a result of serving a major air-suppcrz  role and
supporting the operation of an Alaska Peninsula oil and gas terminal because
of che similarity in employment relations expected to be involved and the
resultant character of the population that can be expected froz such re~a-
tions.
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On the Pribilof Islands, adverse c~mulative  effects on subsistence
(Sec. IV. B.l. b.(3) from southen 3ering Sea lease sales and from
could contribute to increased ievels of stress already set in

resources
tankering
motion by

federal withdrawal from sealing. And, in this context, it would be temptin~
CO court elements of the petroleur industry ro establish facilities on eithsr
of the islands. If such were zhe case on either island, the potential for
increased interisland rivalry ad social disruption among exzended families
situated on both islands could arise and have disruptive effects on local
sociocultural  systems, but not to the extent of creating a tendency toward
displacing Orthodox systems of behzvior.

On the Alaska Peninsula, effects oa kinship relationships and cultural orien-
tations could be magnified somewhat in the cumulative case by not only the
increased risk to resources ‘orought on by an increased volume of tankering
through Uninak Pass and to and frcm the southern Peninsula terminal, but also
by state onshore oil and gas lease Sales 41 and 56, which (if successful)
would increase the likelihood of need for an ice-free-terminal site on the
Alaska Peninsula.

Conclusion: MODERAT% cumulative e:: ects on sociocult’ural systems are expecred
in Unalaska, Cold Bay, on the Pribilcf Islands, and in Sand Point.

(3) Effects cn Subsistence-Use Patterns: As defined in
Sec. 803 of the Alaska National Izn=resr Lands Conservation Act (P.L, 96-487),
“the term ‘subsistence uses’ mear.s c’r.e customary and traditional uses by rural
Alaska residents of wild, renewa”al+  resources for direct personal or family
~aking and selling of handicraft zrzicles out of nonedible byproducts of fislh
and wildlife resources for persar.sl or family consumption; for barter, or
sharing for personal or famil}- cc~.sumption; and for customary trade.” Tne
zerm “subsistence-use” carries chs same meaning in this discussion. l{ichin
zhis concexz, the term “subsisceccs-”~se  paccerns” has a harvest connocani~n,
?S expressed in the definition.s 2ZZ levels of effect used in this analysis
(see Table S-2). AS shown bY ~ie isscripci~fi  of e~isting and po~ential  fu~ure
subsistence-use paczerns in salaczed csznunicies (Sec. 111.C.3. ), Sczh
?atterns ir.cluae  c’ne types Oi rest’~=:es USed, zhe seasonalicy of rhe hames~,
znd the degree of us e ~f such rss~urces in che die~ of local residenzs.
>iscussior.  af che culzural sig~.i~issnce  0: harvest and subsequent  c!i.szribc-
zional or ocher pszzeras of ‘oehz..-iz:  is reserved for che previous seccior. oii
Saciocultuzzl sysce.ns . This disc’ussian focuses on the cormr.unizies  [Lr.alaska,
Cold Bay, ==ii St. George) as~~~~~ :~ kos~ perroleum  indus~ry oDer~ci9z~  +&
support of the proposed lease szis ar.d chose nonhosc communi~ies  (se~son

~ffec-ed bv an ~.XG terminal and Sh~?~~?-gLagoon and Sand Point) chat CO!JIC “c= .
point on Balboa Bay, In these cc~~uairies, po~enrial changes in Ehe ~zzzerxs
of subsistence resources use as a ESSUIK of the lease sale are assessed in
relation to population increases SE= risks co resources possd by poce~ri~l
cil-spill incidents. In each casa, pccencial eifeccs are assessed in relation
to current trends in each com.muni=~ brought about in the absence of the lease
sale, as discussed in Sectlon IT: a ~----- On the Pribilof Islands, the comnunicy
0: St, Paul, as well as St. Georgs, is inclccec because of the common su5sis-
z?nce resources base.
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Subsistence-use patterns (caribou and salmon) at Sand Point (also described in
Sec. 111.C.3.) could be affected if the Alaska Peninsula LNG terminal were to
~rrract service industries, Coast Guard-family housing (as in Valdez), or
migrants attracted to the community in hopes of finding work. The level of
effect from population increases, however, should be minimal. Salmon and
ocher cerine subsistence resources are relatively plentiful and potentially
no~ subject to harvest conflict. Terrestrial wildlife, especially moose and
ca~ibou, tcu.st be hunted on the mainland, a condition which should limit access
tc such due to

