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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 of improving its
performance.  MMS social scientists and outside modeling experts discussed
each stage of the modeling process, identified some of its strengths and

weaknesses, and came to some conclusions as to how the process might be
improved.



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 1t 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 iIn 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.
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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 1ocal population and employment, and
occasionally, "in local revenues and expenditures. The five
components of the modeling process are:

o The Exploration and Development (E&D) Report;
The ”Development Scenario;
The Manpower Model;
The Rural Alaska Model (RAM); and
The Environmental Impact Statement.

o o o o

The process is initiated when a lease sale on the Alaskan
0CS 1is scheduled. The Economic Analysis Unit of the Office
of Resource Evaluation first prepares an Exploration and
Development (E&) 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 Bl is a sample of a recent E&D report prepared for
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Lease Sale No. 89, the St. George Basin. Each of the

components appearing in Appendix Bl 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& report, of the most important
features of an offshore development. It provides greater

detail than the E& 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



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™iu
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& report often results in
inconsistencies between the E& report and the development
scenario. Often these inconsistencies arise in the
assumptions made in the E& 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



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 °
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 market forecasts by
place of residence but these are utilized for local

employment and population projections.

There are several characteristics of the manpower model
which deserve attention. The model is 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 transportation facilities and equipment by
the OCS development are not analyzed in the scenario.



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;
The Labor Demand Submodel;
The Labor SUpply Submodel;
The Labor Adjustment Submodel; and

0
0
0
o The Migration Submodel.



The Population Submodel cal cul 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. Under its
current contract with MMS, ISER is currently preparing a
detailed review of the RAM model structure, which will
incorporate the suggestions of this conference.

The RAM model incorporates not only numerous assumptions
about the community’s economic and demographic structure,
but also the assumptions developed for the E& 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 are needed for both the base case
and the impact case, since often some degree of oil
development is assumed for the base case as well as the
impact case.

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 1in
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



Il.  GOALS OF THE MODELING PROCESS

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 i1ts component modeling tasks.

Participants agreed that the purpose oOf 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



to uncertainty throughout the modeling process, and limits
the level of detail which it makes sense to try to generate
from the modeling process.

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

0 The modeling process should be sufficiently
detailed to provide evaluation of the social and
economic impacts of OCS lease sales, while avoiding

unwarranted complexity or spurious accuracy.

0 The modeling process should be defensible, both

legally and scientifically. It should use accepted
projection methods which represent the state of the

art in impact modeling.

0 The modeling process should be well-documented and
replicable. All assumptions should be clearly
stated so that the process by which impact
projections were reached can be repeated for
verification, if necessary.

0 The modeling process should be understandable by
persons interested in the projections. However,

given the complexity of economic and demography ¢
Tmpacts, there is at least some trade-off between

simplicity and defensibility.

0 The modeling process should use sensitivity

analysis, where practical, to delineate he range
of ummmthinty associated with projections.

0 The modeling Process should have clear and
documented assumptions.

A final goal of the modeling process which was mentioned
but not extensively discussed was that it should be

cost-effective.

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



ITI. 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

0 E& reports and scenarios should be prepared
according to a standard format, and a system for
numbering and rdentitying di Tferent  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 ad 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 using 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 in overcoming these problems would be to develop a
standard Tformat to specify what information should be
included in each scenario. Each version should have a

title, a number, and a date, so that all persons reviewing
or using the scenario would be aware of the version being

used and 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 Tease sale
question (the impact case), but also the 011 and
gas development assumptions 1t the lease sale does
not occur (the base case).

Both sets of assumptions are crucial to analyzing the
Iimpacts associated with the sale. In early MMS impact
assessments, 1Tt 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 particular sale which is being analyzed.
Therefore, 1t is no longer sufficient to have a scenario
only for what would happen if the sale occurs. To analyze
impacts, one must also have a scenario for what would
happen 1f the sale does not occur.

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

Often 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.

0 Further opportunities for industry review and input
of  he report and the scenario should be
exolored.

In particular, more information could be obtained from the

011 iIndustry 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, 1s 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
enclaving 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 also
based on estimates, but that the estimates simply occur at
a different level.

0 Opportunities to account for differences between

rural areas in the development of manpower model
coefficients should be explored.

Not all areas of the state are the same, and offshore jobs
do not 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



o Manpower model assumptions should be updated where
possible 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
Taskan economics could contribute significantly to
understanding the possible Impacts of OCS
development 1In rural Alaska, as well as
Incorporation of these effects In the RAM model.
These areas i1nclude:

19



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 by: OCS projects,
including “labor force participation” of native

Alaskans.

o Lack of basic data is a major problem in modeling
0CS impacts on rural 1 aska. Possibly he most
significant Improvement to the modeling process
could result from the collection of better data on
population and employment in rural comuai*ies.

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 col 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.

20



- Better communication with 0i 1 industry

representatives to obtain more information about
the nature of OCS development, such as the

likely extent of local and worker "enclaving."

o The definition of different concepts of employment
and population is a major problem in projecting
empToyment and population and 1in explaining the
resul ts of projections. Current definitions should
be reviewed and possibly modified 1in order to
reduce the confusion which they currently cause and
T0 Tmprove the validity and usefulness of the
modeling process and projections.

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 employment

- Enclave employment

- Part-time employment
These terms mean different things to different people. For
example, ISER has used the term “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.

o The RAM model should be reviewed to ensure that its
Tabor market submodels take appropriate account of
the wide diversity in the kinds of Jobs which exist
1n rural Alaska and the kinds of workers who T1ill
these jJjobs. The modeT should seek the most
appropriate balance between theoretical validity
and simplicity in modeling 1abor markets.

21



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 1t 1is
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 Dbest-guess assumptions about local labor
shares in OCS employment-.

o Given the degree of uncertainty associated with
many model assumptions -- 1nciuding the actual
extent oT (JCS development -- the RAM model should
remain relatively simple 1n 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.

22



o MMS and ISER should explore opportunities for
reprogramming the RAM model 1in Lotus 1-2-3 to
permit better coordination and more fiexibility 1in

he use of the RAM model.

The RAM model 1s 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 1s 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 1ts 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 diffialties 1involved 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 i1s uncertain. In
addition, LOTUS 1-2-3, while particul arly “well-adapted for

printing model output, 1is 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.
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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 i1s providing the basic
information needed to prepare those sections of the
Environmental Impact Statement which address economic and
social impacts in rural Alaska. The EIS authors are
reasonably satisfied with the information they 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 “1n__ fundamental
assumptions underlying the deveiopment of Impact
projections. As a result, substantial uncertainty in
Impact projections i1s 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& 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. Because of the uncertainty in fundamental assumptions,
he modeling process should not attempt overly detailed

proj ecti ens.

At 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 1n 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. The modeling process could be facilitated by improved
coordination between different stages of the process.

One particularly significant opportunity for coordination
involves the reprogramming of the RAM model in a computer
1 anguage which coul d be used by both ISER and MMS.

7. Further research on the process of economic change in
rural Taska, Incorporation of this research 1n the
structure of the RAM model , and review of the RAM model
structure could 1mprove this stage of the modeling

process.
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 Tlaska.

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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_Introduction 1

The cecgrzphic zree of interest for this proposed szie is essumed to be
z long narrow strip of submerged lend lying north of the Kleutien
Isiends. It is rouchly 120 miles wicde &nd 200 miles lecng. The szle
zrez rezches zs far east &s the 165° west longtituce line end es far
west es epproximetely_169° west longtituce. It is tocurd on the north by
the 300 feet bethymetric contour line &ng cn the south by the £30 feet
hethymetric contour, epproximetely. It would 2iso exclude zny lends
which mey be lezsed in St. CGeorge Basin Cuter Centinsntal Shelf (0CS)
Szle 70.
rescurce (ases
Conditional Unci{SCOVEreEsS feccvereble
TUUGR(T) Vecivn(Z) Ficn e
cil (2i1. EdIs) e Te.Es 0 1UTe(z) EE(E)
Ges (TCF) 0.7¢ 2.¢5 L.23{eY 18.85(8)
rete Sources
(1) Low case 5s the “most 1ikely™ scerario from @ —gmorencun from
+he fssociazte Direcior for Gifshere Minerzis to the lirerzls
Menzger, Alaskz Region, concerning this report, cated culy 27,
1622, Since the zrount of gas in the low czss is telow the
economic thresholc cf arprexirmeiely 3 TCF dn cne cptimally
pleced Tield, the cas will be usec on lzase ¢=2 rot soid.
(2) iedium czse is the conditicnz] mean estimete in the sérme
memorancum. .
(3) High oil is 25 percent of umrisked me&n resciurces, tzsed on
number of fielr  end oil field sizes, zs listzd in Tebie C-4 of
the December 1881 Mational Petroieum Council Study entitled

"U.S. Arctic 011 znd Gas”

(4) High ges is basec on Lhe IPC study and its Teble 1 risked mezn
cas/011 ratio . :

(5) leximum oil is 100 percent of unrisked ~Teen resources, &s listed
in Teble C-4 of the HPC study.

(8) iaximum ges is besed cn the KPC study, Tebles 1 end C-3.
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3

iketen Bzy &nd Morzhovoi Eey. On e pipeline cost htesis, Tutch Herbor
end Cold Ray ere essentizlly ecual.

Eech 0il well in its peek yeer should product zbout 1.3 - 1.5 million
berreis on zverzge. They will not &11 pezk in the sezme vezr &nd the

eek czn be expected to cover severz)l years. Ezch non-zssocizted gas
well will procuce edbout 6.4 - E.1 BCF in its peezk year, &nd peeking will
ce spread out to essure e steble flow - wihich for ceés may be twenty
vears.
The "Low" resource of 0il (140 million barrels) must be located in one
Tield or it will c.ecr1y be uneconcmic. It could Se ceveleoped with one
10" pipeline, 2t the lergesst, but this scenmerio is cefiritely merginal,

the VErY best.

The "Meximum" resource level could be ceveloped with cre 30" trunkline
for oil &nd cne 36" trunkline for ces, with Soth trunklines heing routed
to either the Dutch Harber or Cecld Bzy erezs. Freom =2 Tuoich HerSor or
Cclg Zey ereas the o1l and czs would be roved by ¢il fenkers and LIS
teznrers to market.
The other ceses would rence between these iine sizes. Witheut knowing
~2re the resources mey te leoceted, it is difficult %¢ be very precise
with legistical matters. (ffshere 01l 276 ges oipeline systems
trpicelly recuire bcoster steticns every 250 1o 100 mites, so &t least
cne pipeline pletform will be recuired to rmove the oi1 end cezs to either
Ccld Eay or Cutch Farbor. '
Timeveble cof Development
Tiretzbles of development for the sele zrez et ezch ¢ the Tour resource
levels &re listed on the follewing peges.
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S 2. SALE "3%" MEDIUM Cil AND GAS CasE :»i'
Gt PLATS T
""" XPL & DEL ARD PRGD & SY TRURK RR 0 2UCT
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2001 3.
2002 3¢ 1o
2003 | o
Zo0% 27 1
2005 26 o
2006 r 21 e
2007 19 e
2008 19 N 2
2009 15 3¢
2010 13 14
2011 N s
2002 10 ¢,
2013 g L4
x 7014 § 13
2015 7 10.
2016 0 6
‘ 2017 0 4
15 3 3 56 ) 400 1.0 530 295
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3. SALE "BS" HIGH OJL AXD GAS CASE
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_ 0 ... 18 2 ) 0.2 9 _ 0
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14 gs
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21 5 5 100 2 ¢00 1.0 1040 4850

ASSUMPTION §

é PLATFORMS, 52 PROD'N WELLS + 1 SERVICE WELL PER3PROD'N ‘AELLS
DRILLING RATE = 12 PROD'N WELLS PER YEAR PZR PLATFORM

2 PLATFORMS STARTIBG AS SHOWN, 31 PROD'N WELLS

DRILLINGRATE = 12 WELLS PER YEAR PER PLATFORM
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Excenditures

- — —— . —

1. Exploretion wells; per zverzge well S$20 kM
2. nNelineeticn wells; per zverzce well S$12 i
3. Procducticnend service wells, per well S 5 KM
4. Production platforms; per pletform, 450' water $£290 M
5. Explorztion support base £25 MM
6 Production terminal, stand-zlone $2CC0/8/D peszk
7. Pipelines; per mile $1.0-2.4 MM
Jrensporigcicn Costs
Trhe estimeted trensportzticn cost to shere by sipeif-s Tor oil mey renge
cetween $4.20/851 oil for the low case to $0.32z/351 37 in the meximum
case.
Tre estimeted trensporteticn ceost to shore by zizeli-z Tor ces rzy be
tetween $£0.E83/MCF for the megdium cease to SQ.EC0,/MIF “:- Righ and meximum
Ceses.
twd encg Drill Cuttings
The everzce exploretory well will use zzcut €00 dry =zns of mud solids,
which will te disposed ¢f in 2n esproved menner. 1T will glso I.r'oouce
gbout 1800 ¢ry tons of drill cuttines, which will be cisposed cf in én
gnoreved menner.
The zverzce procuction well will use ebcut G002 cry f:-s of mud solids,
mest of which will be recyvcled to other procucticn :2iis. It will &lso
crecduce ehcut 1800 dry tons of drill cuttings, which will be cisposed of
in en egproved manner.
2
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United States Department of the Interior

M NERALS MANAGEMENT SERVI CE
ALASKA OCS REGION
saiing agires: 20, BOX 101159

Anchorage, AK 99510

SEP 271984

Memorandum
To: Regional Supervisor, Leasing and Environment
From: Regional Supervisor, Resource Evaluation

Subject: Revision of Sale 8% Exploration and Development Report

The recently revised resource estimates for the Sale 89 planning area reflect
R - . - Revi hedul
significantly different values from the previous estimates. evised schedules

for this sale have been prepared and are attached.

JH A Wil

R. H. McMullin

3 Attachments
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SALE 89 _
Medium CASE, - ALTERNATIVE
ESTIMATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PRODUCTION
PRODUCTION
EXPLORATION/ PLATFORMS PRO UCTION AND TRUNK
SALE CAL. EXPLORATION JELINEATION DEL INEATION AND tRVICE PIPELINE NUMBER OF PROD | :TION
YEAR YEAR WELLS W .S DRILLING UNITS| EQUI MENT We|ls Rigs MILES SHORE BASES” | oil Gas
R Gat 0il Gas 0i) Gas oil Gas MMB BCF
0 1985
1 86 1 1 .
2 81 2 1 2
3 ga 2 2 3
4 89 2 1 3
5 1990 2 2 1 5 1 4 1
6 91 2 2 2 6 ? 12 3
7 92 1 1 2 3 1 2 24 6 5 0.2
8 93 1 1 1 2 16 12 5 100 D.3
9 94 R 1 6 16 3 100 0.3 0
10 |_ _95 1 8 2 100 0.2 28
11 96 [ i 100 94 0
12 97 94 350
13 98 94 442
14 99 94 442
15 2000 94 442
16 01 94 442
i7 02 83 442
18 03 73 442
19 04 64 442
20 05 54 442
21 06 48 442
22 07 41 442
23 08 36 442
24 09 33 442
25 2010 29 442
26 11 26 442
27 12 24 442
28 13 21 442
29 14 0 442
30 _ 15 442
-m-- 16 ~ 356
32 17 265
33 18 173
34 19 100
35 2020 0
TOTAI 12 9 6 | eececmemena 5 6 62 46 | —----- 200 200 1.0* 1124 9200

.Total represents 50% of an oil terminal and 50%
of an wne prant (cumulative development with Sale 70).
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SALE 89
Low CASE, ——— ALTERNATIVE
ESTIMATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PROOUCTION
PRODUCTION
EXPLORATION/ PLATFORMS PRODUCTION AND TRUNK
SALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINE NUMBER OF PRODUCTION
(EAR | YEAR WELLS WELLS DRILLING UNITS| EQUIPMENT We [1S Rigs MILES SHORE gases*«| 011 Gas
01l Gas oil Gas oil Gas 01l Gas MMB BCF
0 1985
1 86 1 1
2 87 2 1 2
3 8a 2 1 2
4 89 1 1 1 3 . 0.2
5 1990 i 1 1 3 1 4 1 0.3
6 91 1 1 1 1 10 4 3 100 0.2
7 92 1 7 6 3 100 0.3 0
8 9] i 6 2 100 9
9 94 1 1 100 31 0
10 95 31 129
11 96 31 163
12 97 31 163
13 98 ' 31 163
14 99 31 163
i5 2000 26 163
16 01 23 163
17 02 20 163
18 03 18 163
i9 04 15 163
20 05 13 163
21 06 12 163
22 07 11 163
23 08 10 163
24 09 8 163
25 2010 8 163
26 11 163
27 12 0 163
28 il 163
29 14 135
30 15 100
31 16 65
32 17 37
33 13 0
34 19
35 2020
1OTALY 7 4 k 3§ ------- ¢ |k 3 § 21 17 | ----- 200 200] 1.0* | 366 3400

*‘I‘?ft

an LG plant (cumu

al re resents 50¢ OF an oil terminal and
1 ?atlve development WIth %a‘le 70).
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SALE 89
High CASE, ——- ALTERNATIVE
ESTTMATED SCHEDULE OF EXPLORATION, DEVELOPMENT, PRODUCTION
PROO CTION
EXPLORATION/ PLAT DRMS PRODUCTION AND TRUNK
SALE | CAL. | EXPLORATION |)ELINEATION DEL INEATION A D IRVICE PIPELINE NUMBER OF PROI |:TION
YEAR | YEAR WELLS WE LS DRILLING UNIT! | E UI MENT Wi [Ts Rigs MILES SHORE BASES* | 0il Gas
i Gas T&-|] Gas | 3T | Gas Uil Gas MMB 8CF
0 1985
1 86 2 2
2 87 3 1 3
3 88 4 2 2 6
4 89 4 3 2 l
5 | 1990 3 2 3 6 2 8 2
6 9i 3 2 3 6 2 2 30 8 6
7 92 3 1 1 4 2 2 30 16 7
8 93 3 1 1 4 2 2 30 20 7 0.3
9 94 1 1 1 3 14 20 6 125 0.2
10 95 2 8 16 3 100 0.3 0
11 96 I 10 2 125 0.2 52
12 91 4 1 10C 173 0
13 98 173 718
14 99 173 907
15 _2000 173 907
16 01 173 907
17 02 173 907
18 03 153 907
19 04 134 907
20 05 118 907
21 06 100 907
22 07 85 907
23 08 74 907
24 09 66 907
_25 | 2010 60 907
26 i1 55 507
2? 12 47 907
28 13 43 907
29 14 39 907
30 15 0 907
31 16 907
32 17 739
33 18 550
34 19 359
35 2020 208
36 21 0
TOTAL 25 12 13 | ----------- 9 12 20 94 [ ----—- 225 | 225 1.0* '064 | 18900
ytal TEpre ents 50% of a oil i rminal

and 50% oF an wne piant (cumulative

development with Sale 70).
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.. ALTERNATIVES INCLUDING THE PROPOSED ACTION

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

A Resour ce Estimates: The devel opnent strategies discussed in
iis section are based on the conditional resource estimates and the develop-
mt and production schedule found in Tables 11-1 and 11-2. The analysis
-esented in t he proposed action is based on the mean resource estimte. The
iximum and m nimum resource estimtes are analyzed in Appendices A and B
ispectively., These estimates are unrisked in ternms of the probability of
wsource di scovery. The margi nal probability of a comercial hydrocarborn
.scovery i s 22 percent.

