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The United States Department of the Interior was designated by the Quter
Continental Shelf (0CS) Lands Act of 1953 to carry out the mpjority of
the Act’s provisions for adm nistering the mneral |easing and devel op-
oent of offshore areas of the United States under federal jurisdiction.
Wthin the Department, the Bureau of Land Managenent (BLM) has the
responsibility to neet requirenents of the National Environmental Policy
Act of 1969 (NEPA) as well as other |egislation and regul ati ons dealing
with the effects of offshore devel opnent. In Alaska, unique cultural
differences and climatic conditions create a need for devel oping addi -
tional socioeconomc and environnental information to inprove OCS deci -
sion neking at all governnental |evels. In fulfillment of its federal
responsibilities and with an awareness of these additional information
needs, the BLM has initiated several investigative prograns, one of
which is the Alaska 0CS Soci oecononic Studies Program (SESP).

The Alaska OCS Soci oeconomic Studies Programis a multi-year research
effort which attenpts to predict and evaluate the effects of Alaska 0CS
Pet r ol eum Devel opment upon the physical, social, and economic environ-
ments within the state. The overall methodology is divided into three
broad research conponents. The first conponent identifies an alterna-
tive set of assunptions regarding the |location, the nature, and the
timng of future petroleum events and related activities. In this
conponent, the programtakes into account the particular needs of the
petrol eum i ndustry and projects the human, technol ogical, economc, and
environnental offshore and onshore devel opment requirements of the
regi onal petrol eum industry.

The second conponent focuses on data gathering that identifies those
quantifiable and qualifiable facts by which 0CS-induced changes can be
assessed. The critical comunity and regional conponents are identified
and evaluated. Current endogenous and exogenous sources of change and
functional organization ameng different sectors of community and region-
al life are analyzed. Suscepti bl e community rel ationships, val ues,
activities, and processes also are included.

The third research component focuses on an eval uation of the changes
that could occur due to the potential oil and gas devel opnent. | npact
eval uation concentrates on an analysis of the inpacts at the statew de,
regional, and |ocal |evel.

In general, program products are sequentially arranged in accordance
wi th BIM's proposed OCS | ease sale schedule, so that information is
timely t 0 decisionmaking. Reports are available through the National
Technical Information Service, and the BLM has a limted nunber of
copi es available through the Alaska 0CS Office. Inquiries for inform-
tion should be directed to: Program Coordi nator (COAR), Soci oecononic
Studies Program Alaska OCS Office, P. O Box 1159, Anchorage, Al aska
99510.
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ABSTRACT

This report evaluates potential air and marine transportation systems impacts
in Unalaska, Cold Bay, and St. Paul, Alaska following the proposed St. George
Basin OCS lease sale (#70), scheduled for February 1983. A detailed
description of existing and anticipated transportation facilities and
services is included for each of these communities. Forecasts of air and
marine transportation demands without the economic influence of the lease
sale are developed as a base case for comparative analysis. Petroleum
development scenarios, prepared by BLM, serve as forces of economic change
following the lease sale. Two scenarios are used: an exploration-only
scenario, which assumes exploration takes place but no oil is found; and a
“mean” case scenario, which assumes up to 1,200 MMbbl of oil and 3,660 bcf of
gas are discovered. A forecast of additional air and marine transportation
demands generated by the increased economic activities of 0CS development
were prepared for each scenario. Impacts were determined by comparing
transportation demands with and without OCS development against existing and
anticipated transportation facilities and services. Several variations of
the mean case scenario were used to evaluate the effects of locating oil and
gas terminal facilities at Makushin Bay, lkatan Bay, or on St. Paul Island.
The study also attempted to evaluate future vessel traffic in Unimak Pass.

The Aleutian-Pribilof region surrounding these communities is a relatively
isolated area where costs for transportation are high. Freight moves
predominantly by water and people travel by air. Unalaska is presently the
major marine transshipment point for western and northwestern Alaska and the -
Aleutian region. Cold Bay is presently the major air transfer point in the
region. The general condition of transportation facilities in these two
communities ranges from fair to excellent with some facilities having special
limitations affecting future usage. Marine facilities at St. Paul are poor.
The quality of transportation services vary depending upon available
facilities and demand: services at Unalaska are good; at Cold Bay air
services are good, marine are fair; at St. Paul air services are fair, marine
are poor.
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In the absence of any OCS development, the primary source of future economic
growth is expected to be the bottomfish industry, which, as shown below, is
expected to greatly affect each of these communities, as well as others.
Forecast demands exceed the capacity of currently available services. No
overall improvement in quality of services is expected, as operators attempt
However, possible introduction of jet aircraft could improve
Both Unalaska and Cold Bay are expected to

to keep pace.
interregional air travel times.
maintain their regionally dominant roles in, respectively, marine and air
transportation. Air facilities at all three communities and marine
facilities at Unalaska and Cold Bay appear to have sufficient capacity to
handle expected growth, if existing faciity use patterns are maintained. It
is unlikely that forecast economic growth for St. Paul can be attained
without improving existing marine facilities. Improvements also will be

needed in air and marine navigation and communication facilities throughout

the region.
Base Case Change From 1980 Levels

Unalaska Cold Bay St. Paul

Year level (%) level (%) level (%)
Population 1985 2,900( 34) 330( 36) 527( 0)
1990 6,300(185) 420( 73)° 1,400(185)

2000 13,200 (500) 650(165) 1,400(185)
Marine 1985 510,800( 37) 18,400( 38) 4,200(C 0)
Tonnage 1990 799,000(114) 27,900(110) 33,200(690)
2000 1,320,000(253) 64 ,100(382) 33,200(690)
Enplaned 1985 13,200( 32) 26,400( 35) 2,400( 1)
Passengers 1990 29,100 {191) 42,400(117) 6,200(159)
2000 64,800(548) 105,500(441) 6,200(159)

The additional demands of OCS development suggested by the exploration-only

scenario are temporary and short term, lasting only five years after the
sale. Most OCS activities peak by 1987. Although the additional
transportation demands of 0CS in 1987 generally constitute half of the

Xvi



increase in demands that year, the overall increase in demand is expected to
be handled through available facilities with minor adjustments to existing

services.

The additional demands of the mean case senario are longer term and of
greater intensity, but not near the intensity of bottomfishing growth.
Generally, OCS impacts are less than might be anticipated. Part of the
reason for this is because 0CS activities are expected to be confined to
enclaves located away from existing communities (i.e. at Makushin Bay, Ikatan
Bay, orSt. Paul Island). Another reason is because OCS activities peak in
the mid to late 1980°s and begin to decline just as bottomfish development
begins to take off. For example, with 0CS facilities at Makushin Bay, the
1989 peak population increase at Unalaska is expected to be only 19 percent
over base case values cited above. Additional throughput tonnage at Unalaska
peaks in 1984 at only 13 percent above base case values and additional
enplaned passengers peaks in 1989 only nine percent above these values.
Depending on location and mode, the addition of 0CS activities at their peak
is equivalent to advancing the base case forecast 2 to 10 years closer in
time. The ability of services and facilities to meet the combined demands of
bottomfishing and OCS are similar to those noted earlier regarding the base
case. Much of the reason for this is because the oil and gas industry has
developed specialized transportation services. These specialized services in
combination with the use of enclaves serve to mitigate many potential
problems.

XVii






|. INTRODUCTION

Purpose

The purpose of this report is to identify and discuss transportation
impacts of potential oil and gas development resulting from the proposed
federal outer continental shelf (0CS) lease sale number 70. The lease
sale area is located between the Aleutian and Pribilof Islands of Alaska
in an offshore area labeled the St. George Basin. This study of trans-
portation impacts is one of several key study elements of a larger in-
tegrated effort to evaluate the broad range of possible socioeconomic
impacts of the St. George Basin lease sale. In turn, the series of St.
George Basin studies is part of the Bureau of Land Management’s {BLM)
Alaska 0CS Socioeconomic Studies Program {SESP), which seeks to evaluate

all federal 0CS lease sales planned for Alaska.

The study of transportation impacts was prepared for use by BLM decision
makers in various steps of the Federal OCS leasing process. The study
places emphasis on the information needs of the environmental impact
statement (EIS) and secretarial issue document (SID), which must be pre-
pared for the St. George Basin lease sale. The study also seeks to
develop transportation planning information of use to the Intergovern-
mental Planning Program (IPP). Through the IPP, the study is expected
to aid development of hydrocarbon transportation related lease-sale
stipulations and the longer range assessment of the transportation ef-

fects of Federal lease-sale policy.
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The Proposed OCS Sale

The proposed St. George Basin lease sale, 0CS sale number 70, currently
scheduled to be held in February 1983, is the first of several proposed
0CS sales in southwestern Alaska. It is the second proposed sale in
the Bering Sea and comes one year behind the Bering Sea-Norton Sound
sale (number 57) scheduled for February 1982. The area initially
identified for the sale (the area of call) is bounded in the east by
longitude 165°W., in the west by longitude 171%., in the north by
latitude 58°N., and in the south by a line defining the Bering Sea
boundary between state and federal lands three nautical miles offshore.
The area of call, illustrated in Figure 1, lies within the Aleutian
Census Division, which encompasses all of the Aleutian Islands, the
Pribilof Islands, and the Alaska Peninsula from Port Moller west.
Throughout this report the Census Division will also be referred to as

the Aleutian-Pribilof region.