.
resources the transportation costs involved. Residents

normally fly or use the family fishing vessel for such excursions, whereas
ne~’comers  likely would have less access due to the level of technology owned
or discretionary income available. The LWG terminal facility could pose a
ce=tain level of risk to marine resources near Sand Point from chronic dis-
charges, such as from a ballast-treatment plant. However, such effects should
be mintial in comparison with the potential risk that could be posed by an
oil-shipment point.

SL2f?iARY  (Effects on Subsistence-use Patterns):

Subsistence-use patterns on the Pribilof Island would be adversely affected if
the fur seai population were subject to an oil spill, to the extent that the
total av-: ual supply of fur seal meat could be reduced for Sz. George and St.
Paul residents by from 50 to 100 percent. The residents of che Pribilofs
(a?proxi=ately 1,000 people) are dependent on fur seal meat for 45 to so
percent of their diet. This outcome should be the case whether or not there
are direct biological effects in terms of abundance or distribution (as
discusset under biological analysis) of the fur seal herd. An oil spill
incident could cause the NMFS to terminate or vastly reduce the commercial
and/or ~,~”~sisrence.=fur  seal harvest for rh.et length of time ~ecessary to
determize the effects on the fur seal population. This length of time could
cor.ceivs”:ly be for more than a yezr.

Elsewhere, effects on subsistence-use pa~terns should be negligible in rela-
tion to the effeczs already visited on the residents of Unalaska  by the
fis’neries-oriented  growth and development. The encieve population at Balboa
Zzy for zhe LXG paint and gas pipeline should effect little change in subsis-
tence-use patterns in Nelson Lagoon, Sasia Point and Cold Say due co the
cheracte: of the harvest and the relative abundance of the resources available
for harvest.

COSCLUSICY (Zifects  on Subsistence-Use Patterns):

If there is a decision by IWFS to sharply reduce or suspend harvests of fur
se.ais foz a perod of 1 year or more, MAJOR adverse effects on subsistence-use
patterns on the Pribilofs Islands could be realized. Elsewhere in the lease’
area effecrs would be NEGLIGIBLE.

CLXLZATIIZ EFFECTS (Effects on Subsistence-Use Patterns):

Curnulacive  effects on subsistence-use patterns in Unalaska, Cold Bay, and on
zhe ?ribilof Islands and Alaska Peninsula are assessed as the aggregate result
of currer-= trends in the absence of the lease sale (Sec. IV.B.2. , the No-Sale
Aiternatire),  the lease sale itself, and ocher activities or projects identi-
fied in Secrion IV.A.6.b.  as constituting additional causal agents for poten-
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scbsistezce resources and resulting subsistence-use patterns at Sand Point.
Subsistence-use patterns et Sand Point also may be subject to change from the
effects of increased  population associated with incre~sed activities at the
terrzinal. Such effeccs could include more restrictive harvest regulations due

B co incre~sed  harvest pressure. At False Pass and King Cove, subsistence-use
patzerns likewise may be affected, but less by increased population than by
the increased shuttle-canker traffic traveling through Unimak Pass to the
zerzinal, to the extent comparable to t-he level of effect forecast for the

“terninal site.

B Subsistence practices are intertwined with the traditional culture of the
Aleut people chat reside on the Pribilof Islands. As seen in the previous
analysis, major effects on subsistence-use patterns would be realized if the
fur seal population were jeopardized by effects or potential effects from oil
spills. Since St. George Basin (Sale 70) exploration and Navarin Basin (Sale
83) development are included in the base case, the potential effeczs of the

D proposal for Sale 89 could be heightened with the development of hydrocarbon.s
in the Sale 70 and Sale 92 (\orch Aleutian Basin) areas and with cankering
from che Xorton Basin and Ba=rox Arch areas to the north. Tne net effect
could be not only a heightened risk to the fur seel population but potentially
increasec jeopardy to other subsistence resources used on che ?ribilof

b
IS:amis. This increased jeopa=cy would take place in rhe conzexr of efiorcs
ro zeccmscitute  the economy of the islands following federal ~i~hdrzual from
sezling. During this time, su”ksistence harvests may be more imporzant than
ever befcre for the survival of the island’s residents.