‘2 resource estimates are based on primary production methods. Differing
ssumptions regardi ng both economic and engineering factors will affect the
;timate of recoverabl e resources. Econom ¢ factors include exploration and
welopment costs, operating expenses, price and market value for oil and
itural gas, taxes, depreciation, and royalty and production rates. Included
iong the engineering factors are reservoir thickness and area, properties of
* hydrocarbon-bearing rocks, feasibility and effectiveness of pressure
iintenance through secondary and tertiary recovery, well spacing, deviation
1 depth, climte, surficial geology and other environmental factors affecting
1e design and technol ogy of surface drilling, and devel opnent and production
>erations,

litional information «the nmethodol ogy of resource appraisal can be found
1 Geol ogical Survey Circular 860 and Ceol ogi cal Survey Open-File Report
1-1151.

B. Developnent Strategies: There are many devel opment and trans-
mutation scenarios which could be developed for the environmental analysis of
.is EIS. The selection made by MVS resul ted from di scussions within MV,
ith ot her government agencies, and wth industry. It represents a
ross-section of the different, feasible options. i n devel opi ng these
cenarios, the locations of existing infrastructure, the locations of sites
ith potential as support facilities, the area resource estimtes, and the
cenarios devel oped for the previous OCS Sales in the Bering Sea are all
vnsidered.

'''''

ince any future devel opment of oil and gas resources in the Bering Sea
ontain numerous uncertainties, the scenarios for Sale &9 were devel oped
ndependently of any past or proposed OCS sales in this area. However, if
evelopment should occur as the result of a discovery in the Sale 70 leased
racts or in the proposed Sale 92 area, the infrastructure in place or under
instruction could be used, o«shared, in developing the oil and gas resources
ssociated with this proposal (Sale 89).

hen descri bing 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 are split equally between
he subunits (Fig.II-1).

11-1
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Table II-1
Resource Comparison of the Proposal and Fach Alternative
(Condi tional - Unri sked)

Alternative 1 Alternative II1 Alternative 1V Alternative VI (1)
Resour ce Proposal Pribilof |slands  Unimak Pass Al eutian Islands **Mar gi nal
Minimum Mean Maximum Def err al Def err al Def erral Probability
(Mean Case Only)
Gl, MMB 366 1124%* 2046 1124%* 1124* 1124* 0.22
(Hydrocar bons)
Gas, BCF 3400 9200 18900 9200 9200 9200
o
i
H
o

Source: MVS, 1984.

*The resource estimates do not change between alternatives because there are no known significant unleased
prospects in the deferral areas.

**The marginal probability of success is the subjective probability that- econonically recoverable (i.e.,
mar ket abl €) accumulations of hydrocarbons do exist in at least one prospect in the area under consideration.



Table V1-2
S, wceage Lo, (S 9)
Hean Ofl Case

SAVE CAL. EXPLORATION DELINEATTON EXPLORATION/ rropuct ol PRODBUCT I AND) TRUNK NUHRER 01 PRODUCT ION
YEAR YEAN WELLS WEILS DELINEATION PLATFORMS SERVICE PIPELINE SUORE BASES o1l Cas
0§l Gas DRIVAING UNITS ANI) Vells Rigs MILES HAR  WCF
£OU LPHENT off” "Cas T o1 Gas
o1l Gas o o o
0 1905
] (11 1 1
] 01 2 1 2
3 08 2 2 1
3 09 2 1 3
5 1990 2 ? 5 ) 4 ]
h ey T TTyY T - 3 - [4 b] ) 3 2 |
7 ,92 i 1 2 1 ) 1 % 6 5 0.5
0 93 1 1 1 2 16 12 5 0.5
4 9, 1 16 1 1 00 1.0 0
0 95 i fl 2 200 1.0
i 9% B T 1060 — - % - 7
12 97 “ 94 350
1 9n 9, 442
4 99 €N, Ly2
15 2000 94 442
i6 ot 0 T ' 9, 7 RLY)
17 02 'S WY
in 0l 13 AL2
19 o 64 44,2
20 05 - 54  Lh2
21 0 0 B ' - 7 - o - L~ 4Ry T
22 (1Y) i1 L42
23 os 36 L
M 09 13 L2
"% 2010 o 29 442
6 il T 26 RRYTTT
2) 12 2 442
20 3 21 42
29 1h 0 L42
30 1 S o 142
3P iz - e — —. Ve
12 il 265
11 i 171
ih iv 100
I 2004 0
TOTALL 82 9 h 5 6 62 46 - 100 300 3. 04 1E26 9200

A dnchndes 2 0HG planes and one of ) storage and Joadlng terminal,

SOUREY o M, JOebn



The primary devel opment scenario for the northern subunit assumes that 211 oil
and gas will be piped ashore to St. George Island. Tankers could transport
all resources directly fromthe island to the market. The marine- and air-
support bases for these operations 'could be |ocated at Unalaska/Dutch Harbor,
Col d Bay, and St. George Island.

Al though present infrastructure on St. George Island is |limted, the island
was selected as the hypothetical |andfall for the pipelines in this northern
scenari o because of its proximty to the primary areas of interest.

O fshore loading would be the primary devel opnent scenario for oil in the
southern subunit. All oil would be transported directly from the offshore
facilities to nmarket via tanker.

Al gas in the southern area would be piped to a |andfall at Herendeen Bay and
then transported overland, via pipeline, to an LNG plant at Balboa Bay. The
processed gas woul d be transported directly to market by LNG tanker.

Facility locations and transportation scenarios discussed in this EIS repre-
sent assunptions that were made as a basis for identifying characteristic
activities and any resulting environnental effects. These assunptions do not
represent an MVS recommendation, preference, or endorsenent of any facilitv,
site, or devel opnent plan.

Addi tional details describing the devel opnent scenario for this lease sale can
be found in Section IV.A.l.

C. Description of the Proposal and Al ternatives:

1. Aternative | - 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 offered covers approximately 28, 208,078

hectares and contains 12,529 bl ocks. In addition, there are 96 blocks in the
area | eased for Sale 70. These bl ocks are loecated from about 6 to 436

kilometers offshore. Water depths range from approximately 30 neters to 3,200
meters.

The conditional undiscovered nmean recoverable estimate for oil and gas for
this proposal is 1124 MMB of oil and 9200 BCF of gas. The nargi nal
probability of success is 22 percent (Table II-1).

The analysis of expected effects is summarized below and describedindetail
in Section IV. This analysis is based on devel opment scenarios fornulated to
provide a set of assunptions and estinmates on the anounts, |ocations, and
timng for OCS exploration, developnent, and production operations and faeil=-
ities, both on- and offshore. The devel opment scenario used in analyzing the
proposed action is described in detail im Section IV.A.l. A summary of the
maj or assunptions (see Table II-3) follows:

-2
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Table I1-3
summary of Basic Scenari 0 Assumotions Regardi ng
ESUITTTALEU OCS-Related Activities in the
oSl. George Basin

“JPHASE SALE 89 MEAN CASE SALE 70 MEAN CASE

eility or Event Nunter—or Time- Nuner—or Time~-
Anmount Frame Amount Frame

ORATION

ploration Vel |s 12 1986- 1992

lineation VIS 55 1983-1989

0l l 9 19871992

Gas 6 1990-1993 . e

I Dillin l\/Uds & Quttings

rilling Mids- Tons 28,350

Cuttings- Tons 18,900

aie Activitv

(trackline miles) 4,313 7,491
copter Flights 120 300
1v-Boat Trips 60 150
LOPMENT

CCTION

leely Nunber of Gl Spills

00 barre reater 3 1
L 00, Barnel s T e € 208" 207+
.orce-Peak Year
forn I nstal |l ation 5 1990-1993 u 1985-1990
uction & Service
well Drilling 62 1990-1994 251 1987-1991
action o
1 wdEbls 1,124 1994-2014 1,120 1989-2010
1996-2001 1991
earlv-MMbbls 04 242
eily-Barrels 257,534 663, 014
(pipeline
£2shore 89
1shore
torm I nstallation b 1992- 1995
iction. and Serviee
11 Drilling 46 1992- 1996
ietion
t - BCF 9,200 1996- 2020 3,660 1989-2019
scr 1998-203. 5 1993
1arl
P (ygm ) 1,210, % 701, 590
G (m
Drilling muds&Cuttings
1lling Muds-~Tons 14,700
1ttings-Tons 9,800
e Activity
'rackline miles) 1,440 2,428
ter Fl1ghts 120 300
y Boat Trips
mthly Maximum 60 150
‘orce l?ml':l.n%h 1/
'veloprent Phase 25,00-3, 0002 6,000
‘Dipeline
‘fshore 260

'shore 40 ni B-21




. Table |1-3
Summary of Basi C Scenari 0 Assumptions Fegarding
Estimated UCS- Rel aled ACLI VITI €5 :n LNe
Jl. (George bBdS 1n

PHASE SALE 83 MEAN cASE SALE 70 MEAN CASE-,
Facility orEvent U Lime- Nunber—or Times
Anount Frame Anount Frame

Total Support Activit)é

for the Devel opment Phase

Hel i copter 1rip 120 240

Su,GDpI){] Boat Trips R
nthly  Maxi num 60 180

Support _Facilities-Shore

Based Facilities 136 200

Total Allocated Bectares

Gl ‘Termnal (1 40 120

Gas Terminal ( 80 80

Shor ebase 16 16

Tanker Transportation

(Pgak Production) 2/

Crude O 557 1.25

Tarminal Callrate-Day 1663 292

Number of Irips Annually 6- 4

LNG ,

Nunber of Trips Annually 60 92

Source: MIs, 1985.

*Based on Cook Inlet spill rate for spills under 1,000 barrels (265 spills per billion barrels ofproduced oil) ,
the average size of spills in this size category is .4 barrels. .

1/ Workforce numbers represent an average nonthly rate. Seasonal comscrction requirements will tend to cause
hi gher level of sumer enploynent.

2/ Figures for bothsales 89 and 70 were calulated for tankers in the ic:-150 DT cl ass.
3/ Trips should be evenly divided between the two terminajs.
&/ LNG tankers rates for both sales are estimted for vessels of the 135,0004° cl ass.

Note: Gas termnals are assuned at St. George and Balvea Bay. An Oil terminel iS assumed at St. George for
northern subunit and offshore |oading is assumed for the southern Subunit.
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°Envirommental, social, and economic effects may occur as a result of
a federal decision to permt exploration for offshore oil and gas
resour ces.

“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-
submersi bl es. Drillships are a possibility.

°all 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
| oadi ng technol ogy.

“All gas in the southern subunit would be piped to a |andfall at
Herendeen Bay and then transported overland to an LXNG plant at
Bal boa Bay.

‘ Tankers would transport oil and gas from St. George Island directly
to the market.

‘Tankers would transport oil from offshore |oading facilities directly
to the market.

“The resource estinmates will be split equally between the northern and
sout hern subunits.

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

“G | production would begin in 1994 and reach peak annual production
in 1996 (94 MB).

“During exploration, developnent, 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 devel opment of oil
and gas resources in the Bering Sea major differences do exist between the
scenari os developed for the first St. George Basin Sale (Sale 70) and those
described in this EI'S (Sale 89). The proposal for Sale 70 is based entirely
on the use of marine pipelines transporting recoverable hydrocarbons fromthe

Ceorge Basin to a landfall on the north side of the Al aska Peninsul a.
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 economcally attractive
option. A study prepared for MMS by Han~Padron Associates, "Evaluation of
Bering Sea Crude O Transportation Systens” (MMS 84-0027), concluded that the
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optimum crude oil transportation system for the Bering Sea is based on off-
shore loadingtechnol ogy. Several nenbers of the oil and gas industry have
also indicated an interest in the use of offshore loading for devel oping the
Bering Sea. An offshore |oading scenario is evaluated in the mninmm case
(Appendi x B). Gt hers still perfer marine pipelines.

Therefore, since both options are feasible and there are nunerous uncertain-
ties associated with any devel opment in the Bering Sea at this tine, the
scenario for Sale 89 includes pipelines for the devel opment of the northern
half of the planning unit and of fshore |oading of crude oil in the southern
hal f.



Iv. ENVI RONVENTAL CONSZQUENCES

A. Basi ¢ Assunptions for Effects Assessnent

1. Devel opnent Scenari 0s: The devel opnment scenario used in the
analysis of this |ease sale provides a hypothetical framework of assunptions
and estimates on the ampunts, schedules, and l|ocations for onshore and
of fshore oil and gas facilities. It represents assunptions that were made to
identify characteristic activities and any resultant effects on the environ-
ment. A summary of these assunptions can be found in Table S-3, These
assunpti ons do not repcesent a Mnerals Managenent Senmite recommendati on,
preference, or_endorsenent of anmy facility, site,  or devel opment plan.

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

Since there is a great de=al of uncertainty associated with future oil and gas
devel opment in the Bering Sea, the scenarios for Sale 89 were devel oped
i ndependent |y of the hrpothetical devel opnent discussed in the St. Ceorge
Basi n Sale 70 final EIS (DOI, 1982) and for the North Al eutian Basin (Sale 92)
EIS. However, if developnent should occur as the result of a discovery in
either of these areas, it could be possible for the infrastructure in place or
under construction to bz used for devel oping the Sale 89 |eases. See Table
IV-1 for a sunmary of hypothetical petroleumindustry activities in the St
CGeorge Basin Planning Arsa. “

Basi ¢ assunptions for ths analysis of this scenario are:

-The planning area for this proposed sale will be divided into northern
and sout hern subuni:<s. All oil and gas produced in the northern subunit
will be piped to a landfall and termnal facilities on St. George Island.

In the southern sutunit, all oil wll be devel oped using offshore |oading
technology, and gas w || be piped ashore at Herendeen Bav on the alaska
Peni nsul a. From Hzrendeen Bay, gas W || be piped overland to an LNG

plant at Bal boa Bay.

-The nean boundary between the two devel opment subunits S shown on
Figure II-1.

-The conditional undiscovered recoverable estimates for the Sale 89
Planning Area are 1.124 Bbbls of oil and 9.20 TCF of gas. Equal anounts
could be di scovered in both northern and southern subunits.

Additional information regarding the resource estimates and devel opnent
schedul es can be found in Sections II.A. and II.B.

A summary of the major assunptions and estimates can be found in Section II.C.
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HASE/ACTIVITY

XPLORATION

Explorat lon and
Dedineat fon Drilling

Support Bases

M itHing and Selsnic
Activitics

Muds and Cul @ lngs

EVELOPHENT AND

Productfon Activity
and Technolopy

Produ cilon Feiminals
and Suppos t Bases

Prodaction/Transportat fon
Seennsfo

Summa

Table TV-)

ty of Hypothetical Industry Activigles In

stile 10

the

George Basin Planning Area

Sale B9

Drilding vonld probably be carrfed out by heavy-duty semf-submeysthies during

ships are also a possibillty.

Marine Support-Dutch Uarbeoy
Alr Support-Cold Day

Exploration and dellnecationdrilling
willbegin In, 1983 and end £n1987.
A total of 55 weliscouldbe drilled.
The total estimated trackiine mlles
of selsmic data for ghis sale s

approximately 7,491 mites,

Installatfon of 11 production

pint forma 0 predicted to begin In
1905 and end 1989, From 1987 to
199), an estlmated 2510l and gas
productlon and servicewellawill he
drilied. Productionplat forms will
probahly h e steel structures. buring
the development phase, the estimated
monthly number of hellggcew fHghta
would be 120 and supply-boat trips
would be i0,

One LNG plant and oll storage and
loading terminal on the sonth coast
of the Alaska Peadnnsuin,  Abr-
support factlitles at Cold Bay.
MarEne-support facilities at Datch
flarhor.

AL ofl and gas piped to a (eiminal
on the south side of Alaska
Fenlnsuln,

Harine Support-Dut ch larbor
Afr Support-Cold Bay nod St. George

Exploratlon and delineation drilling
wiltbegin In 1986 andend In 1997.

A total of 27 wella will be drilled.
The total estimated trackline mlles

of seelsmicdatafor Sale 89 §s

appronimately 4,313 milen,

The estimated total amount of
driltfog md s 28,350 Lens and of
cuttings 1s 18,900 tons,

Installationof 5 o8l and 6 gas
praductlon platforma ta predicted t o
begin In 1990 and end In 1995, ¥rom
1990 101996, an estimated 62 011
and 46 gasiroduction and service
wells willhedrflled, large
gravivty structuresuwlth storage
cagahlllty or steel lacket platforms

mlght he selected as technology develop-

ment. Purfng the development
phase, the total estimated number of
heltcopter flights wvould be ¥20 and
supply-boat trlps would he 60.

One LNG plant and ofl storage and
loadlng termingl will be tocated at
St . Geovge Inland,  Another 1HC
plantat Raltion Oay. Alr-support
facilitles at St. Ceorge and Cold
Ony. Marine-support facflities at
Dutch Barbor, ‘.lmlled marine
faciiftices at St George,

Al 1l ofl and gns developed ko the
noathesn hadf ol the planntng wntte
s bl b piped 1o fact | L les on St

the open water season, Drill
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Tabte | V-1 (Conttnned)

Hyp - tica-  dust ctiv s In - St. =rge

« 3Pl WA

PHASE/ACTIVITY

DEVELOPHENT AND
FRODUCTTON (cont , )

Product fon /Transportation
Scenarto (cont )

Product 1011—011!/

¥

Yraometlon-Gags

Most Likely tumber of 0f1 Spilis

8¢-4

Huds and Cuttiogs

Tanker Tinnspovintion
Ciude 011

NG

Sale 70

Sale 09

Production starts In 1909 and
continues unt il 2010. Penk
production occurs In 1993, Total
production isestimated to be 1,120
miltlion barrels,

Productjon starts in 1989 and
continues k132019, Peak
productfon occurs 101993, Total
production Is estimated tobe 3,660
bitlion cubic feer,

Crude oll {s expected to be carvied to s transshipment
900150,000 deadwclight-ton, ice-breaking tankers. The
refinerfes outside Alaska.

buring peak production, the number
of tanker trips s estimated Lo be
16 per year.