Following the "call for nominations” in 1979, at which time the oil in-
dustry was asked to nominate tracts for inclusion in the sale, BLM re-
viewed the suggested tracts and reduced the call area to those sets of
tracts (blocks) shown in Figure 1. These selected tracts are the focus
of the EIS-and are the assumed location of offshore 0CS activities
described in this report. The central portion of these tracts lies al-
most equidistant from the Pribilof Islands and Unalaska-Dutch Harbor,
about 241 kilometers (150 miles). Some tracts on the west side of the

sale area are as close as 64 kilometers (40 miles) to St. George Island
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in the Pribilofs and on the east side as close as 72 kilometers (45 miles)

to the Alaska Peninsula.

Study Scope

In the Aleutian-Pribilof region, as in many regions of Alaska, aviation
is the primary mode for moving people,and marine transportation is the
primary mode for moving goods. Consequently, the focus of this study

is to determine the effects of OCS development on regional air and

marine transportation facilities and services.

There are several principal components of this study:
¢ A description of the present regional aviation and marine
transportation systems. This baseline emphasizes facilities,
services, usage demands, and capacity limitations, but also
provides information about relevant regulatory controls,
levels of service, service rates, particular regional issues,
and the trends of change affecting facilities, services, and

demands.

¢ A forecast of future aviation and marine transportation
demands and service Requirements assuming the lease sale
is not held. This forecast, labeled the *“Base Case”,
extrapolates existing trends and conditions unaffected
by any 0CS events. Its purpose is to provide a com-

parative base for forecasts that contain OCS events.

.



The transportation element of this forecast builds upon
economic and population forecasts prepared by other BLM
contractors. The forecast usage demands and service
requirements for each mode are evaluated for their effects

on anticipated facility and service capacity.

o A forecast of future aviation and marine transportation
demands and service requirements assuming the lease sale
is held. This forecast actually consists of several
forecasts, one for each level of intensity of OCS develop-
ment defined in scenarios prepared by BLM. These fore-
casts, labeled “0CS cases™”, extrapolate existing trends
and conditions as they might be influenced by the
addition of 0CS activities and new OCS employment
opportunities. Revised economic and population fore
casts, which reflect the addition of 0CS events, serve
as the basis for the transportation forecasts. The
economic and population forecasts are prepared by other
BLM Subcontractors (See Alaska Consultants, 1981 and

University of Alaska, 1981).

¢ Specification of impacts for each of the 0CS cases. An
evaluation of the positive and negative effects of proposed
0CS events is made by comparing each 0CS case to the base
case and to the anticipated capacity of available facilities

and services.



The number of OCS cases to be evaluated can be varied by changing the
amount of recoverable resources assumed to be discovered, which affects
the overall intensity of development activities, or by changing the
locations of key shore-based facilities (oil or gas terminals or

support bases), which affect. the concentration of development activities.
In this study two scenarios are used to forecast OCS events. One. labeled
the “exploration-only” case, assumes exploration takes place, but no oil
is found in commercially recoverable quantities. The second scenario,
labeled the “mean case”, assumes the median statistical estimate of re-
coverable oil (determined by the U.S. Geological Survey-USGS) is found
and developed. Three possible locations are considered for the various
facilities: Unalaska-Dutch Harbor, because of its marine transportation
infrastructure; Cold Bay, because of its air transportation infrastruc-
ture; and St. Paul Island, because of its closeness to the sale area.

In addition to these locations, the international airport at Anchorage,
which is the air transportation hub for all Alaska, is included because
of the cumulative effects of additiona™ OCS development on that facility,
These specific locations are important to the scope of this study because
they limit, as well as focus, the level of detail presented about the
regional transportation system to only those elements serving the af-
fected locations. Other elements of the regional transportation system

are then dealt with in a more general manner.

There are two important limitations placed on the scope of this study,

which effect a broader usefulness of this report. The development of
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a “transportation plan” to deal with OCS transportation issues was not
a purpose of the study, nor was the study to investigate measures to
ameliorate negative impacts. These limitations were imposed by BLM be-
cause many other factors, beyond those identified herein, will enter
the federal decision-making process. State and local governments,
other agencies, or groups and individuals must be provided the opportu-
nity to make independent assessments of alternatives and mitigating
factors. In the federal OCS management process, the opportunity to
present plans and suggest mitigating measures exists through the mechan-
ism of the EIS. By making this report available, it is hoped the
information will be useful to these various non-federal entities as
they plan for the proposed sale and respond to the federal government’s

decisions through the EIS.

Organization of Report

The report commences in Chapter 11 with a discussion of the kinds of
demands that 0CS oil and gas activities place on transportation systems.
This background information is followed in Chapter Ill1 with a detailed
presentation of the Aleutian-Pribilof region transportation baseline.

The communities cited above are included in this description. Chapter |V
presents the base case forecast and an analysis of the impacts of expect-
ed economic growth on the regional transportation system. The explora-
tion-only scenario and its short time effect on the region is described
in Chapter V. In Chapter VI, the mean case scenario is described and

the first of three location alternatives for the shorebased facilities
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is analyzed; Unalaska-Dutch Harbor. In Chapters VIl and VIII the mean
scenario continues, but the evaluation focuses on the other possible
facility locations, respectively Cold Bay and St. Paul Island. The

impacts determination is included as a subsection of each of the

scenario chapters, V-VIII.

Appendix A provides a glossary of marine transportation and 0CS terms

used in the report.

Appendix B presents the methods and assumptions used throughout the re-
port and describes some additional analytical data that would be in-

appropriate in the body of the report.
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II. OCS DEMANDS ON TRANSPORTATION, GENERALLY

The purpose of this chapter is to provide the reader background infor-
mation about the kinds of demands that OCS activities place on trans-
portation systems, It is hoped the information will aid understanding
of the direction and content of the analysis in chapters |V-VIII and
the methodology in Appendix B. The descriptions in this chapter are
necessarily superficial, but are assumed to be typical, Actual condi-
tions in each sale area are certain to vary because the equipment, en-
gineering requirements, and working environment, among other factors,

are different.

There are four generally recognized phases of OCS development: Explora-
tion, Development, Production and Shutdown. As depicted in Figure 2,
which illustrates the relative intensity and duration of each phase, these
phases overlap each other. There is no typical span of time to each
phase, nor is there a typical activity level. However, the initial lease
on Federal offshore lands is only available for a five year time period
and the lease can be canceled or renewed depending on the Tevel of
activity or results of drilling. In most of BLM's oil and gas scenarios
a typical time frame from lease sale to shutdown is 30 to 40 years
depending on the level of resources discovered and rate of production.
Most of the SESP studies, however, deal with the period between now and

2000 and, therefore, treat only the first 18 years of development activity.
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Each phase of development has its own transportation requirements, as
discussed in the following sections of this chapter. However, it

should be noted that movement of rigs, platforms, and other special
pieces of equipment, as well as other materials associated with 0CS
development, require specialized transportation services. Offshore oil
and gas activities, which occurred first in the Gulf of Mexico and later
in the North Sea as well as other parts of the world, have produced
specialized technologies and equipment together with companies to
operate them. Oil and gas companies contract with these companies

when the need arises rather than develop such capabilities in-house.
Marine carriers now serving Alaska, it is assumed, would not compete for
business where specialized vessels or expertise are required for such
activities as moving goods from supply base to offshore work sites,
laying underwater pipelines, or in moving and positioning a rig. This
degree of specialization has a significant effect on the range of

impacts likely to occur in a particular lease sale area.

Exploration Phase

The exploration phase includes pre- and post-lease sale activities to
discover and assess the location, quantity, and recoverability of oil
and gas reserves. During this state of development, when the prospect
for new resources is unknown, oil companies and drilling contractors
seek to minimize the investment in permanent facilities or equipment.
Some typical presale activities that place demands on transportation

resources include environmental and biological testing of waters in the
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sale area, preliminary sounding to determine subsea geologic structures,
possible drilling of a Cost (Continental Offshore Stratigraphic Test)
well to varify the geology, and movement of men and materials to support
these and other activities. After the sale is held, offshore activities
include, among other things, movement and positioning of the exploration
drilling rigs and systematic drilling of tracts within the lease sale
area. The major onshore requirement is establishment of a temporary

service base.