Ccnclusicn (Effeczs on Subsistence-use Paterns): ?~AJOR effects oz subsis-

)
cence-use pazcerns could be ree.lized on the Pribilof Islands. Effects on
subsistence-cse parrezns could be ?lI!iOR in Unalaska and \ZGLIGIBLE in Cold
Eay, although there could be KSGR effects among the other communities of the
lover Alaska Peninsula.

(4) Effeczs on Local Economy:

D
/

Unalaska;Dutch  Harbor: Employment effects would beglr, in 1986 with 21 addi-
cior.al jc”bs held ‘Dy residents of che community and an additional 33 jobs held
‘s>- ~’orkers expected to be ‘nousec in a petroleum industry enclave. ‘Tne 21 new
jobs held by community residents include jobs created by the indirect effects
of the proposed sale, such as new jobs in retail trade or local government, as

) xell as jcbs in petroleun activities. The enclave workers would commute (i.e.
rotaze) zo residences outside of Unalaska/Dutch Harbor and are expected tc
spend eqcal numbers of days on the worksite and at their permanent residences
elsewhere. Yost commuters would maintain a permanent residence in Anchorage,
in other Alaskan urban centers, or in communities outside of Alaska.. The 33
jobs held by commuters, together with the 21 additional jobs held by community

b residenrs, would increase total employment in 1986 from a projeczed  808 in the
zc-szle case co 662, for a ga~~ of 7 percent above the no-sale case. See
Table C-5 of Appendix C for armuai projections of resident employment, enclave
employment , and total employment, with and without the proposed lease sale.

The effect on employment would remain at less than iOO jobs until 1992, when
b =or21 employment t+’ould be increased by 130 jobs, from 1,640 in zhe no-sale

case to i,770 as a result of rhe lease sale, for a projected gain of 8 per-
cenz. Peak-employment effect would occur in 1993, with 94 additional jobs
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held by the resident workforce and an additional 288 jobs held ky commuters in
the petroleum enclave. These additional jobs would increase total employment
to 2,226 as compared to only 1,844 in the no-sale case, for a gain of 2i
percerit over the no-sale case. The percentage increase over the no-sale c=se
would be even greater if total employment at Unalaska/Dutch Harbor were not
expected to grow rapidly in the no-sale case during the years 1983-2000 due ZO
expansion of the dcaeszic-groundfish industry, By 1996, the total job effect
of the proposed lease sale probably would decline to about 200 jobs. In most
years subsequent to 1996, the increase in employment would be about 250 jobs,
wizn virtually all of these jobs held by residents of the community. Tne
increase of approximately 250 jobs would include jobs created by the indirect
effects of the proposed lease sale, including new jobs in retail trade and
local government. During the years subsequent to 1996, the sale would
increase total employment by 8 or 9 percent above the employment projected in
the no-sale case.

The general partern is one of minor employment effects in the exploration
p@se and fairly significant effects during the development phase (peaking in
1993), with most jobs in both the exploration and development phases filled by
commuters living in the pecroieum  enclave. By contrast, it is expected that
the new jobs creaced by che production phase of the proposed lease sale WO!J13
be filled entirely by permanent community residents. The production phase
would begin in 1995, but would overlap with the development phase during che
years 1995 and 1996.

Because unemployment is believed to be extremely low among permanent residents
of Unalaska/Dutch Harbor, it is doubtful that the proposed lease sale would
decrease joblessness in che comniunity. However, because petroleum indus=ry
jobs generally pay veil, ic is possible chaz average incomes in the commur.i=y
would be increased slightly as a result of the lease sale. ?ossible negzzive
eccmomic effects could ir.elude crovding of port facilities, a slightly ia-
creased rate of price inflation, and housing shortages. Any effect on price
levels probably would be limited to prices charged by hotels, restaurants, and
bzrs, and to resitiencizl rental races. Any damage which petroleum aeveloprsnz
might cause co tb.s fish, fishing gear, or other marine resources of the resici?
c=uld result in ec~nmic loss to residents of the co,mmunicy. However, zs
ey.~lained in Section IV.B l.’~. (I. ) (Effects on Commercial Fishing Inauscny) ,
the overall effeccs on cie :ommercial. fishing industry are expeczed  co be
negligible.