Ceorge Istand. All ofl in southern
half-of plamming unit would he
developedusing offshore loading
technoYogy. AVl gas developed In
the south would be piped to a
terminal at Balboa Bay,

Production starts In 1994 and
continues until 2014. Peak
productfonts from 1996 to 2001..
Total production s estimated to he
1,124 wl¥lion barrels.

Productfon starts fm 1996 aand

cont fnues unt il 2020. Peak
production occurs between 1998 and
2015. Totalproductionis estimated
to be 9,200 bitlion cubfc feet.

k} M

Dritiing mud sotids are estimated
be 16,700 Lens. Drill cuttings
counld reach 9,800 tons.

to

terminalon the south side of tlmAléutlnnl’enlnsnlaby
oll would he carried from the transshipment terminalte

the number

Durling peak production
‘nated to be

of tanker trips Isest
292 per year.

ING Is expected to he carried to markets outsfide Alaska 10 fce-breaklng tankers capable of carrying 135,000

meters of LNG,

Muring peak production, the number
of Lanker trips |s estimated to be
60 per year,

furing peak production, the mmber
of tanker trips 1s estimated to be
97 per year.

Source:

i

estimates for the amounis of ol and gas in the entire basin,

MMS, Ataska OCS Region, 1YRS.

The mean-case vesource esiimates fov Sales 89 and 70 occur at different percentiles, thus they should not be added to obtaln statistically valld
However, Lhe difference betveen the mean percentlles 1s small enough so that the number

of untis for ecach of the activiifes shoun (o the table can be added (o obtale n veasonable estimate of such scenarlo elements as the nunber of platform:

foustalted and wells defbiled o

amovnt of

nive faid.



a. TFxvloration Infrastructure Estimates: [Dyring the explora-
torv phase, Col d Bay, Unzlaska/Dutch Harbor, and St. George |sland coul d serve
as the support facilities for activities related to this | ease sale.

Cold Bay could be the primary air-support base. Exis:zing facilities are very
good--the airport has two paved runways (10,415 ané 5,126 ft long) and is
equi pped with navigational aids, |ighting svstem, and adequate space for
transit aircraft. In addition, Cold Bay i s reasomablv close to nost of the
sale area. Personnel and equipnent 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.

Limited air-support operations could be conducted et of St. George Island
during this phase. However, existing facilities woulé have to be expanded to
handle the increased traffic. The present airstzip would have to be
| engt hened. 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 |east
three chartered flights per nonth woul d be needed =o rotate drilling and
support crews from St. George Island to the nainland r.s.

Marine support out of St. George Island could be extremely limted. At t h e
present time, adequate harbor facilities do not exist. If industry decided to

build marine facilities on the island, they would have to be capable of
supporting two to four support boats or tugs at a tinme.

Exploratory drilling would probably be carried out either by drillships Or by
semisubmersibles and would be conducted during ice-free periods.

h.  Develooment and Producti on Infrastructure EStinates: Wth
the discovery of récoverabl € amounts Of OIl and gas resources, (he support
facilities used during the exploration phase would te expanded. The siting
and construction of onshore production facilities coulé be initiated.

The primary scenario for the northern subunit would be is centered around the
use of two trunk pipelines (100 mi each) to transport oil and gas from six

of fshore platforms (3 o0il/3gas)to a liquefactior, Storage, and tanker-
| oading termnal on St. George Island.

The crude-oil termnal would require 35 to 40hectares of |land and woul d be
sel f-cont ai ned. It would include living quarter, sswage treatment, power
plant, and ballast-water-treatment facilities, and onshore storage for up to

10 davs of crude production (based on projected preduction rates in Table
1I-2.) The termnal should have the ability to hanéle a maxi num production
rate of 258 Mbbls of oil daily.

Ol fromthe St. CGeorge termnal would be transferred fromthe onshore facil-
ities to tankers via an offshore single-point nooring system  Tanker loading
woul d occur every 5 to 7 days. Tanker size is estimazaed at 120,000 DWT. Al1l
oi | woul d be shipped directlv to the market.
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The liquefaction plant on St. GCeorge Island would require approximtely 80
hectares of land and would be self supporting. The naxinmum 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 woul d be needed at St. George Island for workboats support-
ing the term nal operations. However, major marine support for the field
would probably continue to operate out of Unalaska/Dutch Harbor. Bul k
drilling materials 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 platfornms. These would be designed as necessary to
reduce ice loads. However, mnarine facilities would be needed at St. George
| sl and for workboats/tugs supporting the term nal operations. Dock space
woul d be necessary for two to four vessels.

In the southern subunit, all oil would be devel oped using offshore |oading
technology. Gas would be piped to a landfall at a hypothetical I|ocation such
as Herendeen Bay and then piped overland to an LNG plant at Balboa Bay. At
| east one punp station will be needed at Herendeen Bay. A 160-mile gas
pi peline would be necessary to transport gas from the production platforns to
the Bal boa Bay ING Plant. The Bristol Bay Cooperative Managenment Plan (1984),
Bristol Bay Plan for State Lands (State of Alaska, 1984) and Al aska Peninsul a
NWR Plan (USDOI , FWS 1984), identified a preferred transpeninsula
transportation corridor from Herendeen Bay to Bal boa Bay and recomended that
it be devel oped for industrial and private use. The route would extend from
Port Moller through Portage Valley to Bal boa Bay. Depending on the portsite
selected, the route could range from55 to 69 kiloneters long. Port Moller
and Herendeen Bays are shallow, with extensive mudflats and water depths
averaging | ess than 4 neters; water depths in channels can exceed 18 neters.
Tine pipeline is assumed to be buried for 8 to 13 kiloneters in the port
Moller/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=-~é&4
kiloneters wide and 6.4 kiloneters long--is considered 2 good anchorage for
large vessels. A pipeline and construction-access road would probably
require a 100-foot right-of-way (BBCMP, 1984) . Pi pel i ne devel opnent and
mai nt enance woul d 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 conpleted
in 1994

Two oil and three gas platforns are projected for the southern devel opment
strategy. Ol platforms could be large-gravity structures with storage
capability or a steel-jacket platformwith separate storage facilities. Gs
platforms coul d be steel-jacket structures.

Cold Bay would be the primary air-support base for the southern subunit.
Personnel and a linmited amount of equipnent could be transferred between this
support base and the platforms by large |ong-range helicopters. In addition,
all workers assigned to Bal boa Bay, onshore pipeline maintenance, and the punp
station at Herendeen Bay woul d. pass through Cold Bay.
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Limted air-support facilities would be needed at Bal boa Bay to handl e
personnel and cargo flights from Cold Bay.

Marine support for the southern devel opnent woul d occur out of Unalaska/Dutch
Harbor. Since five platforns would be serviced ou: of this port limted
expansion of existing facilities mght be necessary.

Marine support facilities also would be needed to support che LNG terminal at
Bal boa Bay.

c. Development Tinetable: The explorztory period could begin
in 1986 and end in 1993. A total of 12 exploratory wells and 15 delineation

(9 oil/6 gas) wells are projected to be drilled during that period (Table
I1-2).

The devel opnent period is projected to begin in 1990 with the construction of
one offshore oil platformand the drilling of four wells. Al oil platforns
could be in place by 1994. Construction of six gas clatforms could start in
1992 and be conpleted by 1995. Between 1990 and 195¢ a total of 108 produc-

tion and service wells (62 oil/46 gas) woul d be drillez in the entire planning
unit.

Pipeline construction is expected to start in 1993 exd be comt))l eted by 1996.
The trunk lines in the northern subunit are each projszted to be 100 miles in
length. The gas line in the southern subunit coule be 160 niles in length
of fshore and 40 Uiles long overland.

Q| production is expected to begin in 1994, Peak production could occur
between 1996 and 2001 with a yearly rate of 94 MMp:ls. All oil production
probably woul d cease during 2014.

Gas production is expected to begin in 1996 and eré sometime during 2020.
Bet ween 1998 and 2015, the yearly production rate will =e 442 BCF.

d. Estimated Production Effluents: Esti mated anounts of
production effluents include the discharge of an estimated 11.24 to 1,011.6
MMbbls of produced waters and an average of 60,500 gallons/day of treated
sanitary and donmestic wastes from platforns. Drilling nud solids are esti-
mated to be 28,350 tons. Drill cuttings could rezch 18,900 tons. Yearly

estimates, as related to the production schedule (Table 11-2), can be found in
Table |V-2.

e. Popul ation Projections: The scezzric for the St. George
Basin (Sale 89) identifies the communities of Uzalaska, Cold Bay, and
St. CGeorge as potential hosts for petroleumindustry personnel and operations.
Due to nodel limtations, it was possible only to make popul ation projections
for Unalaska and Cold Bay using the Rural Al aska Model (RAM of the Institute
of Social and Econonmic Research, University of Alaska (Nebesky and Knapp,
1984) . Potential |evels of enployment and popul ati on growth were projected
for these communities through the year 2010, representing a 30-year forecast
period, for potential devel opment under |ease-sale cenditions and W thout che
| ease sal e. St. CGeorge was too small in population size to use the RAM
forecasting model, but other neans were used and a discussion is included on
the potential levels of population with, and in the absence of, the |ease
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Produced Waters Exploration- and Delineation-

Platform-Derived Domestic

Sedi ments Dis-

Year (MMbb1s) Derived Solids and Sanitary Wastes turbed hy Pipe- 3
Cuttings (t) Muds (t) (gal . /day) | ayi ng Activ. (yd™)

1985

1986 700 1,05(-)

1987 2,100 3,150

1988 2,800 4,200

1989 2,100 3,150

1990 3, 500 5,250 5,500

1991 4,200 6,300 16,500

1992 2,800 4, 2(M) 33,000 385, 000- 923, 000

1993 700 1,050 49,500 385, 000- 923, 000

1994 55,000 385, 000- 923, 000

1995 .280-25.2 60,500 385, 000- 923, 000

1996 .940-84.6 60,500

1997 .940-84.6 60,500

1998 .940-84.6 60,500

1999 .940-84.6 60,500

2000 .940-84.6 60,500

2001 .940-84.6 .- 60,500

2002 .830-74.7 60 500

2003 . 730-65.7 60,500

2004 . 640-57. 6 60,500

2005 .540-4B.6 60,500 -

2006 .480-43. 2 60,500

2007 .410-26. 1 60,500

2008 . 360-32. 4 60,500

2009 .330-29.7 60,500

2010 .290-26. 1 60,500

2011 .260-23. 4 60,500

2012 .240-21.6 60,500

2013 .210-18.9 60,500

2014 33,000

2015 33, (X-N-|

Total s 11.24-1,011.6 18,900 28,350 60,500* 1.54-3.69 Mi I I i on

*Dailv average for 11 platforns
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sal e. This discussion presents the popul ation projections resulting from
model i ng and other means as conditions for considering a variety of potential
social systems effects.

Base- Case Projections (Excluding the Lease Sale):

Base-case projections for Unalaska and Cold Bay (see Appendix |) do not
include activities associated with the sale under consideration. However, the
base case does include assunptions about activities in the St, George Basin
(Sal e 70) and Navarin Basin (Sale 83) areas, which are reflected in the
category of "project encl ave population™ for the base case. The other active
category of enclave population, ‘'nonproject enclave population,"” is found
largely in Unalaska and is conprised principally of personnel of the seafood-
processing industry.

Under conditions of base-case projections, Unalaska experiences little nove-
ment in population growh over the first 8 to 10 years of the projection.
This is followed by nodest popul ation increases, until a leveling trend
appears near the turn of the century. During peak periods of OCS-rel ated
popul ation presence (1987 and 1997), such enclave-type popul ation accounts for
not nore than 7 to 11 percent of the total population of Unalaska.
OCS-rel ated population in Cold Bay accounts for a larger proportion of total
popul ation during peak periods (1987 and 1998) than in Unalaska, because of
Col d Bay's smaller population base. On the whole., however, the resident
popul ation of Cold Bay in the base case declines to a |ow of around 150 in
1995 and then increases to, but does not substantially exceed, the 200 |evel.

In the absence of a RaM projection for St. Ceorge, a recent projection is used
that was prepared for an economc strategies plan for the community, as shown
in Appendix |, Table 3. This approximte 10-year projection is fairly opti-
mstic in assumng that jobs can be created for existing as well as returning
Aleut residents on the island. Sone 25 forner residents, each having one
dependent, as well as 10 retired persons are anticipated to return for enploy-
ment over the next decade. Between 1984 and 1995, St. Ceorge is expected to
increase in resident population from215 to 271 persons. Part-tinme residents
are expected to vary, with construction projects making the |argest contribu-
tion.

Projections Including the Lease Sale:

The popul ation projections associated with the lease sale for Unalaska and
Col d Bay (see Appendix 1) include the resident population and three categories
(nonproject, project, and mlitary) of enclave popul ation. In the case of
each community, |ease sale (project) enclave population is introduced in 1984
and termnated in 1999. The peak period of enclave popul ation 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 19%4. The net differences between
the »ase and effects cases for resident ard enclave popul ati ons in Unalaska
and Cold Bay are shown in Tables I1V-3 and IV-4. According to these data, the
net effect of the proposed |ease 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 from2 to 42 percent. The | ease sale-
associ ated enclave population in Unalaska would conprise not nore than 5
percent of total enclave population. This would be expected to take place

V-5
B-33



Table V-3
Rural Al aska Model Projections
St. Ceorge Basin Lease Sale (Sale 89)
Unalaska

Resi dent Popul ati on

Base Lease Sale Added By Per cent Per cent age
Year Case Case Lease Sal e of Change of Total
1985 756 756 0 0 0
1990 974 999 25 2.6 2.5
1995 1,427 1,698 271 19.0 16.0
2000 2,235 2,676 441 19.7 16.5
2005 2,224 2,628 404 18.2 15.4
2010 2,220 2,560 340 15.3 13.3

Encl ave Popul ation

Base Lease Sal e Added By Percent Percentage
Year Case Case Lease Sal e of Change of Total
1985 322 322 0 0 0
1990 705 745 40 5.7 5.4
1995 1,555 1,622 67 4.3 4.1
2000 1,776 1,776 0 0 0
2005 1,776 1,776 0 0 0
2010 1,776 1,776 0 0 0

Al aska Native Population as Proportion
of Total Resident Popul ation

Base Lease Sal e
Year Case Case Di fference
1985 30.2 30.2 0
1990 26.2 25.5 0.7
1995 19.7 16.5 3.2
2000 13.9 11.6 2.3
2005 15.3 13.0 2.3
2010 16.9 14,7 2.2

Source:  Nebesky and Knapp, 1984.
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Table V-4
Rural Al aska Model Projections

St. George Basin Lease Szle (Sale 89)
Col d Bay

Resi dent Popul ation

Base Lease Sale Added By Per cent Per cent age
Year Case Case Lease Sale O _Change of Total
1985 186 186 0 0 fl
1960 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 209 445 236 112.9 53.0

Encl ave Pooulatien

Base Lease Sale Added Rv Per cent Per cent age
Year Case Case Lease Sale Of Change of Total
1985 76 76 0 0 0
1990 10 49 39 390.0 ?9.6
1995 10 54 44 440.0 81.5
2000 0 0 0 0 0
2005 0 0 0 rl 0
2010 0 0 0 0 n

Source:  Nebesky and Knapp, 1984,
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only around 1990. Project-associated enclave popul ation would constitute a
hi gh proportion of total enclave population in Cold Bay in 1990 and 1995, but
this anount of popul ation would not be as numerically dramatic. The propor-
tion of totairesident population attributed to Alaska Natives would decline
marginally in Unalaska (3% or less) as a result of the proposed sale.

I n the absence of a RAM projection for St. George, the potential population
effects fromthe |ease sale can be derived fromthe estimtes of direct
enpl oynent associated with the sale, since the majority of enployees of
nonl ocal origin are assuned to be situated on-site, generally wthout depen-
dents. As shown in Appendix |, Table 6, a period of peak enploynment is
initiated by the | ease sale beginning in 1986 with 63 enployees. A subsequent
peak of 736 enployees occurs in 1995 wth long-term enploynent also starting
in 1995, From 256 to 300 enpl oyees are associated with | ease sale activities
on St. George Island over the long-termlife of the project.

2. Ol Spill Risk Analvsis:

a. Estimated Quantity of Resource: Considerable uncertainty
exists in estimating the volune of oil that may be discovered and produced as
a result of an OCS | ease sale. The oil resource levels used in this EIS for
the oi | spill-risk calculations correspond to nean-case estimates. There is,
however, an inportant qualification in the way that resource levels are used
inthis EIS. The resource estinmates used in predicting the nunber 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
assunption that the resource wiil be discovered and produced. Qoviously, if
hydrocarbons are not discovered, there would be no risk of a major spill. The
projected nunber of spills and, accordingly, the results of the oil spill-risk
analysis, reflect the expected oil spill risks based on a nean resource level
of 1.124 Bbbls of oil for the St. George Basin (Sale 89).

b. Probability of G| Spills Occurring; The probability of
oil spill occurrence, as used in the oil-spill-risk analysis, is based on the
assunption that future spill frequencies can be based on past OCS experience.
This analysis assunes that spills occur independently of each other and that
the spill rate is dependent on the volune of oil produced or transported.
This last assunption--spill rate is a function of the volume of oil handl ed--
m ght be nodified on the basis of size, extent, frequency, or duration of the
handl i ng. In the case of tanker transport, for exanple, the nunber of port
calls and the nunber of tanker years have been considered (Stewart, 1976,
Stewart and Kennedy, 1978). This analysis uses volume of oil handl ed, because
ot her bases for estimtes of spill frequency are necessarily derived fromthis
quantity.