Offshore, there is a need to employ ocean tugs and anchor boats to
position the drilling rigs in the tract. During this period, survey
crews are making sure the rig is positioned properly. Once in place
and anchored, drilling can begin. To support the drilling activities,
supply boats deliver casing, drilling mud and other chemicals, fresh
water, fuel, and consumable provisions on a regularly scheduled basis.
Generally, two supply boats are assigned to each rig, however, if many
rigs are operating there is some economy of scale and the number per rig
is less. Dimensions and various capacities of a typical supply boat
are provided in Appendix B, When crews rotate on the rigs, they may
be transported in crew boats or by helicopter. In Alaska, helicopters

are more typical.
Onshore, there is a need to establish a temporary support base. The

main purpose of this base is the transfer of materials and, in some

cases, workers, between shore and offshore operations. A typical
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temporary base occupies about 5-10 acres on an all-weather harbor;
includes berthage of about 200 feet of wharf per rig; dock space for
loading and unloading; warehousing; open storage areas for pipe, other
tubular goods, and drilling supplies; a helipad; and space to house
supervisory and communications personnel. In some areas it may not be
possible, nor desirable for competitive reasons, to locate all facili-
ties on a single site. It is also possible that each company drilling
will establish its own service base. However, in this analysis a single
consolidated base of larger than typical size is assumed. In part,
storage requirements are dependent on proximity of the base to material

suppliers, and on the pace of drilling activities.

Development Phase

IT sufficient recoverable resources are discovered through exploration,
the industry may decide to proceed with development of the field.
During development, production wells are drilled, and offshore and
onshore facilities are completed. Depending on the size of the find,
the level of activity could be quite intense (witness the North Sea
oil fields). Extremely large expenditures are required before pro-
duction can begin after a discovery has been made. Once the decision
to develop is reached, a field is put into production as soon as prac-
ticable,and the oil recovered in as short a period as possible to
maximize productivity of costly capital intensive activities. Con-
sequently, oil companies to an extent will sacrifice costs to assure

that established schedules are met.
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In addition to servicing the drilling and other activities, which are
an extension of the exploration phase, transportation services are
needed to bring in construction materials for development of onshore
facilities such as an expanded service base; a marine terminal for the
storage and transshipment of ¢il; and/or an LNG terminal serving a

similar function, if gas is associated with the oil field. The con-

struction activity may also involve the expansion of existing marine
facilities to provide the necessary berths and servicing facilities

for supply boats and various line-haul carriers bringing in materials.
Oil companies working adjacent leases normally agree to jointly oper-
ate supply bases, and this practice will be assumed. Unit agreements
are also assumed in the development of oil terminals and LNG plants.
Pipeline construction, onshore and offshore, also begins during the
development phase. Offshore pipes require a heavy cement coating in
order to overcome buoyancy, Depending on the location, the pipe could
be coated either at a yard outside the lease sale area or at a con-
struction base in the lease area. |If the coating is done in the lease
sale area, the raw pipe materials as well as cement, aggregate, and
associated products must be brought into the area in advance of con-
struction so that the coating can begin. An example of coating material
requirements is provided in Appendix B. Once coated, these pipes are
then delivered to a lay barge which actually constructs the pipeline
and lays it on the ocean floor. Later a bury barge will bury the pipe.
The lay and bury barges are serviced by supply boats and anchor boats
which position the barge in the correct location for the pipe and which
keep the pipe laying/burying process supplied with necessary men and

materials.
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The development phase, as illustrated in Figure 2, is characterized by
its extreme peaking characteristics, largely due to the need to begin
production as soon as possible. The construction and field development
employment associated with this stage impose significant transportation
demands on regional and interstate aviation transportation. The demand
for workers typically cannot be met locally, either because a large
number of workers are needed, or because special skills are required.
For example, the majority of OCS rig workers are highly qualified per-
sonnel not generally found in Alaska. They commute from their home of
residence somewhere outside the state, work on the rigs for a specified

period and return back home.

Production Phase

The production stage may continue for 20 or more years and involves the
continuous production and transportation of oil and/or gas. Items of special
concern during this stage include the maintenance of sufficient pressure
to bring oil and gas to the surface; the prevention of blow-outs, spills
and leakages; waste disposal problems; and the monitoring of all produc-
tion functions. This stage requires long term storage facilities to
support off-shore activities as well as support services for workers

and their families. Production is characterized by a fairly constant
level of demand over a relatively long period of time. OCS employees
who operate and maintain the pumps “and related equipment associated with
production tend to be Alaska-based personnel due to the duration of

this phase of work, and a considerable travel demand is placed on the
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intrastate aviation system because many of these employees are expected
to locate in or near Anchorage and commute to work. In addition to
employee transportation, other transportation demands during this stage
are related to the use of 0il tanker or LNG tanker support in moving
the recovered resources from the oil field to the refineries, typically
along parts of the U.S. west coast. A fleet of tankers services each

type resource on a regularly scheduled basis.

Shutdown Phase

When the petroleum resources cease to be economically or technically
recoverable, industry closes down its production operations and plugs
and abandons the wells. Many of the support facilities used by the

oil companies during the exploration, development, or production phases
may also be abandoned. Transportation demands during this phase of
development are associated with the movement of recoverable pieces of
equipment and machinery that have sufficient salvage value to warrant
removal . Once these pieces of equipment are removed, the need for

transportation services ceases.
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[11.  EXI STING CONDITIONS

The purpose of this chapter is to establish the current status of
transportation facilities, services, routes and regulations affecting

the St. George Basin Sale 70 Study Area. The resulting description of
baseline conditions and analysis of trends in transportation demand and
supply will serve in subsequent chapters as the basis for forecasting
transportation demands and/or evaluating potential 0CS impacts. Two
goals are sought in developing the baseline: 1) to gain an overall
perspective of the Aleutian-Pribilof region marine and air transportation
systems; and 2) to gain a better understanding of that portion of the
regional transportation system serving communities likely to be directly
affected by OCS events. In this study three communities are of particular

interest: Unalaska-Dutch Harbor, Cold Bay and St. Paul.

The discussion of the marine and air transportation modes, which follows
shortly, centers on terminal characteristics, transport services pro-
vided, and on ’regulatory agencies. Included within these broad cate-
gories are:
¢ Terminal characteristics
- facilities available
- ownership
navigation aids in place
usage of facilities
- estimated capacity

e Transport services
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identification of carriers providing services
- kinds of service provided
schedules and routes
contract operations and services
shipping rates and tariffs
¢ Regulatory agencies
identification and role of agencies

applicable regulations

From a historic perspective it should be noted that many of the existing
marine and air transportation facilities in the region have their origins
in World War 11, when the Japanese briefly occupied Kiska, Agattu, and
Attu islands in the western Aleutians. At that time, the local popula-
tion was evacuated from the region and the U.S. Army and Navy constructed
numerous airfields, pill boxes, barracks, docks, and other military sup-
port facilities throughout the islands. At its peak the wartime popu-
lation numbered several hundred thousand military personnel. When the
war ended, virtually all of the facilities and most of the equipment

were abandoned in place and remain today in a considerably deteriorated
condition. Some facilities have been reclaimed and maintained to

support the present transportation system.

, Water Mode

The water mode of transportation in the Aleutian-Pribilof regjon pro-

vides a vital link for the movement of various commodities into and
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out of the region and the three communities under study, With the
exception of personal travel by small boats and fishing vessels, water
transportation is exclusively freight oriented. Goods shipped into the
region include petroleum products and a variety of general freight
products, most of which originate at the west coast ports of Richmond,
California and Seattle, Washington. Goods shipped out of the region
include petroleum products to northwestern Alaska communities and fish
and shellfish products to Seattle and Japan. Many goods moving into

or out of the region are transshipped through either Kodiak or Unalaska-

Clutch Harbor, depending on the service utilized.

The movement of these goods is handled by oceangoing vessels, principally
tug-barge combinations and general cargo ships. Goods transshipped within
the region and to northwestern Alaska communities typically move by tug
and barge due to shallow water depths at many communities. Where
facilities are available and water depths permit, communities receive
oceangoing vessels directly. Both Unalaska-Dutch Harbor and Cold Bay
receive vessels directly. Communities that lack adequate facilities
receive goods by lighter, as is the situation in St. Paul, or they
receive goods by smaller tug-barge. In both cases, the goods are
typically transshipped through Unalaska-Dutch Harbor. In communities
where tonnage demands are high service is more frequent and may cost

less if single item quantities are large. The situation is reversed in
communities where tonnage demands are low. Unalaska-Dutch Harbor has
high tonnage demands and frequent service, while C21d Bay and St. Paul

have much lower demands and infrequent service.
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For each of these ports, this section of the baseline analysis seeks to
explain the present conditions in more detail. Included in the analysis
will be the identification and evaluation of various terminal facilities,
the type and level of services received, the tariff structure, and insti-
tutional characteristics affecting each of these. An attempt will also
be made to identify any existing or possible future trends that might

change facility utilization, services, or tariffs.