Cold Sav: Employment efi=CtS would
by the resident workforce of Cold
workers expecred  TO be housed in a
workers would commluce zo residences

begin in 1986 with 3 adcitior.al jobs held
Bay and an additional 43 jobs helc bj-
pecroleum industry enclave. The enc~~ve
outside of Coid Bay and are expectei co

spend equal numbers of days on the job at Cold 13ay and ax their perm=ie~~
residences . Host commucers would maintain a permanen~ residence in Anchcrsge,
in other urban cen-ters  of Aias’ka, or in communities oucsicie of Alaska. ~.~ &~
new jobs held by cotmnuters, together with the 3 additional jobs held bj-
permanent residents, would ir.crease total employment in 19S6 f=om a praje==ed
239 in the no-sale case co 2S5, for a gain of 19 perter.c above che no-ssls
case. See Table C-6 of Ap~exdix C for annual projections of resiient e~pioy-
ment and enclave employment, and Total. employment, wizh and without C5.S
proposed lease sale.
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Due to the many unknowns which will influence development in both the petrole-
um and groundfish industries, it is impossible to make reliable predictions of
the relative effects of these two industries, or of the combined effects. The
region has a past history of large scale ups and downs in economic activity,
with activities in peak periods carried out largely by a transient workforce.
This general pattern caii be expected to persist into the indefinite future,
regardless of the magnitude of future activities in the petroleum and groud-
fish industries. Heavy reliance on a transient workforce  tends to reduce the
effects of economic fluctuations on the permanent residents of the region.

Conclusion (effects on Local Economy): The cumulative effects of both the
petroleum industry and the expansion of the domestic groundfish industry are
~xpected to be MODERATE. The-principal economic effect probably would be a
moderate decrease in joblessness among residents of the region, primarily
among residents of the Pribilof Island communities of St. George and St. Paul.

(5) Effects on Community Infrastructure: The development
scenario for the mean-resource level indicates that a primary air-support base
could be at Cold Bay and a marine-support base could be based out of
Unalaska/Dutch Harbor. St. George Island also could provide ❑ arine and air
support. The increased resident population generated by onshore activities of
the above nature would be the major effect-causing agent that increases demand
for and use of infrastructure. Severe adverse effects may occur when such
infrastructure use exceeds a facility’s capacity or an agency’s a’bility to
provide services. Expenditures necessary for public services and facilities
generally rise in response co. demand generated by economic and population
growth. However, “although revenues generated from onshore OCS activities
should be adequate to cover long-term expenditures, there could be a lag
between the time that the demand for services arises and the tax revenues are
sufficient to fund services. During this period, when revenues lag ~eiliad
service demands, the community could experience hardships (i.e. , crowding of
facilities , shortages of supply, a.ndlor  reduction of service standards).

The following discussions of the effects of OCS-related ?opulacion gro~-ch on
rhe capacities of e.xiszir.g andlor projected services in Coid Say and Lnaiaska
are based on the follo~ing assumptions: (1) industry would provide facilities
and services for all employees rss:diag in an enclave; only chose em?loyee-s
becoming permanent residents of a communiCY would use local infrastructure;
and (2) industry would develop electrical and water-supply capacities to meet
support-base functions. More dezailed information concerning the projecricm
of demand levels in the communities of Cold Bay and Unalaska can be found in
Appendix G.

Host of the developable land on Sc. George Island is owned by the Tanaq
Corporation, which has considerable ?olitical  authority and could require the
development of enclave-type facilities foz exploration-, development-, and
production-support functions. Assuming that all facilities and services co
meet the basic needs of enclave ~-arkers would be provided by i.nduszry , 7.0

expansion of St. George’s in-frascruccure  would be necessary. ‘do~ever, C’ze
community does envision ex?ansicn of basic services to su??ort future fishe-
ries and tourist ventures.

Cold Bay: If a commercial discav~zy Of oil were mace, ~n ocs-g~~e~a~~~
population of 301 residents could be expecced co reside in cold ~aY ‘V ~~~
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year 1997. Development of an air-support facility would provide additional
strain on existing facilities, since the population in Cold Bay would more
chm do~ble as a result of OCS activities. As a result, most Iccal infra-
structure would require expansion to meer community needs. The effects o~
individual services provided in Cold Bay due to population growth attributed
to OCS activities are provided in the following discussions.