Spill Size: This anal ysis exam nes spills in two Size ranges: 100,000
barrels or greater (being representative of a worst-case spill) and 1,000
barrels or greater (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 wth catastrophes such
as large bl owouts or shipw ecks. Spills in the snaller 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
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TAELE 11 EMPLOVMENT FACTORS, BY TASK, PER INIT OF WORK (PROPDSED OCS SALE IN THE ST. BECRGE BRSIN)

imn @

UNIT | - DRILLING AN EXPLORATION OR DELINEATION WELL

Task!  Drilling Crew Activities 3s
Task 1-1 Helicopter Support for Drilling s
Task §-B  Supply/Bnchor Boats for Drilling Support 12
Task 1€ Longshoring Support for Drilling

Task 1-0 Other Onshore Work in Support of Drilling 6

INIT 2 ~ CONSTRUCTING AN EXPLORATION whit BASE

Taak & A1l Shore Base Construction Activities 67

INIT 3- OPERATING AN EXPLDRATION SHORE BASE (1 YEAR)

Task 3 Operating an Explorat ion Base for 1 Year 2s
{excluding Tasks i-n to 1-D

INIT 4 - DONDLCTING R GEOLDBICAL-GEOPHYSICAL SURVEY

Task & Pf Work by Survey 8 Seat Crews 15

INIY 5- OINSTRUCTING AN EXPLORATION JSLAND

Task 5  Al}istand Construction Activities 215

INIT 6- INSTALLIME R PRODICTION PLATFORN & EQUIR)

Task6 ALl Work by Platforwinstaliation Crews 158
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TASK
INITS OF HORK BY TYPE, CREM
AND TASHS RELATED YD EACH TYPE OF INIT SIIE

INIT 1- DRILLING AN EXPLORATION OR DELINEATION WELL
Task§  Drilling Crew Activities B
Task Hl Helicopter Support for Brilling 5

Task 1-S Supply/Anchor Boats for Dril ling Support 12
Task 1€ Longshoring Support for Drilling 2

Task 1-0 Other Onshore Work in Support of Drilling 6

INIT 2- CONSTRICTING AN EXPLORATION SHORE BASE

Task 2 Al Ghora Base Construction Activities 67

INIT 3- OPERATING AN EXPLORATION SHORE BASE {1 YEAR)

Task 3 Operat ing an Explorat ion Base for I Year 29
(excluding Tasks 1-fi to 1-D)

IHIT 4- CONMICTING A GEOLOBICAL-BEOPHYSICAL SURVEY

Task4  AllMork by Survey 8 SOat Lrews 1s

UNIV 5 - CONSTRUCTING AN EXPLORRTION ISLAND

Taak3 A1l Island Construction Activities 215

UNIT 6- INSTALLING A PRODUCTION PLATFORM (8 EDUIP)

Task 6  All Work by Platform Installation Crews 150
Taak 6-R Helicopter Support-platform Installation 5
Task 6-S Tugbeat Support for Platform Installation 19
Taak 6-C Supply/fnchor Soat Support-Platform Inst. 13
Taak 6-0 Longshoring for Plat fora Installat ion 2s
Task 6-? Other Onshore Support for Plat form Inst. 25

Printed at 1:88 p.s. on April 5, 1985 by J. Sullivan

[ | J ]

13 th {s) {6 ) (B)

MBBER (F  TOTAL  DURMTION  TOTAL
ALRCRAFT TRSK I3 W-HONTHS

SUIFT ROTATION O R BOATS WORMFURCE TASK PER TASK

FACTOR FACTOR  PERUNIT  PER UNIT (MONTHS)  PER LNIT
e 2.8 149 2.2 30s
1 2.8 1.9 19 2.2 22
i 1.5 2.8 36 2.2 79
1 15 3 2.2 7
1 1.5 9 2.2 2s
1 .0 - 133 12.0 1608
] 2.0 4a 40 169
t 2.8 Lo 2% .8 159
2 2.0 06s 3.0 2sss
2 2.0 6ss 8.0 45244
1 2.0 1.9 19 8.8 [1]
| 1.5 4@ 6s [.0 60
| 1.3 3.9 5 8.9 46s
1 1.5 - 3 8.9 248
| 1.9 3 8.9 359

{9 (10) (1)

PROBABLE  PERDENT  PERCENT
STARTING OF LDV OF Ot~
MONTH SKILLED  OF-STATE

OF TASK JOSS COMMUTERS
N 0 19.0
AN ] 7.5
JN « O §he
JIN 10 3.0
I ) 19.0
BN 1s2 79.0
L] 120 7. e
JIN [ ] 79.9
11 100 70.8
JuN 0 89.5
JIN 0 4.9
Jut 0 58.0
JIN ] 5s.0
JN 100 35.0
JIN 9 89.5
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(12)
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TASK
UNITS OF WORK BY TYPE, CREW SHIFT ROTATION
AND TASKS RELATED TO EACH TYPE OF INIT SI1E FACTOR FACTOR

INIT 13- CONSTRICTING AN ONSHORE PUMP STATION

Task 13 A1l Related Activities 100 1 2.9

UNIT 14 - CONSTRUCTENG A PRODUCTION ISLAND

Task 14 All Related Activities 225 2 2.0

UNIT s - OPERATING A PRODUCTION PLATFORM (1 YEAR)

Task 15 A1l Mork of Plat fors Dperat fons Crews 45 2 2.4

Task 15-A Hal icopter Support-Plat form Operat lons 5 1 2.0

Task §5-B Supply/Rnchor Boats—Platfora Operat ions 12 i 1.5

Task IS-C Longshoring for Platfors Operat ions 6 ] 1.5

Task |S-O Other Onshore Hork for Plat fore Operatns [ 1 1.s
UNIT 16- PERFORMING It WAJOR PLATFORM MAINTENANCE

Task 16 AllWork of Plat fora Maintenince Crews 10 1 2.0
UNIT 17- PERFORMING A PRODUCTION ISLAND MAINTENANCE

Task 17 P11 Work of Isiand Maintenance Crows 28 2 2.9
UNIT 18 - HELL WORHDVERS FOR | OIL PLATFDRM

Task 18 Al 1 #Hork of Workover Crews 10 1 2.0

Drinbast ab 1400 w nm Newndf BHOAE 1... 0 D ¥iiuam

()

MMBER OF
RIRCRAFT

(6}

TorAL
TRSK

m

DURATION
o

O S BOATS WORKFORCE TASK

PER UNIT

1.9
1.0

e

25

PER UNIT (MINTHS)

12.0
12.9
12.9
12.0
12.0

LN

3.9

6.0

8

ToTAL
MAN-HONTHS
PER TRASK
PER (NIT

2700

o168
128
216
108

36

336

m m m m m
TABLE 1: EMPLOYMENT FACTORS, BY TASK, PER MIT OF WORK (PROPOSED OCS SALE IN THE ST, GEORGE BASIN)

9 (10) i QY
PROBABLE ~ PERCENT PERCENT ROTATION
STARTINS  OF LIW OF OuT- PATTERN:

MONTH SKILLED  OF-STATE DAYS ON/
OF TRSK JOBS COMMUTERS  DAYS OFF
N 88 .S 15/15
L] 2] 41.5 15/15

VARIES 18 5.9 15/15
° ) .8 15/15

L] 23. 9 15/15

180 2s. 8 15/15

¢ 25.4 15/15

JN ’ .0 15/15

L1 108 2.8 15715

TN ] 29.0 15/15
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TABLE 23 MUMBER OF UNITS PER YEAR By Ty PE, AND RESULTING TOTRL EMPLOYMENT BY TASK (DUE YO PROPOSED SALE IN THE ST, GEORGE BASIN

1905 1926

INIT 1 - ND. OF EXPLORATION & DELINEATION WELLS DRILLED @1

T0TAL RESULTING EHPLOYMENT, BY TRW (IN HAN-MONTIS) -

Task §  Drilling Crew ActTivitles e 38

Task 1-0 Heliopter Swpport [ OF  Drilling y 2

Task 1-B Supply/Pnchoe Boats for Drilling Support [ 79

Task 1-C Longshoring Support For Dril ling [ ] 7

Task 1-0 Other Onshore kbrk in Support of Drilling e 28
WNIT 2- NO. OF EXPLORATION SHORE BRSES CONSTRUCTED L3 a. 3
TOTAL RESULTING EMPLOYMENT, BY TASK  tINWHONTN211

Task 2 AllShoreBase Construction Retivities -l
INIT 3- NO. (F EXPLORATION SHORE BASES OPERATING e 1,0

TOTAL RESULTING EMPLOYMENT, BY TRSK {IN MAN-MONTHS) 2
Task 3 Al1Base Operat ions (Xept Tasks §-A to i-D) [ 169

INIT & - NO, OF GEDPHYSICAL-GEOLDG. SURVEYS CONDUCTED [ H
TOTAL RESULTING EMPLOYMENT, BY TASK {IN MAN-MONTHS) 3

Task 4 All¥ork by Survey & Boat Crews 9 158
UNIT 5- NO. OF EXPLORATION 1SLANDS CONSTRUCTED s LW

TOTAL RESULTING EMPLOYMENT, BY TASK (IN MAN-MONTHS) ¢
Task 5  All Island Construction Pctivities [} [}

INIT 6- NO. OF PRODICTION PLATFORMS (R £0) INSTRLLED  0.000 0.080

TOTAL RESULTING EMPLOYMENT, BY TASK (IN MAN-MONTHS) :
Task 6  AllMork by Platform Installation Crews
Task 6-f Helicopter Support - Platfors Installation
Task 6-B Tugboat Support for Platfors Installation
Taak 6-C Suppl y/fnchor Boat Support-Plat fom Inst.
Task 6-O Longshoring for Platfors Installation
Taak 6-E DtherOnshore SupPork for Plat form Inst.

1987

924
66
23s
F)
39

[X.)

0.8

- e e o ®e

1988

123

n

1.8

159

1909

924
66
230
59

1.8

16a

1%

1998

1548
e
3%

160

158

(N ]

1991

168

0.0

1992 1993
4 1
1232
88 22
317 i)
o 7
19 22
[ X I X ]
3 ]
1.8 Low
1613 168
1 i
15 150
Lw a®
L] [
3.000 3.00
14400 14400
L1 o
120 169
1404 1404
720 120
909 k]

19% 1995
[ e

L] L}

L] ]

[ LJ

L] )

L) [

8 8
.00 0L
8 .

L L}

8 §
0, a0
¢ 8
.68 1.80
B 4s00
8 68
2] 69
460 468
240 248
300 309

19%

(8]

1997

9.20

1998

1999

8.08

a01e
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TRBLE 2: NUMBER OF UNITS PER VYEAR BY TYPE, AND RESULTING TOTAL EMPLOYMENT BY TASK (W€ TO PROPOSED BALE IN THE 97 . GEORGE BASIN

1985 1986 1927 1988 1969  19R 199§ 1992 1993 1994 1995 1296 1997 1992 1999  20@d 2005 2219

NIT 7- W.CFIFFWR‘::LDADINSPLRTFDMSINSTMED 0.080 @030 €.82¢ @.000 0.000 0Q.000 0.020 0.000 1.250 1.259 0.000 0.000

TOTAL RESLLTINS EMPLOYMENT, BY TRSK (1N MAN-MONTHS) ¢

Task7  A¥lWork by Platform Installation Crews ) [) L} [ () [} ] L 508 500 [ [ [ L] ) 8 8 [}
Task 7-A Helicopter Support - Platform Installation [] ] (] [ ] ] 0 e L ] K| kil ] (] (] () [ ] ] (] L]
Task 7-B Tugboat Support for Plat forw Installation ] (] ] ] L] (] 0 ¢ » 3 [ [ ) [ [ s L] [
Task 7-C Suppl y/fnchor 20at Support-Pi at form Inst. [ [ [ [ L) [ 8 L} 75 ] 0 [} L L] L L] ] [}
Task 7-D Longshoring for Platform Instal lation 0 L] " ) L ’ ’ ’ k] 39 L} L] ’ 8 8 ¢ ] L
Task 7-2 Dther Onshore Support for Plat fom Inst. ) 8 8 [ [ [ [ L] 50 50 L} [} [ L} L} L} ) [
UNIT8 - NO.OF PRUOIJHION SHORE BASES CONSTRUCTED 008 000 000 000 R 0 0.0 M LM 1.00 0N O ﬂ 600 08 M 00 0.8 8.8
TOTAL RESULTING EMPLOYNENT, BY TRSK | IN MAN-MONTHG) s
Task8 A1l Shore Base Construction Activities 8 () [} [ [ [ [} ¢ 430D ABOR [} [} [} L} [ L} () [}
UNIT 9- NO. DF PRODUCTION DR SERVICE WELLS DRILLED ] [ ] ] ] L} 12 3 2a 22 8 4 [ ] ) [ [ [ ]
TOTAL RESULTING EMPLOYMENT, BY TRSK (IN MAN-MONTHS) 3
Task9  AllKork of the Drilling Crews [ [ e [ ] ] AT £PAR SGA1  5R2R  AIGT 1A 747 [ ] 0 L] [ ] 8 (]
U.d UNIT 10 - OFFSHORE OIL PIPE (1grg IF WILES LAVED) LM LN s8¢ 0 M 4R R 0% 0N 073 28 222 080 LN LN LW 0w 8w
~
w
TOTAL RESULTING EMPLOYMENT, BY TASK (1N MAN-WONTHS) |
Task113  RllWork of the LayingBarge Crews ¢ (] [] ] ’ [ e § 1560 1564  AM70 MM ] L] 9 [ L) []
Task 18-A Helicopter Support for Pipe Laying [} [] (] (] [ ] [] [] L] ki| 31 a 23 [} [} [} [} [} [}
Task 19-B Tughoat Supped for Pipe Laying [} [] [} § [] [] [} ’ 94 94 258 252 [} [} [} L] [) [}
Task 19-C Supply/Bnthar Boats for Pips Laying [ ) ) [] [] [} ® ] 183 183 429 AB8 [ ] ? L} [} 9 L}
Task 1@-0 Longshoring Support for Pipe Laying [} ) [} [ [] [} L] 9 ] 9% 252 252 ? ) L} [ a [
Task 18-E Other Dnshore Support for Pips Laying ] [] [] (] ] [ ¢ [ 164 164 A 432 (] [] ] [] [ ] (]
INIT 11- ONSHORE OIL PIPE (100°S OF ITILES LAYED} 0.000 0.900 €.000 0.000 0.000 0.000 0000 O0.000 0,000 0.008 0.000 0.408
TOTAL RESULTING EMPLOYMENT, BY TASK (IN MAN-MONTHS);
Task il RIlPipeline Laying & Related Activities [} (] (] (] [] [} (] [} [} [} 8 167 [} L} L} L} ) L}
UNIT 12 - NO, OF MARINE OIL TERMINALS CONSTRUCTED 0,00 080 0 A 0@ e 0 08 3822 I.W 20 2.0 0N
TOTAL RESULTING EMPLOYMENT, BY TRSK (IN MAN-MONTHS) :
Task 12 AllRelated Activities (] [ L 8 8 0 () [} e T2W 1M 1MH () L} L} L} L}

UNIT 13- NO. ONSHORE PR STATIONS CONSTRICTD(GASIDIL) €.00 9,00 6,82 0.20 &8 0 068 200 W w 1w

TOTAL RESULTING EMPLOYMENT, BY TRSK (IN MAN-MONTHS) ¢ .
Task i3 Al 1 Related Activities [ [ [ L] 8 ¢ ] 8 [ ] o 168 8 L] [ 8 L]



TABLE 2: NUMBER Of LNITS PER YEAR BY TYPE, AND RESULTING TOTAL EMPLOYMENT BY TASK

UNIT 14 - NO. OF PRODICTION ISLANDS CONSTRUCTED

TOTAL RESULT ING EMPLOYMENT, BY TRSK (IN MAN-MONTHS) ¢
Task 14 A1 Related Retivities

UNIT 15- NO. OF PRODUCTION PLATFORMS OPERATING

TOTAL RESULTING EMPLDYMENT, BYo THSH (IN MAN-MDNTHS) 3
Taak 15 A1} Hork of Platform Operat ions Crews
Task 15-A Helicopter Support-Platforw fperat ions
Task 15-B Suppl y/Anchor Boat s-Plat fors Operat ions
Task 15-C Longshoring for Platform Operations
Task $5-D Dther Onshore Work for Plat form Dperat 1ons

UNIT16 -ML PLATFORN MAINTENANCES PERFORMED (RNNLAL)

TOTAL RESULTING EMPLOYMENT, BY TASK (IN MAN-MONTHS) 3
Task 16 All Hork of Platforw Maintenance Orews

o UNIT 17- NO. OF PRODUCTION ISLAND MAINTENANCES
]

=~
£ TOTAL RESULTING EMPLOYMENT, ST TASK (IN MAN-MONTHS) &
Task 17 Al Nork of Island Haintenance Crews

ONIT 1B - NG. DIL PLATFORMS HAVING WELLS WORKED OVER

TOTAL RESILTING EMPLOVMENT, BY TAGK { IN MON-MONTHS) ¢
Task18 1111 ok of orkover Cros

UNIT 19 - NO. OF PREGICTION SHORE BRSES OPERATING

TOYAL RESULVING EMPLOYMENT, BY TRSK ¢ IN MAN-MONTHS) :
Task 19 Ail Saaa Operat ions {exciuding tasks
related to Units G,7, 10 § 15

INIT 2S - N OF WARINE OIL TERMINALS (PERATED

TOTAL RESIR.TING EMPLOYMENT, BY TASK (IN MAN-MONTHS) 3
Task2@  All Terminal Operat fons Activities

HEADMIARTERS EMPLOYMENT (Annual Overages)

TOTAL EMPLOYMENT FOR ALL TASKS (Annual Averages)

1985

(N ]

em

0.0

.%

c.®

67

1986

X

in

1987

0.0

L

145

1988

9. W

(N

LA

14

1ss

1989

0.0

=% N X N J

LM

(8]

e.00

155

199

Le

(8]

24

789

1991

LA

L8

.9

36

1452

1992

0%

2165

1993

0.0

2673

(NE " TPy S N CTHETSE, BRORE BHSIND

199%

2136

1593

500

16800
cee
L1
S48
188

%93

19%

5.0

1egee
662
1068
540
182

L%

162s

66

3424

1997

.80
23768
2316

1188
3%

5246

66

1990

11.09

23766

1329

2376

118
3%

3.00

.25

3.0

30s2

1999

1.25

15s2

3.08

s

23760
1329
2376
1183

396

11.20

1.8

3%

31ds

21609

2162
1080

11,29

1.2s

o010

17280

264
288

1.9

1.29

1509

3.0

L)

2462
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TRUE

TOW. ONSHORE JOBS IN OR MNEAR THIS COMMUNITY (Including
Jobs Held by Transient Horkers Who Rotate to Permanent
Residences in Other Communit ies}

SHORT-TERY JOBS
Skilled . ..o
unskilled

LONG-TERM JOBS
Skitled ... ... ...l
Unskilled . .. ..o

10TRL JOOS OFFSHORE FROM THISCOMINITY ... .. ... ... ..

SHORT-TERM JOBS
Skilled ...
Unskilled ...