MARINE TERMINALS

Several features of each marine terminal point will be examined to
determine its present role in the overall marine freight system and its
future potential. These features include: (1) available commercial
facilities and their characteristics, including docks and unloading
facilities; (2) water depth and navigational conditions, which limit
the size of ships and barges that can use the facilities; (3) facilities

usage and operations; and (4) a description of port and vessel capacity.

Table 1 provides an overview of terminal facilities available for the
ports of Unalaska-Dutch Harbor, Cold Bay, and St. Paul. The fact that

a port does not have certain facilities should not be interpreted to
mean they need those facilities. Each port’s needs must be individually

determined.

Unalaska-Dutch Harbor

Facilities. The City of Unalaska (which includes Dutch Harbor) is

located on a portion of Unalaska Island and on Amaknak Island, approxi-
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TABLE 1

MARI NE FACI LI TI ES | NVENTORY

Col d
Unalaska Bay St. Paul

Br eakwat er No No No
Dock Yes Yes No
Berths Yes Yes No
Fl oats No No No
Freight Term nal Yes No No
Freight Storage Yes No No
Transshi pment  Poi nt Yes No No
Passenger Term nal No No No
Boat Repair Yes No No
Boat Launch No No No
Availability of:

Fueling Facilities Yes Yes No

Cust ons Yes Y e s Yes

Source: Janes Lindsay and Associates, 1980.
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mately 800 miles west-southwest of Anchorage, Alaska. Dutch Harbor is
located on Amaknak “lIsland and the two islands are connected by a bridge
completed in 1980. The two islands are separated by a narrow strait of
approximately 244 meters (800 feet). The natural harbor, which is locat-
ed adjacent to Alaska’s Pacific and Bering Sea fishing grounds, is the
only developed deep water port on the Aleutian chain. There are three
major moorages located in this area: Dutch Harbor, Iliuliuk Bay, Captain's

Bay. Figure 3 shows the general location of each harbor and bay.

The bay known as Dutch Harbor has two principal docks: the City Dock

on the northwest side of the bay under Mt. Ballyhoo, and the Standard
Oil dock southeast of the City Dock. The City Dock is the site of an
abandoned military dock, the remnants of which still exist but are not
usable. In November 1980, the City purchased the dock from Sea-Land
and has under design a major improvement project. The current facility
is the first part of a two-phase construction project and consists of a
dock built in 1979 by Sea-Land. The dock is a T-shaped facility with a
9 by 55 meter (30 by 180 foot) loading face. Water depth along the face
of the dock is estimated at 9.1 meters (30 feet). Only containerized
cargo is handled at this facility, which has the capacity to berth a
barge carrying 280 large container vans. They can unload or load
approximately 10 to 12 vans per hour, and there is little or no waiting
time for the barges because their arrival is scheduled in advance. There
are no equipment or covered storage facilities currently available on
site; consequently, each barge carries one or more crawler cranes for

unloading or loading the containers. Open storage adjacent to the dock
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FIGURE 3

LOCATION HAP OF UNALASKA/DUTCH HARBOR PORT FACILITIES
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will accommodate approximately 100 container vans. Sea-Land has also
leased storage space from American President Lines to store an additional

100 vans (Billing, 1980).

In the second phase of the project, the City proposes $2 million of
improvements including construction of a new dock south of the existing
one. The new dock is expected to be 18 by 61 meters (60 by 200 feet)
and the project is expected to include a crawler or overhead crane, a
barge ramp for RORO, a 465 square meters (5,000 square feet) warehouse
and a 56 square meters (600 square feet) cold storage locker for
groceries. Depth alongside the new dock is expected to be 13 to 15
meters (42 to 56 feet). The city is in the process of negotiating an

agreement with Sea-Land for operating the dock.

The second dock in Dutch Harbor Bay is “owned by Standard Oil. The dock
is part of a major refueling base serving the Aleutian-Pribilof region
and all of the western and northwestern Alaska coastal communities.
Throughout petroleum product tonnage (inbound plus outbound) at the
base exceeds 60 million gallons per year. The dock serving the base is
a T-shaped facility extending approximately 122 meters (400 feet) from
shore. The dock face is approximately 102 by 15 meters (334 by 50 feet)
with water depths alongside of 9.5 to 11.6 meters (31 to 38 feet) at
mean lower low water (MLLW). Adjacent to the docking facilities is a
number of petroleum storage tanks with total storage capacfty of 49.2

million liters (13 million gallons). The base has run out of fuel in
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the past, but never for more than one day. Back-up fuel can be obtained

from the Crowley Maritime base in Captains Bay, if needed.

The facility receives its fuel from many places, but principally from
Richmond, California. The fuel is delivered in 35,000 DWT tankers on

an as needed basis, but typically in early October in anticipation of
the crab season. These tankers cannot offload their petroleum products
directly at the Standard Oil dock because the water depth is insufficient
to handle these vessels. The oil tankers are anchored 0.8 kilometers
(one-hal £ mile) offshore and Crowl ey Maritime 1 i ghters the petroleum
products to the Standard Oil dock. Crowley makes two lighter craft
available with a capacity of 152,000 barrels or 3,840,000 gallons each.
It takes about 2.5 lighter trips and 60 hours to offload a 35,000 DWT
tanker. Approximately 8 hours are needed to load a lighter, and 14 to
16 hours are needed to unload the same lighter. Tankers cannot be off-
loaded using an offshore pipeline because of the variety of petroleum
products transshipped to this facility. According to Standard Oil it is
less expensive to lighter these products than to build a causeway one-
half mile to depths where the large tankers could be offloaded directly.
This class of oil tankers draws approximately 12.2 meters (40 feet) of

water (B. Norton, 1980).

The fuel storage tanks provide fuel to all fish processors in the City

of Unalaska. Underground fuel lines connect the storage tanks to East
Point Seafoods, Whitney Fidalgo, Universal Seafoods, Pacific Pearl and

Pan Alaska. Other smaller processors pick up their fuel at the dock.
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American Presidents Line (APL) could tap into the existing lines if
they wished to provide such services at their facility. The base also
provides fuel to foreign vessels traveling in the area, however, most
foreign vessels carry sufficient fuel to return to their home ports. On
the average, about four foreign vessels are refueled here each year (B.

Norton, 1980).

In the past, one concern of fish processors in the Dutch-Harbor area
has been congestion caused by fishing boats. To alleviate some of this
congestion the City has under construction a boat harbor that will
accommodate various size boats up to 61 meters (200 feet). The boat
harbor is to be located at the middle of the Dutch Harbor spit. The
facility, which is scheduled to be completed by July 1, 1982, will
consist of one 6 by 61 meter (20 by 200 foot) transient mooring berth
connected by a 2 by 15 meter (6 by 50 foot) gangway to a 4 by 84 meter
(12 by 275 foot) float, plus 12 other berths. These additional berths
will be provided along a 4 by 244 meter (12 by 800 foot) concrete flcat
with six 5-pile dolphins opposite six 1.5 by 19 meter (5 by 62 foot)
concrete stall dividers and seven 0.9 by 12 meter (3 by 40 foot) concrete

stall dividers.

ITiuliuk Harbor to the southeast contains only one commercial marine
facility, the American President Lines (APL) dock, together with a host
of fish processing plant docks. The fish processors include East Point
Seafoods, Whitney-Fidalgo, Universal Seafoods (Unisea), Pacific Pearl,

and Pan Alaska Fisheries.
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The APL dock, completed in 1980, measures approximately 107 by 46 meters
(350 by 150 feet). The dock is a wharf structure with access at both
ends. In addition, a fishing pier was constructed at the northwest end
of the dock. Fishing vessels up to 61 meters (200 feet) can be moored at
the fishing pier. Depth alongside the APL dock face ranges from 10.7

to 13.1 meters (35 to 43 feet). The dock face is capable of mooring
pacesetters class ships and L-5 class ships that range in length from

184 to 204 meters (605 to 670 feet). Handling equipment includes a

Paceco 105T Gantry Crane similar to the type used in the Port of Seattle.
This crane has the ability to move up to 30 to 35 containers per hour
three times the number of containers moved by conventional crawler cranes.
In addition to this large crane, there is a 3100 Manitowac container
crane capable of moving 10 to 12 containers per hours; one 6.1 to 7.3
meter (20 to 24 feet) spreader bar for neo-bulk cargo; one 9.1 to 10.7
meter (30 to 35 feet) spreader bar for neo-bulk cargo; one Ford 9000

and two Ottawa yard tractors; two fbrk—lifts, and one construction crane,

in addition to a variety of small equipment.