Housing should pose very few problems for the community. The removal of
transportation and communication functions by RCA and the Federal Aviation
Administration (FAA) would result in population reductions and z subsequent
oversupply of housing. During the period of base-case population declines,
OCS activities would result in a small influx of new residents. llne OCS-
generated demand for housing units would begin in 1986, reach a peak of abouz
120 units in 1997, and remain stable at this level over the Test of the
forecast period. Until 1996, the oversupply of housing resulting from base-
case population declines would be offset by the demand created by the influx
of OCS residents. The potential uses of the available housing is uncertain;
hovever, housing may be lee.sed or renred to new residenzs. Land =Z:ailsble for
private development is currently limited. The City of Cold Bay is conducting
negotiations vith the State of Alaska and the U.S. Go\’ernmer.t  ir, an effort tc
gain access co land. Anelysts for the Bristol Bay Cooperative Yansgement Plan
Group project char the city would acquire about 1,000 acres of land by zhe end
of zhe cenrury (Impact Assessment, 1983). If these efforts are successful,
~d~auzre amou~s of land would be available for residential PurPoses.

Szudent enrollment increases .azzributed  to OCS activities wculd not be
anticipated until the beginning of the production phase (1993-1994). During
the exploration and development phases, most vorkers would be ur.=%tached or
~ithcu~ dependents due co the short-term nature of Construction jC”bS. Little
change is anticipated in the”nature  of educational service. in Cole Eay during
this period. Enrollment increases of one student coula be expec:ed by 1992,
xith an increase of 43 studenrs by 1997 a,nd maintenance a; this level (total
enrollment 73 students) through the year 2004. After che ye~r 2ZX, enroll-
ment levels would decline slightly. During che years of peak OCS enrollments
(1996-2005), total enrollment in Cold 3ey’s school sysze.ms is ~zojeczed ar
abcur 73 students. The increased enrollment levels resul=ing frcz OCS activ-
ities would require expansion of Cold Eay’s school system by 1957. To meet
enrollment needs, one additional classroom would be necessary.

The current capacity of Cold Bay’s generation system is 1,600 kilouacts (kW)
which is over twice the current peak demand on the system. Assuming an
installed generation capacity of 3.75 k~ per resident (Alaska Consultants,
1981), a peak OCS-generated demand of 1,100 k~ would occur between 1995 anc
2900. Considering that the total demand would require m. instalied capaciry
of about 1,900 kk’ during this same period, the present generation system would
not be able to accommodate the total resident population over =he forecast
period. OCS generated demand would account for over 50 percent of the total
aemand between 1995 and 2010.

The water- and sewage-treatment systems are currently overused for the current
population levels. Because these systems are substandard and considering ~he
current negotiations between the city and FAA, they would, in all likelihood,
be expanded and improved within che next decade. The water-supply system with
a ca?acizy of .030 HGD should be adequate until the eail~ 1990’s. By 1995,
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the system’s capacity would be exceeded as a result of domestic uses assoc-
iated with OCS activities. OCS generated demands would peak at about .040 ?fGD
between the years 2000 and 201O, This demand would account for over 60
percent of the total demand. With waste-water generation closely ~pproxi-
mating water consumption, the sewage-treatment facility (design capacity
22,500 gallons/day) is operating beyond its capacity. A conservative estimate
of present waste-water generation is 20,000 gallons/ day. The system could
expect an increase in waste water ranging from 20,000 to 40,000 gallons per
day between 1990 and 2010. OCS-related treatment loads would constitute over
60 percent of the total treatment load over the life of the project.

Cold Bay’s health services would not undergo substantial changes, especially
considering construction of the new health clinic in 1982. It is likely that
health care would continue to be provided by a visiting public health nurse
and visiting physician. Serious health-care needs would continue to be
provided in Anchorage.

Police protection in Cold Bay is currently adequate; however, a full-time
officer probably would be required due to the influx of OCS workers. Deten-
tion facilities also would require upgrading. Fire protection would be
adequate in terms of equipment and storage capacity, but the system currently
does not meet the standard of pumping 500 gallons per minute above normal
water-flow conditions for a 2-hour period.