LONG-TERY JOB?
Skilled . ...
Unskilled ................ccoiiiiii,

1985

3

1986

4t

1987

1

o

1902

12

1989

1t

1999

46

-

88

128

128

992

119

M
69

152
L}

m
5¢ PROJECTED OCS EMPLOYMENT AFFECTING THE COMMINITY OF UNALASKA (DUTCH HARBOR)

47
278

170

170

1994

252

21
231

76

1995

3

L

78

1%

19%

123

18
21

70

152

o

1997

157

- @

17

141

198

1998

157

17

14

192

o
1999 280
157 157
L) L}
L} L
17 17
14 144
198 198
[ e
L] L]
198 198
L [

2205

147

15
132

122

2010

126

12
tHA

14



Appendix B-4

RAM Model
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&

Revised RAM Model Projections for
0OCS Sale 89
Unalaska

Prepared by

Will Nebesky and Gunnar Knapp
Institute of Social and Economic Research
University of Alaska

October 19, 1984

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.
Al11 other assumptions are 1identical to those
described in Social and Economic Studies Program
Technical Report Number 87, St. George Basin and
Norton Aleutian Basin Economic and Demogaraphic
Svstems Impacts Analysis (June 1984).
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List of Tables
1. Employment: Comparison of Base Case Projections
and Impact Case Projections

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

3. Direct OCS Employment Assumptions
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Table
Number

List of Tables for Appendixes A and O

Variables in Table

755

10

Resident Population, Nonproject Enclave Population, Project
Enclave Population, Military Enclave Population, Total
Population Including Enclaves and Military

Resident Population, Nati ve Population, Non-Native
Population, Native Male Population, Native Female
Population, ./ion-Native Male Population, Non-Native Female
Population

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

Resident Population, Change in Resident Population, Natural
Increase, Net Migration, Net Migration of Workers, Net
Migration of Dependents

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

Total Resident Employment, Resident Basic Employment,
Resident Support Employment, Resident Government
Employment, Resident Project Employment

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

Total Resident Support Employment, Endogenous Resident
Support Employment, Government Sponsored Resident Support
Employment, EXxogenous Resident Support Employment, Enclave
Sponsored Resident Support Employment

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

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



TABLE 1. EMPLOYMENT AT UNALASKA, 1981-2010, WITH AND WITHOUT
THE PROPOSED LEASE OFFERING

Projected Emloyment Estimated Employment Effects of
without the Lease 0f fering the Proposed _Lease Offering
Resi dent Enclave Total Resident Enclave Total

Year Employment  Emplovment  Emplovment Emioyment  Emolovment  Emplovment

1981 368 609 . 977 0 0 0
1982 352 233 58s 0 0 0
1983 341 166 507 0 0 0
1984. 426 30s 731 0 0 0
1985 401 322 724 18 28 43
1986 419 389 808 21 33 54
1987 486 576 1062 4 8 12
1988 476 525 1000 S 10 15
1989 487 596 1083 4 8 13
1990 524 705 1229 16. 40 56
1991 593 864 1457 2s 71 96
1992 621 1019 1640 33 97 130
1993 671 1173 1844 94 288 382
1994 724 1326 2050 $1 218 299
1995 793 1555 2347 189 67 236
1996 885 1735 2619 1589 37 1%
1997 « 1025 1929 29s4 273 3 276
1998 1133 1939 3071 274 ! 275
1999 1371 1842 3153 275 0 276
2000 1284 1776 3060 27S 0 275
2001 1279 1776 3055 224 0 274
2002 1274 1776 30s0 273 0 273
2003 1270 - 1776 3046 272 -0 272
2004 1266 1776 3042 271 0 2N
2005 1262 1776 3038 252 0 252
2006 1259 1776 3035 250 0 250
2007 1255 1776 3031 250 0 250
2008 1252 1776 3028 249 -0 249
2009 1248 1776 3024 248 0 248
2010 1245 1776 3021 212 -0 212
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TASBLE 2. POPULATION AT UNALASKA, 1981-2010, wiITH AND WITHOUT

THE PROPOSED LEASE OFFERING

Projected Population
Wi thout the Lease Offer{ ne

Resident
Year Population
1881 687
1982 665
1983 652
1984 791
1985 756
1986 788
1987 801
1933 888
1989 910
1990 974
1991 1089
1992 1139
1993 1223
1994, 1313
1995 1427
1996 1579
1997. 1808
1998 1985
1999 2275
2000 2235
2001 2233
2002 2229
2003 2227
2004 2226
2005 2224
2006 2223
2007 2222
2008 2221
2009 2221
2010 2220

Population

Enclave

609
233
166
305
322

389
576

525
596
05

864
1018
1173
1326
1555

1735
1929
1939
1842
1776

1776
1776
1776
1776
1776

1776
1776
1776
1776
1776

Total
Population

129
898
818

1097

1079

1177
1477
1413
1506
1679

1953
2158
23%
2639
2982

3314
3737
3924
4117
4011

4003
4002

3999
3998
3997
3997
3996

Estimated Population Effects of
the Proposed Lease Offering

Res i dent Enclave Total
Population Population Population

0 0 0

0 0 0

0 0 0

0 0 0
29 25 54
34 33 67
6 8 14

8 10 18

7 8 15
25 40 85
40 71 11
52 97 148
151 288 439
129 218 347
271 67 338
255 37 291
438 3 441
439 1 440
441 0 447
441 0 441
439 0 439
43.7 0 437
435 -0 435
434 0 434
403 0 403
401 0 401
400 0 400
399 =0 399
398 0 398
340 =0 340
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TABLE A.2. RURAL ALASKA MCOEL PROJECTIONS
UNALASKA
SALE 89 REVISED IMPACT CASE

Population

Non- Non-

Non- Nati ve Native Native Native

Resident Native Native Male Female Male Female
1981 687 206 481 123 83 304 177
1982 665 212 454 125 87 286 167
1983 652 217 435 127 90 274 160
1984 791 223 569 130 93 359 209
1985 785 228 557 132 96 352 205
1986 823 234 589 134 372 217
1987 906 239 667 136 1:; 421 246
988 896 244 652 138 106 412 240
989 917 250 668 141 109 422 246
990 999 255 744 143 112 470 274
991 1130 260 870 145 115 549 320
992 1191 265 925 147 119 584 K¥-§
993 1374 271 1104 149 122 697 407
1994 1443 276 1167 151 125 737 430
1995 1698 281 1417 ' 153 128 B95 522
1996 1834 287 1547 155 132 977 570
1997 2246 292 1953 157 135 1233 720
1998 2424 298 2126 160 139 1343 783
1999 2716 304 2412 162 142 1523 889
2000 2676 310 2367 164 146 1495 872
2001 2671 316 2356 166 149 1488 868
2002 2666 322 2344 169 153 1480 864
2003 2662 328 2334 17 157 1474 860
2004 2659 334 2325 174 161 1468 857
2005 2628 341 2287 ?276 165 1444 843
2006 2624 347 2277 179 169 1438 839
2007 2622 354 2268 182 173 1432 836
2008 2620 361 2259 184 177 1427 832
2009 2619 368 2250 187 181 1421 829
2010 2560 376 2184 190 185 1379 805

SOURCE:  VARIABLES PO, PONA, PONN, PONAMA, PONAFE, PONNMA, AND PONNFE
DSET UN.B9IC--CREATED 10/8/84
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TABLE A.4. RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE 89 REVISED IMPACT CASE
Change in
Resident Resident Natural Net
Population Population Increase Migration
1981 687 -37 8 -46
1982 665 -22 7 -28
1983 652 -13 6 -20
19s4 791 140 6 133
1985 785 -6 7 =13
1986 823 37 6 31
1987 906 84 6 77
1988 896 -10 7 =17
1989 917 21 7 14
1990 999 82 7 76
1991 1130 130 7 124
1992 1191 61 7 54
1993 1374 184 7 177
1994 1443 68 8 61
1995 1698 2 5 6 8 248
1996 1834 136 - 8 127
1997 2246 4?2 9 403
. 1998 2424 179 g 169
1999 2716 292 10 282
2000 2676 -39 IR -50
2007 2671 -5 10 -15
2002 2666 -5 1 -16
2003 2662 -4 11 =15
2004 2659 -2 1 -13
2005 2628 -32 11 -43
2006 2624 -4 1 =144
2007 2622 -2 11 =13
2008 2620 -2 11 =13
2009 2619 -2 11 -13
2010 2560 -59 12 -70
SOURCE : VARIABLES PO, CHPO, NTIC, AND IM

DSET UK.B9IC--CREATED 10/8/84
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TABLE A.6. RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE 89 REVISED IMPACT CASE

Total Resident Resident Resident Resident
Resident Baste Support Government Project
Employment  Employment  Employment  Employment Employment

1981 368 110 167 91 0
1982 352 110 143 99 0
1983 341 110 137 94 0
1984 426 116 164 ?25 21
1985 419 122 164 124 10
19%6 440 128 172 129 11
1987 490 134 193 133 29
1988 481 140 186 145 9
1989 491 155 191 143 2
1990 539 170 209 155 6
1991 618 200 235 174 g
1992 654 230 253 153 13
1993 765 260 296 171 37
1994 805 290 309 173 34
1995 962 320 353 189 100
1996 10.44 350 380 190 124
1997 1298 380 454 226 237
1998 1407 410 482 237 277
1999 1586 410 527 264 385
2000 1559 410 517 257 375
2001 1553 410 516 252 375
2002 1547 410 515 247 375
2003 1541 410 514 243 3’75
2004 1537 410 513 239 375
2005 1574 410 507 233 364
2006 1509 410 506 229 364
2007 1505 410 505 226 364
2008 1501 410 504 223 364
2009 1497 410 503 219 364
2010 1457 ) 410 493 211 343

SOURCE:  VARIABLES EMRETO, EMBA, EMSU, EMGO, AND EMREPJ
OSET  UN.891C--CREATED  10/8/84



TABLE A.8. RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE 89 REVISED IMPACT CASE

Government Enclave

Total Endogenous Sponsored Exogenous Sponsored

Resident Resident Resident Resident Resident
Support Support Support Support Support

Employment Employment Employment Employment Employment

1981 167 76 .0 59 32
1982 143 72 0 59 12
1983 137 70 0 59 9
1984 164 89 0 59 16
1985 164 87 0 59 18
1986 172 97 0 59 22
1987 193 104 0 59 31
1988 186 99 0 59 2%
1989 191 100 0 59 32
1990 209 110 0 59 39
1991 235 127 0 59 49
1992 253 134 0 59 59
1993 296 161 0 59 17
1994 309 168 .0 59 81
1995 3.53 208 0 59 86
1996 380 228 0 59 94
1997 454 293 0 59 102
1998 482 321 0 59 103
1999 527 370 0 59 98
2000 517 364 0 59 94
2001 516 362 0 59 94
2002 515 361 0 5 9 94
2003 514 360 0 59 94
2004 513 359 0 59 94
2005 507 353 0 59 94
2006 506 352 0 59 94
2007 505 352 0 59 94
2008 504 ° 351 0 59 94
2009 503 350 0 59 94
2010 493 339 0 59 94

SOURCE : VARIABLES EMSU, EMSUEG, EMSUGD, EMSULA, ANU EMSUEN
DSET UN.B89IC--CREATED 10/8/84
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TABLE A.10. 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 Nonski Il led Onshore
Project Project Project Project Project

Employment Employment Employment Employment Employment

1981 0 0 0 0 0
1982 0 0 0 0 0
1983 0 0 0 0 0
1984 33 107 0 0 140
1985 55 40 0 0 95
1986 48 48 0 0 96
1987 37 165 0 0 202
1988 15 47 0 0 56
1989 5 8 0 0 13
1990 23 29 0 0 52
1991 40 50 0 0 90
1992 51 6% 0 0 120
1993 55 278 0 0 333
1994 27 231 0 0 258
1995 64 96 8 78 246
1996 84 131 26 78 319
1997 83 198 7 141 493
1998 39 145 116 141 441
1999 6 70 134 241 451
2000 0 0 134 241 375
2001 0 0 134 241 375
2002 0 0 134 241 375
2003 0 0 134 241 375
2004 0 0 134 241 375
2005 0 0 132 232 364
2006 0 0 132 232 364
2007 0 0 132 232 364
2008 0 0 132 232 364
2009 0 0 132 232 364
2010 0 0 129 214 343

SOURCE: VARIABLES EMPSONSK, EMPSONNS, EMPLONS~,EMPLONNS, ANDEMPJON
DSET UN.B9IC--CREATED 10/8/84
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TABLE A.12. RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE e9 REVISED IMPACT CASE

Resident Enclave commuter Total

Project . Project . Project Project

Employment Employment Employment Employment
1881 0 -Q 0 0
7982 0 0 0 0
1983 0 0 0 0
1984 21 119 96 236
1985 10 85 156 251
1986 11 ?39 235
1987 29 1:: 116 318
1988 S 47 74 130
1989 2 n 44 57
1990 ] 46 137 189
1997 9 8 236 326
1992 13 107 266 386
1993 37 296 254 587
1994 34 224 136 394
1995 100 146 449 695
1996 124 195 ¢ 730 1049
1997 237 256 1046 1539
1988 277 164 880 1321
1999 385 66 699 1150
2000 375 0 666 1041
2001 375 “ o 7 666 1041
2002 3’75 0 666 1047
2003 375 0 666 1041
2004 375 0 666 1047
2005 364 0 648 1012
2006 364 0 648 1012
2007 364 0 648 1012
2008 364 0 648 10712
2009 364 0 648 1012
2010 343 0 612 955

SOURCE:  VARIABLES EMREPJ, EMENPJ, EMCOPJ, AND EMPJ
DSET UN.891C--CREATED 10/8/84
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TABLE 01
RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE 89 MEDIUM BASE CASE

TOTAL
NON- POPULATION
RESIDENT PROJECT PROJECT  HMILITARY INCLUDING
POPULATION ENCLAVE ENCLAVE ENCLAVE ENCLAVES

POPULATION POPULATION POPULATION AND
HILITARY
1981 687 609 -0 0 1296
1982 665 233 0 0 898"
1983 652 166 0 0 818
1984 791 186 119 0 1097
1985 756 262 60 0 1079
1986 788 337 0 1177
1987 901 412 1:: 0 1477
1988 888 488 37 0 1413
1989 S10 593 3 0 TE06
1990 974 699 6 0 16179
1991 1089 854 10 0 1953
1992 1139 1009 10 0 Z158
1993 1223 1165 8 0 2396
1994 1313 1320 6 0 2639
1995 1427 1476 79 0 2982
1996 1579 1576 159 0 3314
1997 1608 . 1676 253 0 3737
1998 1985 1776 163 0 3924
1999 2275 1776 66 0 4117
2000 2235 1776 0 0 4011
2001 2233 1776 0 0 4009
2002 2229 1776 -0 0 4005
2003 2227 1776 0 0 4003
2004 2226 1776 0 0 4002
2005 2224 1776 0 0 4000
2006 2223 1776 0 0 3999
2007 2222 1776 0 0 3998
2008 2221 1776 0 0 3997
2009 2221 1776 0 0 3997
2010 2220 1776 0 0 3996

SOURCE: VARIABLES PO, EMEKNOPJ, EMENPJ, POML, AND POTO
OSET UN.B9MBC-—CREATED 11/30/83
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TABLE 0-3
RURAL ALASKA HMODEL PROJECTIONS
UNALASKA
SALE 89 MEDIUM BASE CASE

PRE-

RESIDENT SCHOOL AGE SCHOOL AGE ADULT SENIOR

POPULATION (0-4) (5-18) . (19-64) (65+)
19s1 687 41 ‘168 459 13
1982 665 50 160 442 14
.1983 652 52 155 431 15
‘1084 791 €3 186 525 17
1985 756 62 177 499 18
1986 788 66 184 518 20
1987 901 ‘74 211 594 22
1988 888 74 208 583 23
1989 910 76 214 595 25
1940 974 81 230 637 27
1991 1089 89 257 714 29
1992 1138 g2 269 746 31
1983 1223 98 290 802 33
1894 1313 104 3N 862 36
1995 1427 112 338 939 38
1946 1579 122 374 1042 41
1997 1808 137 427 1199 45
1998 1985 149 468 1319 48
1999 2275 169 535 1518 53
2000 2235 166 527 1489 54
2001 2233 166 527’ 1485 55
2002 2229 166 527 1480 56
2003 2227 167 527 1477 57
2004 2226 167 527 1474 58
2005 2224 167 528 1470 59
2006 2223 168 528 1467 60
2007 2222 168 528 1464 61
2008 2221 169 529 1462 62
2009 2221 169 529 1459 63
2010 2220 170 530 1457 64

SOURCE: VARIABLES PO, POKD, POSL, POAT, AND POGE
DSET UN.B89MBC--CREATED 11/30/83
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. TABLE 0-5
RURAL ALASKA HODEL PROJECTIONS
UNALASKA
SALE 89 MEDIUM BASE CASE

TOTAL
NON- PROJECT EMPLOYMENT
RESIDENT PROJECT ENCLAVE  HILITARY INCLUDING
EMPLOYMENT ENCLAVE EKPLOYMERT - ENCLAVE ENCLAVES
EMPLOYMENT (ONSHORE EMPLOYMENT AND

ONLY) MILITARY
1981 368 609 -0 0 977
198.2 352 233 0 0 585
1983 341 166 0 0 507
1984 426 186 119 0 731
1985 401 262 60 0 724
1986 419 337 52 0 BO8
1987 486 412 164 0 1062
1988 476 488 37 0 1000
1989 487 593 3 0 1083
1990 524 699 6 0 1229
1991 593 854 10 0 1457
1992 621 1009 10 0 1640
1993 671 1165 8 0 1844
1994 724 1320 6 8 2050
1995 793 1476 79 8 2347
1996 885 1576 158 0 2619
1997 1025 1676 253 0 2954
1998 1133 1776 163 0 3071
1999 1311 1776 66 0 3153
2000 1284 1776 0 0 3060
2001 1279 1776 0 0 3055
2002 1274 1776 -0 0 3050
2003 1270 1776 ‘0 0 3046
2004 1266 1776 0 0 3042
2005 1262 1776 0 0 3038
2006 1259 1776 0 0 3035
2007 1255 1776 0 0 3031
2008 1252 1776 0 0 3028
2009 1248 1776 0 0 3024
2010 1245 1776 0 0 3021

SOURCE: VARIABLES EMRETO, EMENROPJ, EMENPJ, EMML, AND ENMTO
DSET UN.BSMBC--CREATED 11/30/83
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TABLE 0-7
RURAL ALASKA MODEL PROJECTIONS
UNALASKA
SALE 89 MEDIUM BASE CASE

TOTAL RESIDENT OTHER
RESIDENT  RESIDENT FISH RESIDENT
BASIC FISHING PROCESSINS BASIC

EMPLOYMENT EMPLOYHENT EMPLOYMERT EWMPLOYMENT

1981 110 50 58 2
1982 110 50 58" 2
1983 110 50 58 2
1984 < 118 52 €2 2
1985 122 54 €5 2
1986 128 56 70 2
1987 134 58 74 2
1988 140 60 78 2
1989 155 65 g8 2
1990 170 70 98 2
1991 200 80 118 2
1992 230 90 138 2
1993 260 100 158 2
1894 290 110 178 2
1995 320 120 168 2
1996 350 130 218 2
1997 380 140 238 2
1998 410 150 258 2
1999 410 150 258 2
2000 .-410 150 258 2
2001 410 150 258 2
2002 410 50 258 2
2003 410 50 25a 2
2004 410 50 258 2
2005 410 50 258 2
2006 410 50 258 2
2007 410 50 258 2
2008 410 50 258 2
2009 410 150 258 2
2010 410 150 258 2