This facility is jointly used by APL and Foss Alaska Launch (FAL) who
lease onshore space from APL and pay a tariff for the use of the dock
facility. The entire facility both onshore and offshore belongs to

the Qunalashka Native Corporation. APL leases approximately 6.1 acres,
3.6 of which are adjacent to the dock and another 2.5 acres are located
about a mile away behind the Standard Oil dock. APL subleases a portion
of their space at the dock facility to FAL and the entire remote storage

area to Sea-Land.
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The storage area adjacent to the dock facility has two large storage
buildings, one measuring approximately 18 by 61 meters (60 by 200 feet)
and the other measuring 12 by 61 meters (40 by 200 feet). It may be
possible to store as many as 400 containers in this storage yard;

however, the most containers that have ever been in the yard is 200 and
this was estimated to be 40 to 50 percent of the yard capacity (M.

Norton, 1980). The remote storage area is an open storage yard used
solely for storing empty containers. This yard will hold approximately
140 containers stacked one high; however, it is possible to stack

loaded containers two high and unloaded vans three high (M. Norton, 1980).

In addition to containerized cargo the APL facility handles limited
amounts of neo-bulk cargo. Neo-bulk service is a dock-to-dock service
requiring customers to pick up their goods at the dock upon arrival.

FAL has plans to use the storage buildings as a "will call” area for
neo-bulk commodities, however, this will not change the type of service;
customers will still be required to remove their goods upon arrival or
pay additional charges. Cargo arriving in container vans is delivered
to customers via truck if the van is for a single customer. However,
for partial vans, customers are required to pick up goods upon delivery.
This policy of immediate pick up eliminates storage problems that could

be encountered if cargo was allowed to stack up.

The fish processing docks are used primarily for loading and unloading
fish products. However, these docks do handle limited amounts of neo-

bulk cargo. Both Western Pioneer and Alaska Shipping Company offload
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cargo at these facilities. The cargo is generally commodities ordered

by the fish processors themselves, such as the empty cans and boxes

used in packing the fish. However, cargo destined for residents of
Unalaska is also offloaded at these facilities. These carriers provide
a dock-to-dock service and there is no provision for storage of cargo for
Unalaska residents at any of the fish processor docks. These carriers

may drop cargo off at each processor in a single trip.

To the southwest at Captains Bay, Crowley Maritime owns and operates a
dock facility called the Captains Bay Tank Farm located approximately
3,3 km (2 mile) from Unalaska. Crowley uses this facility as a staging
area and transshipment point for their “Cool Barge” operations in Western
Alaska. (See discussion about this in the later section on marine car-
riers). The dock facility is a T-shaped pier extending approximately
152 meters (500 feet) offshore with a dock face of 107 meters (350 feet)
{Wazola, 1980). Water depths alongside the dock face range from 11.0
to 12.8 meters (36 to 42 feet). The pier was built in 1940 by the
Corps of Engineers and was partially reconstructed in 1975. Onshore
there are 3 large storage sheds. Each shed has two storage bays measur-
ing approximately 18 by 24 meters (60 by 80 feet). One of the storage
sheds is leased to Pacific Pearl Fisheries on a temporary basis. There
are four 0il storage tanks each with a capacity of 10,000 barrels
(406,489 gallons) located approximately 79 meters (260 feet) onshore
from the dock. Fuel is offloaded from oil tankers and pumped through a

274 meter (900 feet) buried pipe to the onshore storage. Onshore
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handling equipment includes a Manitowac crane, forklift and a variety

of trucks and related equipment.

Because Crowley uses this facility exclusively for its “Cool Barge”
operation, the facility is usually operated only from May 15 through
October 15. However, it could become available year-round, if necessary.
The typical barge that uses this facility is Crowley barge 101 which is
approximately 23 by 91 meters (76 by 300 feet) with a capacity of
100,000 barrels of petroleum products, or barges 567 and 570 also with

a 100,000-barrel capacity. Only one tug and barge can be handled at a
time at the dock, but during the summer season a maximum of three tug-
barges are served per week. Barge delivery to the facility averages

approximately one time per month during the summer season (Wazola, 1980).

Navigational Characteristics. Some of the poorest weather in

Alaska occurs in the Aleutian Islands. An example of the weather for
the coastal area off Unalaska-dutch Harbor is shown in Table 2. Winds
are variable and often strong. Southeasterlies are prevalent on the
north side of Unalaska Island from November through February. During
August 1980 hurricane-force winds blew through the area in excess of
161 kmph (100 mph) destroying sections of the old submarine dock and
overturning boats up to 12 meters (40 feet) in length. Precipitation
occurs over a range of 200 to 300 days of the year in the Aleutians
generally, but on only about 75 days at Unalaska-Dutch Harbor. At
Unlaska, the average rainfall is 1.47 meters (58 inches) and when

snowfall is included, reaches 2.06 meters (81 inches) (Denconsult, 1979).
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TABLE 2

METEROLOGICAL TABLE FOR COASTAL AREA OFF UNALASKA-DUTCH HARBOR

Boundari es: Between 51°N. and 55°8., from 16504,te 172°%,

VEATHER ELEMENTS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
Wnd 2 34 Knots (1) 9.1 9.9 7.4 5.5 3.3 0.8 0.9 1.5 4.3 9.4 12,6 8.5 5.4
Wave Height % 10 feet (1) 3.3 330 19.8 21,9 13.9 4.6 58 13.0 15.3 27.3 31.0 27.5 20.3
Viability € 2 paut. mi. (1) 9.4 9.8 8.8 9.5 9.8 18.3 256 25.3 11.2 5.3 6.2 8.9 13. 4
Precipitation (1) 25.3 24.9 18.4 21.9 19.5 16.9 16.1 14. 4 16.5 21.0 217 24.1 19.5
Tenperature & 85°F (1) 0 0 0 0 0 0 0 0 0 0 0 0 0
Mean Tenperature (OF) 35.5 359 36.1 37.8 41.5 452 48.9 51.3 49.6 44.9 40.8 37.3 42.7
Tenperature & 32°F (1) 33.2 20.4 17.6 8.5 * 0 0 0 0 ' 1.5 10.4 6.1
Mean Relative Humidity (% 84 85 85 85 85 88 90 90 86 83 83 84 86

U

-,u-)' Sky Overcast or Obscured (1) 42.3 452 53.1 52.4 60.3 74.2 83.9 74.1 58.3 42.4 41.4 448 58.5
Mean C oud Cover (Eights) 6.1 6.2 6.5 6.6 6.8 7.4 7.6 7.3 6.8 6.2 6.1 6.1 6.7
Mean Sea-level Pressure (2) 1001 1001 1011 1012 1011 1012 1016 1013 1009 1006 1003 1002 1009
Extreme Max. Sea-level 1040 1044 1039 1044 1044 1039 1038 1038 1036 1038 1045 1048 1048

Pressure (2)

Extreme Mn. Sea-level 958 959 960 969 971 972 986 980 966 965 959 956 956

Pressure (2)

Prevailing Wnd Direction w S w W w w Sw w w w w w w
Thunder & Lightning (1) 0 ' * 0 0 0 * 0 0 0 * 0 *
(1) Percentage frequency.
(2) MIlibars.
* 0.0-0.5%

These data are based upon observations made by ships in passage. Such ships tend to avoid bad weat her when possible, thus
biasing the data toward good weather sanples.

S U S Coast Pilot, 1978.
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There are many days with snow, drizzle, and fog. Visibility less than 2
nautical miles occurs about 13.4 percent of the time, but ranges from

a high of 25.6 percent of the time in July to a low of 5.3 percent of
the time in October. As shown in Table 3, which identifies the mean
surface water temperatures in the vicinity of Unalaska-Dutch Harbor, the
area is generally ice free. The ice-free condition occurs because of
the relatively warm waters of the Japanese Current. The mean range

of tide is 0.67 meters (2.2 feet), the diurnal range is 1.13 meters

(3.7 feet), and extreme range is 2.77 meters (9.1 feet). The tidal
current in Dutch Harbor is inappreciable and in I1iuliuk Harbor the
velocity does not exceed 1 knot. Because of the weather and other

near shore conditions, pilots are required for all foreign vessels navi-

gating the island waters within the State of Alaska.

The entrance to Iliuliuk Bay and Dutch Harbor from the northwest is
approximately 0.8 kilometers (0.5 miles) wide and ranges from 29.3 to
32.9 meters (96 to 108 feet) deep. During spring and fall gales, the
bay is subject to violent williwaws making anchorage dangerous. Vessels
moored at the Standard Oil dock during the early spring and fall find it
necessary to use wire chains and cables in addition to mooring lines
during severe gales. Because of limited swinging room, anchorage in
Dutch Harbor or Unalaska Bay is not recommended by the U.S. Coast Pilot
during severe weather. During the fishing season, this area becomes
very congested due to the concentration of fishing boats offloading

fish at fish processing plants. During a gale or worse conditions

anchored boats could be damaged.
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ITiuliuk reef extending 229 meters (750 feet) in an east-west direction
at the mouth of ITiuliuk Harbor is a navigation hazard. The reef is
bare in places; however, most of it is covered by kelp. The channel
between I1iuliuk Bay and Harbor called east channel has a controlling
depth of 6.7 meters (22 feet) and the south channel has a controlling
depth of 8.5 meters (28 feet). Vessels with a draft in excess of 28

feet cannot enter Iliuliuk Harbor because of the new bridge.