Unalaska: If a commercial discovery of oil were made, a maximum OCS-generated
population of 441 residents could be anticipated in Unalaska by the year 2000.
After the year 2000, the resident population would decline slightly to 3..0
residents in the year 2010. The effects on individual services provided in
Unalaska due to population growth attributed to OCS accivicies are izd”icared
in the following discussions.

Housing demmds from OCS activities in Unalaska vould peak ar about 200 uaits
in the late 1990’s. l%is would constitute about 20 percent of t~-e total
housing demand.’ Because  of the small anou~t of land zvailabie for develop-
ment, the increased demand for k.ousir.g ~auld be expected to fuel land spec-
ulation. This would manifest icseli in higher prices for land purc5.ase and
house rental,

Facilities and St&ffing necessary to acc~mnodate  kase-case ?opulation grcxzk
in the Unzlaska school system should be able to a,bsorb OCS-generated gravth
over the forecast period. Enrollment increases would begin in 1955 ‘&~L~

increase co a peak of about 100 students between 1995 and 2C05. ?ez~ ()(-s.
gene=aced enrollment would cor.stitute about 16 percenc  of the coca] er.rail.neriz.

in che system.

Improvements planned for Unalaska’s  urilities (power generation and ~rster- and
sewage-treatment systems) probably would be completed wizhin the nexr ~ or 5
years . Even with the planned improvements, these systems  may not be able Co

accommodate the increased demands. improvemer.zs  to the wazer- afid se~~~e-
Ereatment syszems also could be delayed due co ciecreases in cizy revences ~or
public facilities. Th= demands on these services generated by ~CS-rzslier.c
populations would exacerbate the existing conditions associated ~l~h ~~bese
systems; however, the demand increases would be minimal ~-hen compared :0
projected base-case-demarid levels.
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Citv  plans indicete  that the current power-generation system would be aug-
r.en.ted  in increments of 2,500 kbf as demand warrants and that ‘OY 199~ power is
e>:aecte~ to be supplied bv a geothermal or a heavy-fuel, low-speed diesel
?lzrlt. Assuming these goals are achieved, OCS-residential power demands would
have a negligible effect on the communityrs generation system. Installed
ca~acity requirements for OCS-residential reeds could peak at about 1 S700 kW
around the year 2000. Assuming an installed capacity of 3.75 kw per resident,
OCS residential needs would account for about 16 percent of the generation
system’s total capacity.

OCS companies operating out of Unalaska probably would generate their own
power until the city develops a reliable central power swtern and thus would
r, zv e little effect on the system. As OCS and fishing industries are phased
ir:to this svstem, if the svstem does not possess adequate peaking capacity,
senice-base demands could reduce power available to other users. in these
LT.stances  , users would be required to generate power during peak-loading
periods, thus increasing costs (Centaur Associates, Inc., 1983).