SOURCE: VARIABLES EMBA, EMFI, EMFP, AND EMBANF
DSET UN.BSMBC—CREATED 11/30/83

B-64



TABLE 0-9
RURAL ALASKA HKODEL PROJECTIONS

UNALASKA
SALE 89 MEDIUM BASE CASE

TOTAL ENDOBENOUS EXOGENOUS
CIVILIAN  CIVILIAN CitviLIAN
GOVERNMENT  GOVERNMENT  GOVERNMENT
EMPLOYMENT EMPLOYMENT EMPLOYMENT

1981 91 85 6
. 1982 99 93 6
1983 94 88 6
1984 125 119 6
1985 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
1996 164 158 6
1997 183 177 6
1998 195 189 6
1999 222 216 6
2000 .-215 209 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 142 186 6
2008 190 184 6
2009 187 181 6
2010 184 178 6

SOURCE: VARIABLES EMGO, EMGDEG, AND EMGOEX
DSET UN.B9MBC--CREATED 11/30/83
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TABLE 0-11
RURAL ALASKA MODEL PROJECTIONS
UHALASKA
SALE 89 MEDIUM BASE CASE

OFFSHORE =~ OFFSHORE  OFFSHORE  OFFSHORE
SHORT-TERM SHORT-TERM LONG-TERN LONG-TERM TOTAL
SKILLED NONSKILLED  SKILLED NONSKILLED OFFSHORE
PROJECT PROJECT PROJECT PROJECT PROJECT
EMPLOYMENT EMPLOYMENT EMPLOYMENT. EMPLOYMENT EMPLOYMENT

1981 0 0 0" 0 0
1982 0 0 0 0 0
1983 0 0 0 0 0
1984 9§ 0 0 0 a8
1985 156 0 -0 0 156
1986 132 0 0 0 132
1987 96 0 0 0 96
1988 48 0 0 0 48
1989 24 0 0 0 24
1990 60 0 0 0 60
1991 108 0 0 0 108
1992 108 0, Q 0 108
1993 84 0 0 0 84
1994 60 0 0 0 60
1895 253 0 0 0 253
1996 506 0 72 0 578
1997 632 0 216 0 848
1938 286 0 396, 0 682
1999 33 0 468 0 501
2000 -0 0 468 0 468
2001 0 0 468 0 468
2002 0 0 468 0 468
2003 0 0 468 0 468
2004 0 0 468 0 468
2005 0 0 468 0 468
2006 -0 0 468 0 468
2007 0 0 468 0 468
2008 0 0 468 0 « 468
2009 0 0 468 0 468
2010 0 0 468 - 0 468

SOURCE: VARIABLES EMPSOFSK, EMPSOFNS, EMPLOFSK, EMPLOFNS, AND EHMPJOF
0SET UN.89MBC—CREATED 17/30/83
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TABLE 0-13
RURAL ALASKA MODEL FROJECTIONS
UNALASKA
SALE B9 MED UM BASE CASE

RESIDENT  RESIDENT

TOTAL RESIDENT SKILLED NONSKILLED  SKILLED NONSKILLED
PROJECT PROJEC- PROJECT PROJECT PROJECT PROJECT
EMPLOYMENT EMPLOYME~~ EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT

1981 0 0 0. 0 0 0
1982 0 0 0 0 0 0
1983 0 0 0 0 0 0
1984 236 21 129 107 0 21
1985 . 218 2 211 7 0 2
1986 186 2 179 7 0 2
1987 288 28 13 157 0 28
1988 92 7 60 32 0 7
1989 27 0 21 0 0 0
1980 66 0 66 0 0 0
1991 118 0 118 0 0 0
1992 118 0 118 0 0 0
1983 92 0 82 0 0 0
1994 66 0 66 0 0 0
1995 341 g 286 55 0 g
1996 172 35 662 110 18 17
1997 1183 82 g8s 198 54 28
1998 965 120 820 145 98 21
1998 134 227 624 170 17 110
2000 685 217 585 100 117 100
2001 685 217 585 100 117 100
2002 685 217 585 100 117 100
2003 685 217 58s 100 117 100
2004 685 217 385 100 117 100
2005 685 217 585 100 117 100
2006 . 685 217 585 100 17 100
2007 685 217 585 100 117 100
2008 685 217 585 100 17 100
2009 685 217 585 100 117 100
2010 685 217 585 100 117 100

SOURCE: VARIABLES EMPJ, EMREPJ, EMPJISK, EMPJINS, EMREPJSK, AND EMREPJNS
OSET UN .89MBC--CREATED 11/30/83

B-67



Appendix B-5

Environmental Impact Statement

B-68




UNI TED STATES
DEPARTMENT OF THE | NTERI OR

FI NAL
ENVI RONMVENTAL IMPACT STATEMENT
April 1985

Proposed
St. Ceorge Basin
Sale 89

Prepared by
M neral s Managenent Service

B-69



Limted air-support facilities would be =eeded at Bal boa Bay to handle
personnel and cargo flights from Cold Bey.

Marine SUPport for the southern gevelcpment would occur out of Unalaska/Dutch
Harbor. Since five platforms would be se-viced out of this port limted
expansion of existing facilities mght be necessary.

Marine support facilities also woul d be neecsd to support the ING term nal at
Bal boa Bay.

c. Developnent Tinetable: Tae exploratory period could begin
in 1986 and end in 1993. A total of 12 ex:cioratory wells and 15 d_eI i neation
(9 oil/6 gas) wells are projected to be ¢zilled during that period (Table
I1-2).

The devel opment period is projected to begiz in 1990 with the construction of
one offshore oil platformand the drilling of four wells. All oil platforms
could be in place by 1994. Construction of six gas platforns could start in
1992 and be conpleted by 1995, Between 1952 and 1996 a total of 108 produc-
tion and service wells (62 oil/&6 gas) would e drilled in the entire planning
unit.

Pi pel ine construction is expected to start :n 1993 and be conpleted by 1996.
The trunk lines in the northern subunit are zech projected to be 100 miles in
1 ength. The gas line in the southern sub:zit coul'd be 160 miles in length
of fshore and 40 mles long overland.

Ol production is expected to” begin in 1¢:5. Peak production could occur
bet ween 1996 and 2001 with a yearly rate =f 94 MMbbls. All oil production
probably woul d cease during 2014.

Gas production i s expected to begin ih 1636 and end sonetine during 2020.
Between 1998 and 2015, the yearly production -zte will be 442 BCF.

d. Estimated Production E:ifluents: Estimated anpunts of
production effluents include the discherge >f an estimated 11.24 to 1,011.6
swibbls of produced waters and an average of 60,500 gallons/day of treated
sanitary and domestic wastes from platforms. Drilling nud solids are esti-
mated to be 28,350 tons. Drill cuttings could reach 18,900 tons. VYearly
estimates, as related to the productica scheiuie (Table I1-2), can be found in
Table IV-2.

e Popul ation Projections: The scenario for the St. George
Basin (Sale 89) identifies the communit:ies Of Unalaska, Cold Bay, and
St. George as potential hosts for petroleum-industry personnel and operations.
Due to nodel limitations, it was possible oziy to NMake population projections
for Unalaska and Cold Bay using the Rural %:izska Model (RAM of the Institute
of Social and Econonic Research, University of Alaska (Nebesky and Knapp,
1984) . Potential levels of employment anc population growth were projected
for these communities through the year 201l, representing a 30-year forecast
period, for potential devel opment under lezse-sale conditions and without the
| ease sale. St. George was toc shall ir popul ation size to use the RAM
forecasting medel, but other means were uszd and a discussion is included on
the potential 1levels of population with, znd in the absence of, the |ease

IV-4
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sale. ~ This discussion presents the population projections resulting from
model i ng and other means as conditions for considering a variety of potential

social systens effects.

Ease- Case Projections (Excluding the Lease Sale):

Base-case projections for Unalaska and Cold Bay (see Appendix |) do not
include activities associated with the sale under consideration. However, the
base case does include assunptions about activities in the St. George Basin
(Sale 70) and Kavarin 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
largely i n Unalaska and is conprised principally of personnel of the seafood=-
processing industry.

Under conditions of base-case projections, Unalaska experiences little nove-
ment in popul ation growth over the first 8 to 10 years of the projection

This is foll owed by nodest popul ation increases, until a leveling trend
appears near the turn of the century. During peak periods of OCS-related
popul ation presence (1987 and 1997), such er.clave-type popul ation accounts for
not nore than 7 toll percent of the total population c¢f Unalaska.
OCS-related popul ation in Cold Bay-accounts for a larger proportion of total
population during peak periods (1987 and 1998) than in Unalaska, because of
Cold Bay's snall er population bpase. On rhe whol e, however, the resident
popul ation of Cold Bay in the base case declines to a lowofaround 150 in
1995 and then increases to, but does not substantially exceed, the 200 level.

In the absence of a RAM projection for St. George, a recent projection is used
that was prepared for an economic strategies plan for the comunity, as shown

in Appendix |, Table 3. This approxi mate l0-vear projection is fairly opti=-
mistic in assuning that jobs can be created for existing as well as returning
aAleut residents on the island. Some 25 former residents, each hzving one

dependent, as well as 10 retired persons are anticipated to return for enploy-

ment over the next decade. Between 1984 and 1?95, St. George is expected to
increase in resident population from 215t'0 271 persons. Part-time residents

are expected to vary, with construction projects making the |argest contribu-
tiom.

Projections Including the Lease Sale:

The popul ation projections associated with the | ease sale for Unalaska and
Col d Bay (see Appendix |) include the resident population and three categories.
(nonproiect, project, and nmilitary) of enclave popul ation. In the case of
each community, Lease sale (project)enclave population is introduced in 1984
and termnated in 1929. The peak period of enclave popul ation 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 1954. The net differences between
the base and effects cases for resident arnd enclave popul ati ons in Unalaska
and Cold 2ay are shown in Tables IV-3 and IV-4é. According to these data, the
net effect o th, 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 from2 to 42 percent. T h, lease sale-
associ ated enclave population in Unalaska would conprise not more than 5
percent of total enclave popul ation. This would be expected to take place
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Table | V-3
Rural Al aska Mdel Projections
St. George Basin Lease Sale (Sale 89)

Unalaska
[ J
Resi dent Popul ation
Base Lease Sale Added By Per cent Per cent age
Qear Case Case Lease Sale of Change of Tot al
1985 756 756 0 0 0
1990 974 999 25 2.6 2.5
1995 1,427 1,698 271 19.0 16.0
2000 2,235 2,676 441 19.7 16.5
@2005 2,224 2,628 404 18.2 15.4
2010 2,220 2,560 340 15. 3 13.3
Encl ave Popul ation
[ J
Base Lease Sale Added By Per cent Per cent age
Vear Case Case Lease Sale of Change of Tot al
1885 322 322 0 0 0
®: 990 705 745 40 5.7 5.4
1995 1,555 1,022 57 4.3 4.1
2000 1,776 1,776 0 0 0
2005 1,776 1,776 n 0 0
2010 1,776 1,776 0 0 0
®
Al aska XNative Popul ation as Proportion
of Totzal Resident Fopulation
¢ Base Lease Sale
Tear Case Case Difference
1985 30.2 30.2 0
1990 26.2 25.5 0.7
@ 1995 19.7 16.5 3.2
2000 13.9 11.0 2.3
2003 15.3 13.0 2.3
2010 10.9 14,7 2.0

e Source: Nebesky and Knapp, 1984,
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Rural Al aska Model Projections

Table | V-4

St. Ceorge Basin Lease Sale (Szle 89)
Cold Bay
Resi dent Popul ati on
Base Lease Sale Added By Per cent Per cent age
Year Case Case Lease Sale of Change of Total
1985 186 186 0 0 (!
1990 159 162 3 1.9 1.9
1095 156 323 167 107.1 51.7
2000 211 511 300 142.2 58.7
2005 210 488 278 132.4 57.0
2010 209 445 236 112.9 53.0
Encl ave Pepulatien
Base Lease Sale Added Bv Per cent Percentage
Year Case Case Lease Sale of Change of Tota
1985 76 76 0 0 0
1990 10 49 39 3e0.0 79.6
1995 10 54 44 440.0 81.5
2000 0 0 0 0 n
2005 0 0 0 0 0
2010 0 0 0 0 0
Source: Nebeskv and ‘ Knapp, 1984.
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only around 1990. Project-associated enclave popul ation would constitute a
high proportion of total enclave population in Cold Bay in 1990 and 1995, but
zhis anount of popul ation 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. Ceorge, the potential population
effects fromthe |ease sale can be derived from the estimates of direct
enpl oynent associated with the sale, since the najority of enployees of
nonlocal origin are assunmed to be situated on-site, generally wthout depen-
dents . As shown in Appendix |, Table 6, a period of peak enploynent is
initiated by the |ease sale beginning in 1986 with 63 enployees. A subsequent
peak of 736 enployees occurs in 1995, wth [ong-term enploynent also starting
in 1995. From 256 to 300 enployees are associated with |lease sale activities
on St. George Island over the long-termlife of the project,

2. Ol Spill R sk Analysis:

a. Estimated Quantity of Resource: Considerable uncertainty
exists in estimating the volune of oil that may be discovered and produced as
e result of an OCS lease sale. The oil resource levels used in this EIS for
the oil spill-risk calculations correspond to nean-case estimtes. There is,
hewever, an inportant qualification in the way that resource |evels are used
in this EIS. The resource estinmates used in predicting the nunber of spills
expected over the life of the field. and in the oil spill risk analysis for
this El S, are based on the "unrisked" nmean case estimates. This i S the

assunption that the resource will be discovered and produced. Cbviously, if

hydrocarbons are not discovered, there would be no risk of a major spill. The
projected nunber of spills and, accordingly, the results of the oil spill-risk
analysis, reflect the expected oil spill risks based on a oean resource level

of 1.124 Bbbls of 0il for the St. CGeorge Basin (Sale 89).

b. Probability of ©0il! Svills Occurring: The probability of
o:l spill occurrence, as used in the oil-spill-risk analysis, is based on the
assumption that future spill frequencies can be basea on past CCS experience.
Tris analvsis a@ssumes that soills occur independently of each other zand tha:z
the spill rate is dependent on the volume of oil produced Or ctransperted.
This last assumption--spill rate is a function of the volune of ¢il handled--
mizght be nodified on the basis of size, extent, frequency, or duration of ths
handling. In the case of canker transport, for exanple, the number of por:
calls and the nunber of tanker years have beer. considered (Stewart, 1975;
Stewart and Kenmedy, 1978). This analysis uses volume of oil handled, because

other bases for estimates of spill frequency are necessarily derived from this
quantity.

Spill Size: This analysis examines spills in two size ranges: 100,000
bzrrels or greater (being representative of a worst-case spill) and 1,000
barrels Of greater (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 associ ated with catastrophes such
as large blowouts or shipwecks. Spills in the smaller category typically
include these and ot her serious events, such as structural failures and
collisions . The choice of the spill size to use depends upon the anal ysis tc
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for lost fishing time. Collisions with fishing vessels would be at the rate
of one every 79 years »of 1997, instead of the projected rate of one every
69 years without oil industry devel opnent.

The port of Dutch Harbor/Unalaska woul d |ikely be the major marine-support
steging area for alnost all Bering Sea oil devel opnent activities.  Harbor
congestion from the cumulative |ease sales would probably be minimzl, con-
sidering current plans for dedicated oil industry dot-k space in Captain's Bay,
which is located south of the major concentration of fishing industry activ-
ity. Conpetition for labor would also be mnimal, with the possibility of a
positive benefit from additional enploynment opportunities during periods of
poor earnings in the fisheries. Further, the increase in |local availability
of repair services could al so benefit the fishing induszry.

The nunber of oil spills projected for all of the Bering Sea leese areas,
i ncludi ng tankering fromthe Norton Sound and Barrow Arch areas and Canada,
would be 12 spills of 1,000-barrels or greater. Considering that these spills
would occur over all of the Bering Sea lease aress, and over the varying
periods of exploration and devel opnent of each field (35 years or greater), it
is conceivabl e that only a relatively small area woulc be affected by a spill
at any one tine. The severity of effect on commercial fisheries would depend
on what area the spill occurred in: sone relatively szzll areas of the Bering
Sea are very productive fisheries where activity and gear zre concentrated and
where catch and incone loss due to gear fouling or clcsures could e high if a
spill occurred during the fishing season. On the other hand, many ot her areas
contain very low concentrations or no fish, so comercial fisheries would be
only negligibly affected or not affected at 211 byespill. Generally, inner
Bristol Bay, the Al eutians near Unimak Pass, the area aorth of Unimak Pass as
far as 37°N. latitude, and the Pribilof Islands arez are |ocations where an
oil spill could damage to commercial fisheries operations.

A spill contacting a nmajor salmon- or herring-fishing erea i mrediately prior
to or during the harvest could result ip closure of the grounds and a sub-
sequent | oss of thousands to millions of dollars to the industry. An
occurrence such as this in inner Bristol Bay woulé be considered a major
effect on the salmon industry. The G |-Spill-R sk inalysis fcr the North
Al eutian Basin, however, shows probabilities |ess thean 0.5 percent of an oil
spill of 1,000 barrels or greater occurring and contacting any nearshore areas
in inner Bristol Bay.

Ol spills fromother |ease areas in the Bering Sea eppear t0 pose no risk to
I nner Bristol Bay areas. *

Conclusion (Effects on Commercial Fishing |ndustry):

Overall, cunulative effects on the southeastern Bering Sea fisheries are
likely to be NEGLIGIBLE, in that annual losses would represent only a small
percentage of this region’s fisheries which are projected to exceed $400
mllion in ex-vessel values (in 1982 dollars) in the year 2007 (Centaur
Associ ates, 1984).

(2) Effects on Sociocultural Svstems: This discussion
focuses on those comunities identified in the scenario that potentially could
host sone aspect of petroleum industry operations or that could otherw se be
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affected by activities associated with the |ease sale. These communities
include Unalaska as a [larine-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 termnal, and Sand Point, the community on the Al aska
Peninsula that could be directly affected by LNG term nal operations at Balboe
Bay. For the purpose of effects assessment, it is assuned that effects sn
sociocultural systems (social, political, and cultural systems of organiza-
tion) could be brought about through the addition of population and other
social forces resulting fromthe | ease sale. Potential effects on sociocul-
tural systems are evaluated relative to the central tendency of newy intro-
duced social forces to support or disrupt existing systens and the relative
duration of such behavior.

As shown in the population projections (Sec. Iv.A.1.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 growh assoc-
i ated with the | ease sale may produce effects on sociocultural systens 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 devel opment.