ITiuliuk Harbor, with an average depth of 18.3 meters (60 feet), offers
a good holding ground for vessels and better protection than Dutch
Harbor. Although the harbor area is small, there is sufficient room
for a moderate size ship (up to 200 feet) to ride at anchor. Vessels
under 200 feet in length have ridden out gales, but the short scope of

chain allowable usually causes the anchor to drag.

Facilities Usage. In Unalaska-Dutch Harbor ships can offload and

load cargo at a variety of docks located in this area. Lightening is
required to offload only the 35,000 DWT oil tankers at the Standard
0i1 dock. Table 4 illustrates the annual level of vessel activity in
[Tiuliuk Harbor for the period 1972 through 1977.1/ These numbers in-
elude all kinds of vessels - commerce, fishing, domestic and foreign.

Specific statistics are not available, however, the vast majority of

1/ 1t should be noted for this table and others labeled to show only
[Tiuliuk Harbor that the Corps of Engineers consolidates the activi-
ties from all the harbors and bays into this single designation.
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TABLE 4

ILIULIUK HARBOR
VESSEL ACTIVITEY

1972 - 1977

Year | nbound Qut bound
Dry Cargo  Tanker Tow or Tug Dry Cargo Tanker Tow or Tug

1972 709 58 50 712 59 53
1973 707 26 27 708 28 27
1974 928 20 52 929 21 52
1975 877 60 4 3 875 62 42
1976 89 64 238 85 66 86
1977 150 54 63 147 45 67

A/ Includes vessel activity at all docks in Unalaska/Dutch Harbor
due to the manner in which the Corps of Engineers collects and
mai ntains this data.

Source:  Corps of Engineers, \Waterborne Commerce Statistics
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these vessels are fish related. This would account for the dramatic
drop in the number of Dry Cargo outbound vessels from a high of 929 in
1974 to a Tow of 85 in 1976. Because of the increased catch in the
fisheries over the past three years, it is estimated that 1980 levels

of vessel activity may exceed the 1974 level.

Foreign vessels account for a large percentage of the total vessel
activity entering and leaving I1iuliuk Harbor. According to the U.S.
Customs, 321 foreign vessels entered this harbor during 1980, Table 5
illustrates foreign vessel activity by month for 1980 and shows foreign
vessels originating from U.S. ports and from foreign ports or the high
seas. The majority of these foreign vessels are fishing boats (Lyle,

1980; Hipsher, 1981},

The U.S. Customs monitors from Unalaska all foreign vessels operating

in western Alaska on both sides of the Aleutian Chain west of Kodiak.

A1l foreign vessels entering U.S. waters must check in at the Customs

in Unalaska and obtain a permit. Approximately 20-30 percent of these
vessels have no business purpose in Unalaska and enter this port for the
purpose of checking with Customs, purchasing supplies, or dropping off a
crewman. This monitoring function potentially could be located in another

community (Lyle, 1980).

Throughput tonnage for the period 1968 through 1978 is stated in Table
6. This table shows a rapid growth in throughput tonnage between 1968

and 1978; approximately 214 percent. Most, if not all, of this growth

-36-



TABLE 5

FOREIGN VESSEL ACTIVITY

ILIULIUK HARBOR—l-/
1980
ARRI VI NG FROM H GH ARRI VI NG FROM MONTHLY
MONTH SEAS OR FOREI GN PORT U S. PORTS TOTAL
January 5 l 6
February 15 1 16
Mar ch 20 9 29
Apri | 18 6 24
May 23 17 40
June 34 10 44
July 27 28 55
August 18 7 25
Sept enber 19 5 24
Cct ober 20 15 35
Novenber 14 0 14
Decenber ‘5 4 9
TOTALS 218 103 321
NOTES : L/ The term "Iliuliuk Harbor” is used to refer to all harbors

and bays in the Unalaska/Dutch Harbor area.

Source: U S. Customs, Anchorage, Al aska
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TABLE 6

TOTAL THROUGHPUT TONNAGE AT ILIULIUK HARBOR—l-/

1968 - 1978
YEAR TowAGE
1968 120, 980
1969 263, 905
1970 251,978
1971 245,163
1972 190, 109
1973 163, 586
1974 157, 477
1975 300, 953
1976 349, 760
1977 342, 324
1978 379, 293

Notes: 1/ The term "Iliuliuk Harbor” is used by the Corps of
Engineers to refer to all bays and harbors in the Unalaska/
Dutch Harbor area

Source: Corps of Engineers, Waterborne Commerce Statistics
Part 4, for the period 1968-1978.
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is due to the rapid increase in receipts and shipments of petroleum
products from the Standard Oil dock and Crowley Maritime “Cool Barge”
operation. Table 7 shows total throughput tonnage by major commodity
group between 1972 and 1978. In 1976, petroleum products accounted for
91,2 percent of throughput tonnage, by 1977 this increased to 93 percent,
and in 1978 decreased to 88 percent. It is clear that petroleum pro-

ducts dominate throughput tonnage in Unalaska-Dutch Harbor.

Between 1972 and 1978, throughput tonnage of fish and shellfish peaked
in 1974 with 61,429 tons and dropped to a low of 6,226 tons in 1977.
Fishing tonnages have traditionally been cyclical, and while current
data are not available, it is expected that for 1979 and 1980 throughput
tonnage for fish and shellfish category may exceed the previous high
1974 levels. A change as much as 50 percent per year up or down is the

expected change in fish and shellfish tonnage.

Table 8 provides a breakdown of foreign imports and exports versus
domestic receipts and shipments for 1978, the most recent year for which
data are available, During 1978, foreign carriers delivered 61 tons of
goods to ITiuliuk Harbor while 21,125 tons were exported to foreign
ports. Approximately 99 percent of exports were fish or shellfish.
Foreign ports (primarily Japan) received approximately 3.3 times more
fish than did domestic ports during 1978. Petroleum receipts accounted
for 213,149 tons. Approximately 56 percent of these products were

shipped to other Alaskan communities and military installations, while
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TABLE 7

THROUGHPUT TONNAGE BY MAJOR COMMODI TY GROUPS

1
ILIULITUK HARBOR;/

1972 - 1977
2/ 3/ 4f ALL OTHERé/

PETROLEUM— FOOD~ FISH- cowaDl TY ANNUAL)
YEAR PRODUCTS PRODUCTS SHELLFI SH GROUPS TOTAL
1972 173, 460 36 14,508 2,105 190, 109
1973 144,555 3,224 13,086 2,721 163, 586
1974 88, 790 3,237 61,429 4,021 157, 477
1975 272,222 5,598 20,563 2,570 300, 953
1976 321,290 9,241 15,638 3,591 349, 760
1977 318, 298 10,813 6,226 6,987 342,324
1978 333,240 6,053 28,329 10,879§/ 378, 501

Notes: 1/ The term "Iliuliuk Harbor” is used by the Corps of Engineers to
refer to all bays and harbors in the Unalaska/Dutch Harbor area.

2/ Includes gasoline, jet fuel, fuel oil and mscellaneous petrol eum
and coal products.

3/ Includes salt, prepared fish, alcoholic beverages, groceries and
m scel | aneous food products.

4/ Includes fresh fish and fresh shellfish.
5/ Includes all other commopdities.
6/ Excludes |ocal dock-to-dock transfer - 396 tons shipped and

396 tons received.

Sour ce: Corps of Engineers, Waterborne Commerce Statistics, Part 4,
for the period 1972 - 1978.
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TABLE 8

FORElI GN VERSUS DOMESTI C PRODUCTS

1/

ILIULIUK HARBOR™=

1978
For ei gn DomesticZ/
Net

Conmodi ty | nports Exports Recei pts Shi pnents Recei pt s- Shi pnent s
Tot al 61 21,125 224,407 132,908 91,499

Pet r ol eum - - 213,149 120,091 93,058
Total Less 11,258 12,817 -1,559
Pet r ol eum
Fi shery Products _— 20,951 1,054 6,324 -5,270
O her 61 174 10,204 6,493 3,711
Not es: 1/ The term "Iliuliuk Harbor” is used by the Corps of Engineers

to refer to all bays and harbors in the Unalaska/Dutch Harbor

area.

2/ Excludes | ocal

396 tons received

Source:  Corps of Engineers,

dock to dock transfers -

\Wat er borne Commerce Statistics,

396 tons shipped and

1978;

Unpubl i shed data assenbled by James Lindsay & Associ ates.
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93,058 tons were consumed locally. The primary local consumers are the

fishing and marine related industries.