~.e eccnonic growth ex?ected in Ur&alaska over t>e next 30 v.ears would con-
~~~era~lv increase the demand on the citv’s water systein. B-a~e2 on economic
z~i popc~atfon-growth figures, future sverage tie~znd for industrial and
T.onir.dustrial  purposes is expected to increase frcm current levels (11.5 Y:Cell)
:0 a peak of shout 23.5 Ym between 2G(l(l and ~(1]~. The maior?ty of this
growth is attributed to ZF. expanded seafood-processing intiustry. Assuming
thzt planned improvements to the system are completed and svstem leakage is
rs~ucez to near-zero, the present system (with a capacity of 17.3 ?’KTl) would
be adequatie through the mid-1990’s. OCS domestic demands would account foz
less than 1 uercent of the totzl demand over the forecasr pertod. The use of
city water by OCS development companies is expected to be minimal. In the
short term (ex~loration phase), fresh water could he obtained from tank trucks
c?erated by industry. This system could easily se accommodated by the city.
‘= co=aercial quantities of hydrocarbons are found, onshore developments could.-
he semiced directlv from ctty water liners. However, alternate develonmenrs
(groundwater andlor surface runoff collection) are probable (Cer.taur
.Assoctaces, Inc. 1983).

The effecrs of OCS activities on Unalaska’s sewage-treatment system would be
similar tc those .en the water-supply svsten., clue to the correlation between
v~eter and water consumption. ~.~isting  collection and treatment facilities are
extremelv inadequate and pose a health hazard to the comunitv due to large
quantities of sewage and ~-aste being dumped into the waters around Unalaska.
Increases in sewa~e and wastewater production from current levels to about
. 757 MGD by the year 2000 could aggravate existing Froblems; b.owever, due to
rhe small number of residents attributed to OCS activities, they would con-
tribute about 10 percent of the total wastev”ater production.

Construction of support bases would not affect ciry wastewater-treatment
fzc~lit;es or the fisk,ing industry. The offshore ~>,stems-facility cperators

?,ave indiczted that a septfc tank and leach field would be hti<it to han<le
CCS-k70r”Kf@rce-generated  wastes. Also, Captain’s Bay, which is a pote~.tial
support-kzse site, is far enough away from fishing industry acti~:ities
{ Zliuliuk Har.borJ that any discharges would not interact with the seafood
industry, which uses saltwater for processing (Centaur .4ssociates,  inc. iQ83~ .
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OCS activities would increase the local population and put an additional
strain on health, police, and fire services. One additional acute-czz~
hospital bed and one additional law enforcement officer would be necessary co
meet the additional demand. In the long term, increased OCS activity wo’uld
increase the availability of aircraft and vessels i~ the region to aid 10C=1
emergency personnel in care and transportation of the injured.

CONCLUSION (Effects on Community Infrastructure):

Population increases resulting from an OCS marine-support base in Unalask=
would have a MODERATE effect on all services and facilities except the water-
supply system. Population increases associated with the development of =
air-support base in Cold Bay would have a MAJOR effect on basic services.

CUlfUUTIIZ  EFFECTS (Effects on Community Infrastructure):

The cumulative effects on the infrastructure of Coid Bay and Unalaska are
based on the assumption that (1) commercial quantities of hydrocarbon would be
discovered and produced from the following planned OCS lease sales: Navark
Basin Lease Offering (April 1984), St. George Basin (sale 89), ad Nc:~~
Aleutian Basin (Sale 92); (2) exploration would occur only in the St. Gecrg=
Basin (Sale 70); (3) Cold Bay and Unalaska would serve as air- and mariae-
support bases, respectively, for zhe above-mentioned sales; and (4) base-case
demands on these communities’ infrastructures would be the same as outlined G
Alternative II (Section IV.B.2.).

The development of other offshore lease areas in the Bering Sea and the szs=a
lease sals in Bristol Bay could substantially ixcrsase the resident popula-
tions and the demand for basic services in Cold Bay. A demand for services i=
addition to those necessary co provide for basic care and the populazisn
generated by the Navarin Basin (Sale 83) could severely hamper the comnt~n-
ities ‘ abilities to provide basic services, resulting in major effeccs.

The resident population of Cnalaska is expecceti  to increase from izs cur=a:.z
level (687 reside~cs in 1981) to a peak of abo~z 2,~C9 ‘DY the yezr 2CO0. ~:.~
effects o: this projected popularicn rrend on L?.a.laske.’s  infras=iuc~ure  tis:li
generally be the same as t?.cls2 o,~~~ined in Ch.e na-sale alternative (S+:.
IV.B.2. ). The demand f~r services coc;d ‘be slightly higher Enan chose ~rz-
jected for the no-sale alternscive  (Alternative 11); however, the projec===
population levels would still ha~-s ~HAJOR effects on Unaiaska’s infrascruccure.

2. Alternative 11 - No Sale: The effects on biological resourcss
and social and economic systems as described in che proposai (Alzernarive 1
or any of the alternatives to the proposal (Altemazives  111, IV, V, and ‘::)
would not occur in this alternative. The cancellation of this proposed leas=
sale could reduce future OCS oil and gas production, perpetuate the need fcz
imported oil, anQ add to a national need to de,,relop alternative energ;r
sources. Appe~dix J identi~ies alternative er.2rgy socrces and describes cheiz
er.vironmencal  risks and cuzreri; and projeczec  ‘252s. Table IV-12 shows c}.=
amount of energy needed from ocher sources co repiace anticipated oil and g?s
production from the proposal.
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