In Cold Bay, the |ease sale would contribute from2 to 59 percent of toral
resident popul ation, representing population increases of from2 to nore than
100 percent. From 1995 onward, the |ease sale contributes nore resident
popul ati on than that expected to be in the community in the absence of the
|ease sale. This nore than doubling of the resident population in Cold Bay
would represent a long-term prospect of chronic disruption for the community;
but, the effects on sociocultural systens may trend | ess toward di spl acenment

as cthe reinforcement of existing institutions and characteristics of <the
comuni ty,

The simlarity in enploynment relations expected to be associated with 0CS-
related activity to those currently found in Cold Bay (specified tours of
duty, mostly institutionally provided billets, basic hiring occurring prier zo
immgration, etc. ) and the resulting character of the popul ation that czn be
expected from such relations (lzrgely Caucasian, urban-oriented, ouzwarz-
associated, little or no lecal Kin linkages, ccc. ) should co little to change
soci al and cultura: patterns existing there, s ince the character of activizy
and cultural orientation of the persons expected to be involved shcuic
conpatible with the historical experience of the comunity. Despize =
expectation of little basic change in social organization , hovvev‘er, this
aspect Of community may exhibit an increased tendency rtoward family formation
Wi thin the comunity, and social differentiation by socioecononmic status gay
appear as a new formof group identity as the result of growth. Perhaps =he
‘Wi dest avenue for chronic disruption of sociocultural Systens nay appear .
political circles, in that the City of Cold Bay shoul d experience increased
pressure to make land and comunity facilities and services available o neet
the expected demand of added residents. Such problenms of managi ng communizy
growth and devel opment shoul d affect both policy and adm nistrative aspects of
the governance structure, A grovth-nmanagenent atnosphere of long-term con-

flict and disruption could increase factionalism within the community among
existing and newly introduced econom c and social actors.

Al though the potential effects on sociocultural systems at Unalaska and Cold
Baymay be relatively insignificant from a structural point of view, zhe

-ii
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introduction of an oil and gas termnal and related activities ea Sz. GCeorge
island offers the potential for considerable institutional change. Section
IV.A.l.e. shows that annually there could be from 250 to 300 emplecvees oz the
i sl and who are associ ated in one way or another with the term nal end ccher
| ease-sal e-rel ated operations by 1995 and beyond, whereas there could be peak
periods of construction on the island prior to this involving more thar 600
enpl oyees.  Enpl oyment of such proportions would dwarf the nodest fisheries
effort begun recently as a partial means of substituting for withdrawz govern-

nment jobs associated with fur sealing.

As indicated in an earlier analysis of the potential effects of & sicilar
project on St. Paul Island (Naverin Basin [Sale 83] FEIS, Appendix & [USDOI,
1983]), there could be major effects on Aleut sociocultural systems oOn
St. George from changes in subsistence values, orientations and dependencies,
and in the structure of the community itself. Changes in subsistence patzerns
coul d evolve fromeffects of oil and gas termnal activities on scdsis:zence
resources or if interaction with this new sector of the econony resulted in a
tendency to dimnish the values and orientation.s associated with subsisteace-
based living in an Othodox comunity. On the ot her hand, empleyvmernt of
underemploved resident Aleuts in termnal and relzted operations couid assist
in filling the econom c vacuum created by governnent wthdrawal cZ fur-seal-
industry support. Income so derived could inprove living conditions ir the
context of withdrawal, although major dependence on a nonrenewabl e-zesozzce-
based econony coul d have |l ong-term social costs involved at the .time O
resource depletion.

In terms of the conmmunity itself, changes in community | eadership patzerns and
controlling factions could occur in the short-run from the negetizzioz and
arbitration processes involved in siting termnals on the island. These
changes coul d produce negative effects if the community were =not able to
maintain reasonabl e control over change processes. At the extreze, [0ss of
such control could result in creating a non-Aleut-resident majority on the
island interested in shaping a comunity more to their own liking. However,
the high degree of awareness on the island for maintaining control cver
change, conbined with their control over access to |and through cwnership by
the St. George Tanaq Corporation, suggest that nmeans exist for negotizzing
neasures to nmtigate potential |ong-term adverse effects on Aleut sociccul-
tural systens if termnals were sited there.

On the Al aska Peninsula, the community of Sand Point could be effected br the
operation of the LNG ternminal and shipment point at Balboa Bay. Sane foizt is
situated due south of Balboa Bay on Popof Island, but at a distance possibly
sufficient to encourage the devel opnent ©f an enclave popul ation &t the
teminal site and | essen the possibility of resident popul ati on growth at Sand
Point. However, population could occur in Sand Point from outsiders seeking
enpl oynent at the terminal or from such aspects as growth in service indus-
tries , placement of a U S. Ceast Guard station in Sand Point, and construction
of new housing. It is anticipated that a majority of the immgrants will be
non- Nat i ves.

The changes in population size and structure could have an effect on the
social organization of Sand Point. The percentage of Aleuts to the total
popul ation is expected to be reduced in the absence of the |ease szle, a trend

which will be intensified with the | ease sale. This will result in a zag-
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nification of the division between ethnic groups and, therefore, a nore
stratified society. The social organization of Sand Point will continue to be
based primarily on kinship, witk or without the |ease sale; however, as
popul ation growh frominmgration occurs, jt is |ikely that there will 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, jt is |ikely that there will be an

increased trend toward a displacenment of rural cultural values and crienta-
tions.  Another factor which coul d decrease the value placed on fishing as a
l'ivelihood is the high percentage of students choosing to continue their

education past high school; this is even more likely to occur as ocher ctypes
of enpl oynent become available and as the comunity grows. The increase in

| ocal - enpl oynent opportunities also will di scourage outmigration by Sand Poi nt
residents.

Political ramfications could ensue at Sand Point fromthe proximty of the
community to the LNG terminal, primarily as a short-term phenonenon associ at ed
with the disposition of the ad valerem-tax base represented by the term nal
facility.  The community of Sand Point may attenpt to annex tflle terminal or
others may seek to form a lower-peninsula borough to spread the tax berefits
beyond a Single community. Whatever the attempts enployed or the results

achieved, considerable relatively short-term political effects could be
realized wizain Sand Point and perhaps el sewhere in the lower Alaska Peninsul a

subregion in ternms of local goverzmental decisionmeking and possi bl e state/
community relations over che appropriate form of governnental ocrgsnizazion for

the area. In the long tern, however, effects fromthe oil terminal should be
sore econom ¢ than political in the public and private sectors.

SUMMARY (Effects ON SocioculturalSvstems):

Ef fects of the | ease sal e on the sociocultural systens of Unalaska are ex-
pected to be mininal and marginal conpared tothe effects of growth condizisas
expected 10 “be tree.ced by fisheries-oriented industrial develepment . In Cold
3ay, the moze than doubling of resident population with the lease sale pro-
duces a long-term prospect for chronic disruption of sociocultural systams
within the community, but which are generally void of structural implications .
The character of population and enploynent relations associated wWith jeage
sal e activities are cempatible witzh the historical, social, and e

experience of the communitvy, whereas the political system of organi i

would be subject o considerable stress jn attempting to devel op aag carsy out
growt h- management policies

Siting an cil and gas terminal on St. George | sland coul d produce adverse
effects within the Orthodox commurnity |ocated there unless mitigated through
| ocal means. Depreciation of subsistence values and orientations could ensue
trom enploynent and other interaction with the new economc sector of

st. Ceorge. Accommpdating a sizable non-ileut Or non-Orthodox rassidsnt
popul ation on the islaand could haszen this depreciation aswellas ;.--.c.cq
the basis for creating a new controlling social force within the compunicy .

Them echanism for negotiating and maintaining countervailing grow:h-mana%e:_ant
policies appears to exist, however, through zhe village corporation’s control
of access to land on cke island.
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On the Al aska Peninsula, the popul ation growth and econom c activity assoc-
iated With the operation of the ILNG term nal at Baldoa Bay couléd cause change
in Sand Point to the extent of creating a nore diversified az¢ stratified
community and perhaps hasten the trend toward displacenent o traditional
cul tural values and orientations underway from the nonetization of conmercial
fishing. Political ramfications could ensue locally and in the region from
attenpts to appropriate the termnal as a tax base, but such etfezzs should be
of snort-term duration.

CONCLUSI ON (Effects on Sociocultural Systens):

MODERATE effects on sociocultural systens are possible on St. George Island
and in Cold Bay. Effects on sociocultural systens shoul d be NZGLIGIBLE in
Unalaska, but may reach MINOR proportions in Sand Peint.

CUMULATIVE EFFECTS (Effects on Sociocultural Systems):

Cumulative effects ON sociocultural systenms in Unzlaska, Cold Bay, on the
Pribilof I slands, and in Sand point are assessed as the eggregzzé result °f
current trends in the absence of the |ease sale (Sec. 1IV.B.2., Alternative
11), the lease sale itself, and other activities oz projects :iientified in
Section IV.A.6.b. as constituting additional causal agents fcr potential
effects. For federal -OCS | ease sales, exploration of the St. Zeorge Basin
(Sale 70), and devel opnent of the Navarin Basin Lease Ofering (April 1984)
already are incorporated in the no-sale alternative. Beyond the proposed St.
Ceorge Basin (Sale 89), other devel opnents particularly pertinent to the
comuni ties of Unalaska and Col d Bay include the devel opment of tre St. George
Basin (Sale 70) and the North Aleutian Basin (Sale 92) because zf the roles
prescribed for themin devel opnent scenarios. In each of <znese sales,
Unalaska serves as the prinary narine-support base for offshore operations.
Cold Bay serves a simlar function for air support as veil as being a focal
point in the construction and operation Of a transshipnment oil aznd gas term-
nal on the southern side of the Al aska Peninsul a. Ot her comunities of the
lower Alaska Peninsula also could be effected by the additiez of an oil
terminzl to the LNG facility on Bal boa Bay. The Norzon Basin anc Barrow Arck
lease areas are not served directly out of these comunities, but :zankering to
market may increase the risk to subsistence resources on the Pribilef |slands,
which in turn could affect | ocal sociocultural systens.

In Unalaska, the predicted growth of groundfish-oriented industrial devel op-

nment, as discussed in Section IV.B.l1.b.|., should be the driving force for
change in local sociocultural systems. The OCS nmarine-support-base function
plays a considerably nore mnor role. |In the aggregate, however, the effect

on sociocultural systens in Unalaska should be nore of duration zzd degree of
di sruption than of institutional change beyond that which was initiared with
the crab-industry boom This should be true in Cold Bay as well, in that the
character of the community, as discussed in Section III.C.2., IS =ot expected
to substantially change as a result of serving a mejor air-suppzrt role and
supporting the operation of an Al aska Peninsula oil and gas terminal because
of the simlarity in enploynment relations expected to be involved and the
resul tant character of the popul ation that can be expected froz such rela-
tions.
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On the Pribilef Islands, adverse cumulative effects on subsistence resources
(Sec. IV.B.1.b.(3) from southern Bering Sea |ease sales and from tankering
could contribute to increased levels of stress already set in notion by
federal withdrawal from sealing. And, in this context, it would be tempting
o court €l ements of the petroleuz jndustry to establish facilities on either
of the islands. If such were the case on either island, the potential for
increased interisland rivalry and social disruption anong extended fanilies
situated on both islands could arise and have disruptive effects on |ocal
sociocultural systens, but not to the extent of creating a tendency toward
di splacing Othodox systens of beaavior.

On the Alaska Peninsula, effects oa kinship relationships and cultural orien-
tations could be magnified somewhat in the cunulative case by not only the
increased risk to resources brought on by an increased volune of tankering
t hrough Unimak Pass and to and fzem the southern Peninsula termnal, but alse
by state onshore oil and gas lease Sales 41 and 56, which (if successful)
would increase the likelihood of need for an ice-free-termnal site on the
Al aska Peni nsul a.

Gonclusion:  MODERAT% cunul ative eifects on sociocultural Systens are expected
in Unaleska, Col d Bay, on the P-ibilsf Islands, and in Sand Point.

(3) Effects cn Subsistence-Use Patterns: As defined in
Sec. 803 of the Al aska National Inzsrest Lands Conservation Act (P.L. 96-437),
“the term ‘subsistence uses’ mesns the customary and traditional uses by rural
Alaska residents of wild, renewzbis resources for direct personal or family
making and selling of handicraft zrcicles out of nonedible byproducts of fish
and wildlife resources for personzl or family consunption; for barter, or
sharing for personal or family ccasumption; and for customary trade.” Thae
term “subsistence-use” carries zhe sanme neaning in this discussion. Within
this context, the term "subsisternce-use patterns” has a harvest connotatica,
as expressed in the definition.s fzz |evels of effect used in this analysis
(see Table S-2). As shown by zhs cascriptien Of existing and potential fu-yrs
subsistence-use patrerns in sslected communities (Sec. III.C.3.), such
Ppatterns include the types of rest’~=:es ussd, the seasonality of the harves=,
and the degree of Use of such rasources iN the diet oOf local residents.
Discussion of cthe cultural significznce of harvest and subsequent distribu-
zional Or other patteras of behzwizsr IS reserved for the previ ous section on
socioculturzl svstenms . This <Ziscussion focuses on the communities (Urnalaska,
Col d Bay, azd St. (eorge) assuzed to host petroleum industry operations :p
support of the proposed lease szie and those nonhost communities (Nelson
Lzgoon and Sand Point) that could te .2ffected DV an LNG terminal and shipping
poi nt on Balboa Bay. 1In these cczzunities, potential changes in the patzeras
of subsistence resources use as z rssult of the | ease sale are assessed in
relation to population increases znc risks to resources posed by potential
cil-spill incidents. |n each cass, pctential effects are assessed in relation
to current trends in each communizy brought about in the absence Of the lease
sale, as discussed in Sect,, 1v-22 On the Pribilof Islands, the communizy
of St. Paul, as well as St. George, :s included because of the CONMMDN sudsis-
tence resources base.

As shown in the population projecticn
contribute less than 17 percen:z o
total of 2,876 in the vear 20C0) o

Sec. IV.A.l.e.), the lease sale would
1l resident (approximately 440 out of a
ave (57 cut of 1,622 in 1595) popula-



Subsi stence-use patterns (caribou and salnon) at Sand Point (also described in
Sec. III.C.3.) could be affected if the Al aska Peninsula LNG terminal were to
ettract service industries, Coast Guard-famly housing (as in Valdez), or
mgrants aztracted to the community in hopes of finding work. The |evel of
effect from population increases, however, should be mnimal. Salmon and
other merine subsistence resources are relatively plentiful and potentially
not subject to harvest conflict. Terrestrial wldlife, especially noose and
caribou, must be hunted on the mainland, a condition which shoul d limit access
to suck resources due to the transportation costs involved. Resi dent s
normal |y £ly or use the famly fishing vessel for such excursions, whereas
newcomers | ikely would have |ess access due to the |evel of technol ogy owned
or discretionary incone available. The LNG terminal facility could pose a
certain level of risk to marine resources near Sand Point from chronic dis-
charges, such as froma ballast-treatnent plant. However, such effects should
be minizal in conparison with the potential risk that could be posed by an
oi | - shi pnent  point.

SUMMARY (Effects on Subsi stence-use Patterns):

Subsi st ence-use patterns on the Pribilof Island would be adversely affected if
the fur seal popul ation were subject to an oil spill, to the extent that the
total ammuel supply of fur seal meat cculd be reduced for St. George znd St.
Paul residents by from50 to 100 percent. The residents of the Pribilofs
(acproxizztely 1,000 peopl e) are dependent on fur seal neat for 45 to so
percent of their diet. This outcone should be the case whether or not there
are direct biological effects in terms of abundance or distribution (as
discusseZ under biological analysis) of the fur seal herd. An oil spill
i nci dent could cause the NMFS to term nate or vastly reduce the commerci al
and/or sudbsistence-fur seal harvest for that length of time necessary to
determire the effects on the fur seal population. This length of time could
corceivazly be for nore than a vear.

El sewnere, effects on subsistence-use patterns should be negligible in rela-
tion to the effects already visited on the residents of Unalaska by the
fisheries-oriented growth and devel opment. The enclave popul ation at Bal boa
Baey for <he LNG paint and gas pipeline should effect little change in subsis-
tence-use patterns in Nelson Lagoon, Sand Point and Cold Bay due to the
cheracter of the harvest and the relative abundance of the resources available
for harvest.

CONCLUSICZN (Effects on Subsi stence-Use Patterns):

If there is e decision by NMFStosharply reduce or suspend harvests of fur
seals for ¢ perod of 1 year or nore, MaJOR adverse effects on subsistence-use
patterns on the Pribilofs |slands could be realized. Elsewhere in the |ease’
area effects woul d be NEGLI G BLE.

CUMULATIVE EFFECTS (Effects on Subsistence-Use Patterns):

Cumulative effects on subsistence-use patterns in Unalaska, Cold Bay, and on
the Pribilof |slands and Al aska Peninsula are assessed as the aggregate result
of currezt trends in the absence of the | ease sale (Sec. IV.B.2., the No-Sele
Alternative), the | ease sale itself, and other activities or projects identi-
fied in Section IV.4.6.b. as constituting additional causal agents for poten-
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subsistence resources and resulting subsistence-use patterns at Sand Point.
Subsi st ence-use patterns et Sand Point also may be subject to change fromthe
effects of increased population associated with increased activities at the
tercinal. Such effects could include nore restrictive harvest regul ations due
to increased harvest pressure. 4t Fal se Pass and King Cove, subsistence-use
patzerns |ikew se may be affected, but |ess by increased popul ati on than by
the increased shuttle-canker traffic traveling through Uninmak Pass te the
terminal, to the extent conparable to the |level of effect forecast for the
terrinal site.

Subsi stence practices are intertwned with the traditional culture of the
Aleut peopl e that reside on the Pribilef |Islands. As seen in the previous
analysis, major effects on subsistence-use patterns would be realized if the
fur seal popul ation were jeopardized by effects or potential effects from oil

spills. Since St. George Basin (Sale 70) exploration and Navarin Basin (Sale
§3) devel opnent are included in the base case, the potential effects of the
proposal for Sale 89 ceould be heightened with the devel opnent of hydrocarbon.s
in the Sale 70 and Sale 92 (Norzh Al eutian Basin) areas and W th cankering
from the Norton Basin and Barrow Arch areas to the north. The net effect

could be not only a heightened risk to the fur seel population but potentially
increased jeopardy to other subsistence resources used on the Pribilof
Islands. This increased jeopzzéy would take place in the context cf efforts
to ceconstitute the econony cf zhe islands follow ng federal withdrawal from
sealing. During this tine, subsistence harvests may be nore important than
ever befcre for the survival of the island’ s residents.

Conclusicn (Effects on Subsistence-use Paterns): MAJOR effects cn subsis-
tence-use patterns coul d be rezlized on the Pribilef |slands. Effects ON
subsi stence-cse pattezns could be MINOR in Unaleska and NEGLIGIBLEZ in Cold
Eay, although there could be MINCR effects anong the other communities of the
icwer Alaska Peninsul a.