Table 9 provides a more detailed breakdown of throughput tonnage by
origin and destination for 1978, The majority of general cargo comes
from Seattle directly, or via Alaskan ports from Seattle. The wast
majority ofliquid bulk (87.0 percent) is shipped directly-from the
Standard Oil facility in Richmond, California. Goods that originate in
ITiuliuk Harbor, such as fish products, or are transshipped through
ITiuliuk Harbor, such as petroleum products, have a variety of des-
tinations in the Aleutian Region, in western and northwestern Alaska,
Seattle, and Japan. Differences between inbound and outbound tonnages

are due to the consumption of goods in the local community.

Port of Cold Bay

Facilities. Cold Bay is an unincorporated community located
approximately 30 miles from the southwest end of the Alaskan Peninsula.
The community consists of an airport, a variety of government offices
and a small residential area lying south of the airport. As shown in
Figure 4, the port facilities, which consist of a fuel pier, are located
east of the community on Cold Bay, from which the community derives its

name.

The State of Alaska owns and operates the T-shaped fuel pier, constructed

of steel pile piping and pre-stressed deck paneling. The dimensions of
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TABLE 9
Iliuliuk Har bor
1/
1978 Commodity Tonnage by Origin and Destination ~—
Commodity Commodity I nbound Thr oughput Qutbound  Commodities
Group Ofigin Tonnage Tonnage Tonnage Destination
Food For el gn 11 21,136 21,125 | Foreign
Products Seattle 757 6, 595 5,838 | Seattle
Kodiak 1,421 6, 548 S,127 | Kodiak
Aleutain Isl. 135 135
Alaska Penin. 89 89
South Side
Pet er shury 10 10
Cordova 20 20
11 1 1 | Pribilof
Lumber and Local 13 36 18 | Local
Wod Forei gn 12 12
Furniture Seattle 1,167 1,167
Products Kodiak 1,268 1,296 28 | Kodi ak
Yukon River 6 6
Alaskan Penin 6 6
Sout h_Si de
chem cal Forelgn Ports 32
Products Seattie 7 7
Petroleum Local - 262 131
Products Richmond, Ca. | 84,671 184, 671
Seattle 3,945 3,945
Alaskan Penin Alaskan Penin.
SoUth Side 22,400 32,871 10, 471 South Side
4,565 4,565 | Kodi ak
3,287 3,287 | Pribilof
16,022 16,022 | Naknek
2,817 2,817 | Al askan Penin.
North Side
- 13,5410 13,410 | pillingham
40 ,679 40, 679 Bethell
Valdez 2,133 2,375 242 | Valdez
327 327 | King Cove
10,423 10, 423 | Aleutian | sl ands
- 17,848 17,848 | Berinmg Sea Ports
Building Local 69 138 69 | Local
Products Seattle 2,865 3,315 450 | Seattle
and Kodi ak 47 47
Machi nery 5 5 | Yukon River
25 25 | Aleutian |slands
Al askan Peain.
South Si de 25 25
Foreign 6 6
Transportation Seattle 30 ---Tr--
Equi pment 4 4 | Anchorage
Rodiak 29 29
15 15 | Pribilof
4 4 | Naknek
Commodities Seattle 129 1,652 923 | Seat tle
NEC Kodi ak 2,540 2.830 290 | Kodiak
18 18 | Honer
6 6 | Anchorage
Vestern Ak. 107 180 73 | Western Alaska
Local 178 356 17a | Local
Total s 24,864 379,293 154,629
Notes: (1) The term “Iliuliuk |-labor® is used by the Corps of Engineers

to refer to all

area

Sour ce:

James Lindsay & Associ ates.
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this facility are stated in Table 10. The dock face is 12.1 by 30.5
meters (40 by 100 feet) with catwalks extending to two dolphins, giving
the dock face a total length of 122 meters (400 feet). The approach
trestle is 556 meters (1,824 feet) long and 3.7 meters (12 feet) wide,
with two turnouts. Depths alongside the dock face are 9.1 to 10 meters
(30 to 33 feet). The dock was designed and constructed to accept bulk
fuel . Maximum vehicle load allowed on the pier approach is 5,000

Ibs., (DMJM-Forssen, 1980).

The facility is equipped with two cranes, one with a lift capacity of 35
tons and the other with a 5 ton lift capacity. Cargo is taken directly
over the dock. The Cold Bay facility does not have scheduled services
such as exist in Unalaska-Dutch Harbor. Bulk fuel is generally
delivered on demand while other categories of freight are delivered

when demand reaches a point that justifies a stop by one of the cargo
ships or barges. Cargo delivery is port-to-port. There are no storage
facilities for general cargo. Mr. George Tilbury, who owns the two
cranes on site, also has two trucks, a backhoe and two dozers that are
available for lease. Trucks are available from this source to deliver
goods from the dock to the community, which is less than a mile away.
The liquid bulk petroleum products delivered to Cold Bay are piped to one
of the four petroleum storage facilities identified in Table 11. The
three smaller storage tanks are located near the dock. The larger
Standard Oil Tank Farm is connected to the dock via pipeline but is

located adjacent to the airport.
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TABLE 10

DI MENSI ONS OF STATE OF ALASKA FUEL PIER
PORT OF COLD BAY

Deck Elevation"y +16.0 ft.
Depth of Berth -30.0 ft.
Present Depth =20.0 ft. est.
Mean High Water 7.1 ft.
Extreme Low Wter - 3.5 ft.
Vessel Draft 18.0 ft.
Berthing Tide - 3.5 fe.
Shoreside Fill 300" x 600” +
Shoreside Maxi num Dept h 18.0 ft. +
Type of Construction 113 (L)

Causeway Construction 1,000 ft. Piling
Moor age Dol phi ns 4 - 7 Pile

Notes: 1/ All elevations refer to MLLW= 0.00 ft.

Source: DMIM-Forssen and Tetra Tech, Inc., 1980.
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PETROLEUM BULK STORAGE FACI LI TI ES
Col d Bay, Al aska

Facility

United States Air Force
Standard 0il

State of Alaska
Standard G| Tank Farm

TOTAL CAPACITY

Sour ce: Al aska DOT/PF, 1978

TABLE 11

Capacity

@l | ons

42,000
75, 000

225, 000

4, 000, 000

4,342,000
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The State’s T-head pier is not a stable facility. In 1969, only 364
feet of the SE section of the pier was usable; the remainder was in
partial ruins and condemned for use. In 1972, the State of Alaska,
Department of Public Works, Division of Aviation, advised that the Cold
Bay Pier may only be used in calm weather, and that vessels using the
pier must be prepared to move as quickly as possible in the event of
adverse wind and/or sea conditions. This action was necessary for the
protection of personnel and to prevent ¢il pollution should the pier
give way (U.S. Coastal Pilot,- 1979), Since 1972 there have been major
repairs, but as recent as early 1980, the pier was damaged again by a

vessel attempting to moor under poor weather conditions.

Several improvements have been contemplated for this area. A recent
study (draft. form) entitled “Aleutian and Southwest Alaska Coastal Ferry
Study” prepared for the State DOT/PF by DMJM-Forssen and Tetra Tech,

Inc. cited Cold Bay as a possible stop for a proposed cargo ferry to

be operated by the State of Alaska. The study recommended a preliminary
site and type of operation for a new port facility in Cold Bay, as
depicted in Figure 4. “This study suggested a new dock facility be

built 213 meters (700 feet) south of the existing fuel pier. It is
proposed that the fuel pier continue to function as it is and that

the new pier provide only cargo services with cargo storage located on
fill. The face of the pier would be T-shaped, approximately 18.3 meters
(60 feet) wide by 42.7 meters (140 feet) long. The dock would extend

approximately 457 meters (1,500 feet) from shore. A minimum depth of
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7.0 meters (23 feet) is required for a 5.5 meter (18 foot) draft

vessel and 9.1 meters (30 feet) for a 7,6 meter (25 foot) draft ves-

sel . Dredging would be required to provide fill for the 107 by 183
meter (350 by 600 feet) shore-side cargo storage area. Additional dis-
cussion about the proposed ferry system is included in the Base Case

forecast (Chapter 1V),

Navigational Characteristics. Cold Bay is a large deep water bay,

indenting the Alaskan Peninsula. An 18.3 meters (60 feet) deep channel
passes from the sea to Cold Bay, however, this channel is very narrow,
and is subject to a current velocity of up to four knots under certain

tidal conditions. An aerolight is on the west side of the Bay.

During the winter months the channel leading to Cold Bay is extremely
dangerous because of frequent, heavy icing that may distort floating

aids causing them to lie on their sides, submerge, be extinguished or

off station. In addition, a reef extends almost across the entrance to
Cold Bay near Kaslokon point. The north shore of Cold Bay has many
boulders. The west shore consists of low bluffs and sand beaches strewn
with boulders, backed by rolling tundra. There are portions of Cold Bay
with depths to 30.5 meters (100 feet), but the channel to Cold Bay limits

i 15 usable depth to 18.3 meters (60 feet) (U.S. Coastal Pilot, 1979).