(4) Effects on Local Econony:

Unalaska;Dutch Harbor:  Enployment effects would begin in 1986 with 21 addi-
tiocnal jebs held by residents of the commnity and an additional 33 jobs held
by workers expected to be housed in a petroleumindustry enclave. Tae 21 new
jobs held by conmunity residents include jobs created by the indirect effects
of the proposed sale, such as new jobs in retail trade or local governnent, as
well as jecbs in petroleum activities. The enclave workers would comute (i.e.
rotate) to residences outside of Unalaska/Dutch Harber and are expected tc
spend equal nunbers of days on the worksite and at their permanent residences
el sewhere. Most commuters would maintain a permanent residence in Anchorage,
in other Al askan urban centers, or in comunities outside of Alaska.. The 33
jobs held by commuters, together with the 21 additional jobs held by community
residents, would increase total enploynment in 1986 from a projected 808 in the
no-sgle case to 862, for a gain of 7 percent above the no-sale case. See
Table C-3 of Appendi x C for amaual projections of resident enploynent, enclave
enpl oynent , and total enploynent, with and without the proposed |ease sale.

The effect on enployment wouléd remain at |ess than 100 jobs until 1992, when
zotal enpl oyment would be i ncreased by 130 jobs, from 1,640 in the no-sale
case to 1,770 as a result of the | ease sale, <for a projected gain of 8 per-
cent. Peak-enployment effect would occur in 1993, with 94 additional jobs
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hel d by the resident workforce and an additional 288 jobs held ty commuters in
the petroleum enclave. These additional jobs would increase total enploynent
to 2,226 as conpared to only 1,844 in the no-sale case, for a gain of 21
percent OVer the Nno-sale case. The percentage increase over the no-sale c=se
would be even greater if total enploynent at Unalaska/Dutch Harbor were not
expected to grow rapidly in the no-sale case during the years 1983-2000 due :o
expansi on of the demestic-groundfish industry, By 1996, the total job effect
of the proposed |ease sale probably would decline to about 200 jobs. |In most
years subsequent to 1996, the increase in enploynent would be about 250 jobs,
with virtually all of these jobs held by residents of the comunity. The
i ncrease of approximately 250 jobs would include jobs created by the indirect
effects of the proposed |ease sale, including newjobs in retail trade and
local governnent. During the years subsequent to 1996, the sale would
increase total enployment by 8 or 9percent above the enploynent projected in
the no-sale case.

The general pattern is one of mnor enploynment effects in the exploration
phase and fairly significant effects during the devel opment phase (peaking in
1993), with most jobs in both the exploration and devel opnent phases filled by
comuters living in the petroleum enclave. By contrast, it is expected that
the new | ObS created by the production phase of the proposed | ease sale would
be filled entirely by permanent community residents. The production phase
woul d begin in 1995, but would overlap with the devel opment phase during the
years 1995 and 1996.

Because unenpl oynent is believed to be extrenely low anbng permanent residexts
of Unalaska/Dutch Harber, it is doubtful that the proposed |ease sale would
decrease joblessness in the community. However, because petrol eum induscry
jobs generally pay well, it is possible that average i ncones in the community
would be increased slightly as a result of the |lease sale. ©Possible negaziv
economic effects could ir.elude crowding of port facilities, a slightly in-
creased rate of price inflation, and housing shortages. Any effect On price
| evel s probably would be limted to prices charged by hotels, restaurants, aad
bers, and toO resicential rentzl races. Any danage which petrol eum developzent
might cause co0 the fish, fishing gear, or other marine resources of the re~-’op
cculd result in economic loss to residents of the community. FbMBVGF, zs
exslained in Section 1v.51.5.(1.) (Effects on Commercial Fishing Industzy) ,

the overall effects ON the commercial- fishing Industry are expected to be
negligible.

([) R

Col d Bav: Enploynent effects would begin in 1688 with 3 additionzl jobs reld
by the resident workforce of Cold Bay and an additional 43 jobs helé by
wor kers expected to be housed in a petroleum industry enclave. The enclzve
wor kers woul d commute to residences outside of Cold Bay and are expectec t
spend equal nunbers of days on the job at Cold Bay and at their permanen
residences . Most commuters would MAintain a permanent residence in Ancher ‘g

i N other urban centers of Alaska, oOr in comunities outside of Al aska. Ths ;
new jobs held by commuters, together with the 3 additional jobs held by
permanent residents, would increase total enployment in 1986 from a projec:ted
239 in the no-sale case to 233, for a gain of 19 perter.c above <the no-szle
case. See Table c-6 of Appe'xu.lx C for annual projections of resident emplioyv-
mzent and encl ave enploynent, and total enployment, with and Wi thout =zze
proposed | ease sale.
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Due to the many unknowns which will influence devel opnent in both the petrole-
um and groundfish industries, it is inpossible to nmake reliable predictions of
the relative effects of these two industries, or of the conbined effects. The
region has a past history of large scale ups and downs in economc activity,
with activities in peak periods carried out largely by a transient workforce.
This general pattern can be expected to persist into the indefinite future,
regardl ess of the magnitude of future activities in the petrol eum and ground-
fish industries. Heavy reliance on a transient workforce tends to reduce the
effects of economc fluctuations on the permanent residents of the region.

Concl usi on (effects on Local Econony): The cunul ative effects of both the
petroleum industry and the expansion of the domestic groundfish industry are
expected t0 be MODERATE. The-principal econom c effect probably would be a
noder at e decrease in j obl essness among residents of the region, primrily
among residents of the Pribilof Island communities of St. George and St. Paul.

(5) Effects on Comunity Infrastructure: The devel opnent
scenario for the mean-resource |evel indicates that a primary air-support base
could be at Cold Bay and a narine-support base could be based out of
Unalaska/Dutch Harbor. St. George Island also could provide Jarine and air
support. The increased resident population generated by onshore activities of
the above nature would be the mmjor 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 abilityto
provi de services. Expenditures necessary for public services and facilities
generally rise in response to. demand generated by econonmic and popul ation
growt h. However, “although revenues generated from onshore OCS activities
should be adequate to cover |ong-term expenditures, there could be a lag
bet ween the ctime that the demand for services arises and the tax revenues are
sufficient to fund services. During this period, when revenues lag beiind
service demands, the community could experience hardships (i.e. , crowding of
facilities , shortages of supply, and/or reduction of service standards).

The follow ng discussions Of the effects of OCS-rel ated population growth on
the capacities of existing and/or projected services in Cold Bay and Unalaska
are based on the following assunptions: (1) industry wouid provide facilities
and services for all enployees residing in an enclave; only those employvees
beconi ng permanent residents of =z community would use local infrastructure;
and (2) industry woul d devel op electrical and water-supply capacities to mest
support-base functions. More dezailed information concerning the projection
of demand levels in the communities of Cold Bay and Unalaska can be found in
Appendi x G

Most of the developable land on St. CGeorge Island is owned by the Tanag
Corporation, which has considerable political authority and could require che
devel opment of enclave-type facilities foz exploration-, development-, and
production-support functions. Assuming that all facilities and services to
neet the basic needs of enclave workers would be provided by industry , =o
expansi on of St. George's infrastructure would be necessary.  However, the
comunity does envision expansion of basic services to support future fisa-
eries and tourist ventures.

Col d Bay: If a commercial discovery OF o0il were mace, an OCS-generated
popul ation of 301 residents could be expected to reside in Cold Bay by the

| V-117
B- 85



year 1997. Devel opment of an air-support facility would provide additional
strain on existing facilities, since the population in Cold Bay would nore
than double as a result of OCS activities. As a result, nost leccal infra-
structure would require expansion to meer community needs. The effects on
i ndi vidual services provided in Cold Bay due to popul ation growth attributed
to OCS activities are provided in the follow ng discussions.

Housi ng should pose very few problems for the commnity. The renoval of
transportation and communication functions by RCA and the Federal Aviation
Admi nistration (FAA) would result in population reductions and & subsequent
oversupply of housing. During the period of base-case popul ation declines,
OCS activities would result in a small influx of new residents. The OCS-
generated demand for housing units would begin in 1986, reach a peak of about
120 units in 1997, and remain stable at this |evel over the rest of the
forecast period. Until 1996, the oversupply of housing resulting from base-
case popul ation declines wuld be offset by the demand created by the influx
of OCS residents. The potential uses of the available housing is uncertain;
however, housing may be leased Or rented to new residents. Land evzilable for
orivate developnent is currently limted. The Gty of Cold Bay is conducting
negotiati ons with the State of Alaska and the U S. Government in zn effort tc
gain access to land. Analysts for the Bristol Bay Cooperative Manzgement Plan
Group project that the city would acquire zbout 1,000 acres of lané by the end

of the century (lnpact Assessment, 1983). If these efforts are successful,
adequate amounts Of land woul d be available for residential purposes.

Sctudent enrollnment increases .artributed to OCS activities we:ld not be
anticipated until the beginning of the production phase (1993-1994). During
the expl oration and devel opment phases, nDst workers would be unzttached or
witheut dependents due to the short-term nature of Construction jcbs. Little
change IS anticipated in the nature of educational service. in Cole Bay during
this period. Enrollment increases of one student could be expected by 1992,
with an increase of 43 students by 1997 and maintenance at this level (total
enrol | ment 73 students) through the year 2004. 4fter the year 2034, enrol |-
ment levels would decline slightly. During the years of peak 0OCS enroll nents
(1996-2005), <total enrollnment in Cold 3eyv's school systems is z-ojected at
sbour 73 students. The increased enroll ment levels resulting fre= OCS activ-
ities would require expansion of Cold Bay's school system by 1957. TO meet
enrol | ment needs, one additional classroom would be necessary.

The current capacity of Cold Bay’'s generation systemis 1,600 kiiowatts (kW)
which is over twice the current peak demand on the system Assum ng azn
installed generation capacity of 3.75 k¥ per resident (Al aska Consultants,
1981), a peak OCS-generated demand of 1,100 k¥ would occur between 1995 anc
2900. Considering that the total demand would require an installed capacity
of about 1,900 k¥ during this same period, the present generation svstem would
not be able to accommodate the total resident population over zhe forecast
period. OCS generated demand would account for over 30 percent of the total
demand between 1995 and 2010.

The water- and sewage-treatment systens are currently overused for the current
popul ation levels. Because these systens are substandard and considering the
current negotiations between the city and FAA, they would, in all |ikelihood,
be expanded and inproved within the next decade. The water-supply system witk
a capacity of .030 MGD shoul d be adequate until the early 1990's. 3By 1995,
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t he system's capacity would be exceeded as a result of donestic uses assoc-
iated with OCS activities. OCS generated demands woul d peak at sbout . 040 MGD
between the years 2000 and 2010. This demand would account for over 60
percent of the total demand. Wth waste-water generation closely epproxi-
mating water consunption, the sewage-treatment facility (design capacity
22,500 gallons/day) is operating beyond its capacity. A conservative estimte
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 treatnent |oads would constitute over
60 percent of the total treatnent |oad over the [ife 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
heal th care would continue to be provided by a visiting public health nurse

and visiting physician. Serious heal th-care needs woul d continue to be
provided in Anchorage.

Police protection in Cold Bay is currently adequate; however, a full-tine
of ficer probably would be required due to the influx of OCS workers. Deten-
tion facilities also would require upgrading. Fire protection would be
adequate in ternms of equipment and storage capacity, but the systemcurrently
does not meet the standard of punping 500 gallons per mnute above normal
wat er-flow conditions for a 2-hour period.

Unalaska: |If a commercial discovery of oil were nmade, a maxi num OCS- gener at ed
popul ation of &&1 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 popul ation grewth attributed to OCS activities are indicated
in the follow ng discussions.

Housi ng demands from OCS activities in Unalaska would peak at about 200 units
in che late 1990's.  This would constitute about 20 percent of the zotal
housi ng demand.’ Becauseofthe small amount of | and available for develop-
ment, the increased demand for housing would be expected to fuel land spec-
ulation. This would manifest itself in higher prices for |and purchase and
house ren:zal.

Facilities and staffing necessary to accommodate base-case population growsh
i N the Unalaska school System should be able to absorb OCS-generated grow:h
over the forecast period. Enrollnment increases would begin in 1585 ara

increase to a peak of about 100 students between 1995 and 2005. Peak 0CS-
generated enrollment WOUl d constitute about 16 percentof the ctotal er.rail.neriz

in the system

| nprovenents planned for Unalaska's urilities (power generation and water- and
sewage-treatnent systens) probably would be conpleted within the next & or 5
years . Even with the planned inprovenents, these systemsmaynotbeableto
acconmpdate the increased demands. Improvements tO the water- &and sewage-

treatment systems al SO could be del ayed due to decreases iN city revenues Sor
public facilities. The demands on these services generated by OCS-resident
popul ations woul d exacerbate the existing conditions associated with these
systems; however, the demand increases would be mnimal when compared to
proj ected base-case-demand | evels.
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Citvplans indicate that the current power-generation system would be aug-
=mented in increments of 2,500 kW as demand warrants and that by 1990 power i s

expected 1O be supplied bv a geothermel or a heavy-fuel, |ow speed diesel
plant. Assuming these gozls are achieved, OCS-residential power demands would
have a negligible effect on the communitv's generation system I nstalled

capacity requirenents for OCS-residential reeds could peak at about 1 ,700 kw
around the vear 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 conpani es operating out of Unalaskaz probably weuld generate their own
power until the city develops a reliable central power svstem and thus would
neve little effect on the system  As OCS and fishing industries are phased
into this svstem, if the system does not possess adequate peaking capacity,
service-base denmands coul d reduce power available to other users. Ir these
instances , users would be required to generate power during peak-|oading
seriods, thus increasing costs (Centaur Associates, Inc., 1983).

The eceneomic growth expected in Unalaska over the newt 30 wears would con-
iderzblvincrezsethe demand on the citv's water svstem. Based ON economic
i population-growth figures, future average demand for industrial and
nonindustrial purposes is expected to increase frem current Jevels (11.5 MCD)
-0 a peak of shout 23.5 Mcp between 200 and 2010. The mafority of this
growth is attributed to an expanded seafood-processing industry. Assunming
hzt planned i nprovenents to the system are conpleted and svstem | eakage is
gduced to near-zero, the present system (with a capacity of 17.3 MGD) would
e adequate through the m d- 1990’ s. OCS donestic demands woul d account fer
less than 1 percent of the total demand over the forecast period. The use of
city water by OCS devel opnent conpanies is expected to be m ninmal. In the
short term (exploration phase), fresh water could he obtained fromtank trucks
c?erated by industry. This svstem coul d easily “e accommpdated bv the city.
_f commercial quantities of hydrocarbons are founé, onshore devel opnents could
be serviced directly fromcitv water liners. However, alternate cevelooments
(groundwater and/or surface runoff collection) are probable (Certaur
Associates, Inc. 19831,
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The effects of OCS activities on Unalaska's sewage-treatnment system would be
similar te those .oem the water-supply svstem, clue to the correlation between
water and water consunption. Existing collection and treatnent facilities are
extremelv jnadequate and pose a health hazard to the communitv due to large
quantities of sewage and waste being dunped into the waters around Unalaska.
Increases in sewage and wastewater production <from current levels to about
. 757 ¥GD bv the year 2000 could aggravate existing problems; however, due to
the small number of residents attributed to OCS activities, they would con-
tribute about 10 percent of the total wastewater production.

Construction of support bases would not affect citv wastewater-treatment
facilities or the fishing industry. The Offshore Svstems-facilitv crperators
have indicated that a septic tank and | each field would be bhuilt tO handle
CCS-workforce~generated wastes.  Also, Captain’s Bay, which iS a potential
support-kzse site, is far enough awav from fishing industry activities
[Iliuliuk Harbor) that anv discharges would not interact wth the seafood
i ndustry, which uses saltwater for processing (Centzur Associates, Inc, 1983) |
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OCS activities would increase the |ocal population and put an additional
strain on health, police, and fire services. One additional acute-czre

hospital bed and one additional law enforcement officer would be necessary :o
neet the additional demand. In the long term, increased OCS activity would
increase the availability of aircraft and vessels in the region to aid locz.
emergency personnel in care and transportation of the injured.

CONCLUSION (Effects on Community Infrastructure):

Popul ation increases resulting froman OCS narine-support base in Unalaskz
woul d have a MODERATE effect on all services and facilities except the watez-
supply system  Popul ation increases associated with the devel opnent of aa
air-support base in Cold Bay would have a MAJOR effect on basic services.

CUMULATIVE EFFECTS (Effects on Community Infrastructure):

The cunmul ative effects on the infrastructure of Coid Bay and Unalaska zre
based on the assunption that (1) conmercial quantities of hydrocarbon would be
di scovered and produced from the followi ng planned OCS |ease sales: Navariz
Basin Lease Offering (April 1984), St. GCeorge Basin (Sale 89), and Ncrt:
Al eutian Basin (Sale 92); (2) exploration woul d occur only in the St. Geergs
Basin (Sale 70); (3) Cold 3ay and Unalaska would serve as air- and marine-
support bases, respectively, for zhe above-nentioned sales; and (4) base-case
demands on these commnities’ infrastructures would be the same as outlined iz
Alternative Il (Section IV.B.2.).

The devel opment of ocher of fshore |ease areas in the Bering Sea and the st
| ease sale in Bristol Bay could substantially increase the resident popu.z-
tions and the demand for basic services in Cold Bay. 4 demand for services iz
addition <o those necessary o provide for basic care and the populatzicz

generated by the Navarin Basin (Sale 83) could severely hanper the comzmun-
ities ' abilities to provide basic services, resulting in major effects.

The resicent popul ation of Unalaska is expected to increase from ics currez
| evel (687 residents in 1981) to a peak of about 2,200 by the year 2000. -
effects of this projected populaticn trend ON Unalaske's infrastructure woull
general |y be the same as those outlined in cthe no-sale alternative {S::
IvV.3.2.). The demand for services would ‘be slightly higher than those zrc-
jected for the no-sele zlternztive (Alternative 11); however, the projec:z:
popul ation levels would still have MAJOR effects on Unzlaska's infrastructure.

2

2. Alternative II - No Sale: The effects on biological resouzc
and social and econonic systens as described iz the proposal (Alternative
or any of the alternatives to the proposal (alternatives III, IV, V, and "1
woul d not occur in this alternative. The cancellation of this proposed le
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sale could reduce future OCS oil and gas production, perpetuate the need ¢
inported oil, and add to a national need to develoP alternative enerzs
sources. Appendix J identifies alternative energy scurces and descri bes the:i-

environmental risks and current and projected uses. Table IV-12 shows tos
amountof energy needed from other sources te replace anticipated oil and zzs
production from the proposal.
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