The weather in Cold Bay is considered to be the worst on the Alaskan

Peninsula (Engineering Computer Optecnomics, 1977), but not nearly as
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severe as experienced in the Unalaska-Dutch Harbor area. Table 12 and
Figure 5 each identify various climatic conditions in the vicinity of
Cold Bay. Winds blow continually with an average velocity in January
of 16 m.p.h. decreasing to 13 m.p.h. in Jduly. The high frequency of
cyclonic storms crossing the north Pacific and Bering Sea account for
these high winds and the frequent occurrences of low ceilings and low
risibilities encountered at Cold Bay. This area averages 13 fog days
per month during the winter months increasing to 25 days during the
month of August. These factors make navigation difficult on a year

around basis.

Facility Usage. Historical data on the level of vessel activity

at Cold Bay are not available. There are four major carriers that
deliver cargo to Cold Bay: Northland Services, Alaska Cargo lines,
Western Pioneer and Standard Oil. Total throughput tonnage at the port
of Cold Bay in 1978 was 12,524 tons. Table 13 provides the most recent
breakdown of throughput tonnage at Cold Bay by origin--destination. The
data are illustrated for a variety of commodity classifications. With
the exception of some petroleum products, all commodities are shipped
from Seattle or transshipped through IT1iuliuk Harbor. Approximately 85
percent of inbound commodities are petroleum products. The bulk of these
petroleum products are used in operation of the airport located in Cold
Bay. Approximately 96 percent of total throughput tonnage was consumed
locally during 1978. The shipment of 458 tons of petroleum products

to the south side of the Alaska Peninsula is not something that typically

occurs at the Cold Bay facility.
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TABLE 12

CLIMATIC CONDI TIONS IN THE VICINITY OF COLD BAY, ALASKA

JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC

Temp Avg. (OF) 28 28 29 33 40 45 50 51 47 40 34 29
Temp Low (OF) -5 -9 -13 4 18 29 36 33 27 12 1 -0
Avg. Wnd Speed 16 16 16 15 14 14 13 14 14 15 15 15
(Knot s)
Prevailing Wnd NW Nw w w SW SW
Direction
Fog (Avg. Days) 13 13 13 14 14 18 24 25 18 13 13 13
Preci pitation 2.42 2.5 1.93 1.54 2.19 1.8 2.22 3.89 3.95 4.31 3.90 2.45
( Mean)
Snow (Mean Days) 17 18 19 16 8 10 15 19

Source: U.S. Coast Pilot, 1979.
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Table 13

Port of Cold

Bay

1978 Commodity Tonnage by Origin and Destination

Associates.

-5

3.

Commodi ty
O assification I nbound Conmodities Thr oughput Qut bound Conmmodi ties
G oup Origin Tonnage Tonnage Tonnage Destination
Food Seattle 10 10
Product s Seattle 10 10
Lunber &
Wod Products Seattle 360 360
Seattle 31 31
Valdez | 399 399
Iliuliuk | 2,983 2,983
Petrol eum Valdez 720 720
Product s Iliuliuk 3,418 3,418
Seattle 887 887
Iliuliuk 1,798 1,798
Al aska Peninsul a
458 458 South Side
Seattle 22 22
Iliuliuk 3 3
Bui | di ng Seattle 1,000 1,000
Product s Seattle 244 244
Seattle 160 160
Transportation Seattle 4 4
Equi prent Seattle 17 17
Total s 12,066 12,524 458
Source:  Corps of Engineers, Unpublished Data

assenbl ed by James Lindsay &



Port of St. Paul

Facilities. St Paul island is one of the Pribilof Islands located
in the Bering Sea approximately 200 miles northwest of Unimak Pass.
These islands-contain the largest and most numerous fur seals in the
world. The seal industry, historically an economic function in the
Aleutian-Pribilof region, remains the economic base of these islands.

Law enforcement to protect the seals is provided by the Coast Guard.

There are no landlocked harbors on any of the Pribilof Islands. Figure
6 illustrates the existing facilities for the community of St. Paul.
Although two docks are available, neither is capable of offloading cargo
from medium or deep draft vessels. The water alcng the shoreline is
shallow, and presently all cargo must be lightered ashore by power barge
or bidarkas (native skin boats) that are said to have a capacity of five tons
per trip, One dock is located in Village Cove. It has a reinforced
concrete pier with a dock face approximately 30.5 meters (100 feet) long
and adjacent water depths of 0.9 to 1.2 meters (3 to 4 feet) at MLLW.
The dock has a self-propelled skid crane with a 10 ton skid capacity.
There are no storage facilities located at the pier and the marine
service is port-to-port. Customers are required to pick up cargo at the
time of delivery. The second dock is located on the east side of the
island and is only used when prevailing winds preclude the use of the
dock facility at Village Cove. Generally, these dock facilities are
marginally adequate for shipping and receiving freight, New harbor
facilities would be required for the development of a fisheries industry

at St. Paul (Management and Planning Services, 1980).
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FI GURE 6
EXI STING FACILITIES, ST. PAUL, ALASKA
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Adjacent to the dock facilities at Village Cove are seven diesel storage
tanks with a combined capacity of 600,000 gallons and four gasoline
storage tanks with a combined capacity of 100,000 gallons. The equip-
ment is in need of constant maintenance, and operators have experienced
problems with piping valves and pumps that transport the liquid bulk

to the storage tanks. At the present time, one of the gasoline tanks is
required for storage of diesel fuel. If any significant expansion

takes place, additional fuel storage will be required (Management and

Planning Services, 1980).

Anchorage at St. Paul Island is in deeper water west of Village Cove.
Here, water depths reach 18.3 meters (60 feet) and the bottom is sandy.
In the spring (April-May) icing conditions may cause anchored vessels

to become entrapped. Weather is a severe problem for vessels delivering
cargo to St. Paul. Vessels are warned not to ride out a storm at any
time near the islands unless the anchorage is located on the leward side

of the island and is well protected.

During 1980, St. Paul was served four times by the Alaska Marine Shipping
Company (AMS); two times by the BIA ship North Star |ll; and once by the
Crowley Cool Barge, for a total of seven trips. There is no marine
passenger service available. AMS has a contract with National Marine
Fisheries Services which runs another four years and gives this company
exclusive private carrier rights to serve St. Paul. AMS is required to
use the vessel “Snowbird” because their other ships are assigned to

fishery type consignees.



St. Paul could potentially undergo dramatic changes if a bottomfish
processing plant is introduced to the Island {See Base Case, Chap-
ter 1V.). The harbor facilities that exist are not adequate to
handle increased traffic, because all cargo must be lightered due
to shallow water adjacent to shore, and vessels are exposed to un-
predictable weather delays, thereby increasing operations costs,
and the potential for loss or damage to cargo due to weather ex-
posure and handling risks. The National Marine Fisheries Services
(NMFS) recently engaged Management and Planning Services of Seattle
Washington to prepare a Pribilof Islands Services Plan, Preliminary
recommendations for harbor improvements are available in a draft

study dated June 17, 1980. (Management and Planning Services, 1980)

The key to improving freight service to St. Paul is improving the
docking facilities. The Corps of Engineers has under consideration
a new boat harbor that includes a 91.4 meter (300 foot) dock backed
by a breakwater. This would eliminate the need for Tightering

and would allow vessels like the Snowbird, which requires 4.6 meters
(15 feet) of water depth plus surge, to offload cargo directly from
the barge to the dock. This facility could be built in stages. If
30.5 meters (100 feet) ofa solid fill dock or bulkhead were built
as a first phase, tugs, which generally draw more water than the
barge, can lay on the outside of the barge in order to reduce

water depth requirements. In addition to the dock, there is a
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requirement for warehouse storage and a marshaling area. The
warehouse would be heated and raised above the level of the dock
for the delivery of cargo to truckers. Dock equipment could in-
clude a 25 ton forklift and two 5 ton forklifts. A crane would be
desirable, but not necessary, because most marine carriers have
cranes on board their vessels. One tractor and several trailers

would be required to deliver containerized cargo.

If new dock facilities are not built, additional freight capacity
can be achieved by taking advantage of the Snowbird container
capacity in combination with the lighters. Alaska Shipping Company
recently installed a hydraulic crane on the Snowbird with a lifting
capacity of 45 tons and a 6.1 meter (20 foot) reach, which is more
than adequate for placing the heaviest of the 6.1 meter (20 foot)
containers on a lighter. However, lack of adequate onshore un-
loading/loading equipment presents a problem with respect to the
containers -- there is no way to lift the containers out of the
lighter at the shore. Alternatively, containers c¢ould be run ashore,
doors open while remaining in the landing craft, and palletad

cargo slung off with existing shore side cranes.

Navigational Characteristics. Fogs are especially thick around

St. Paul during the summer months, and on an annual basis. St. Paul
has an average of 190 days of fog, making navigation extremely
difficult. Navigation in the summer months is made by landfalls as

land is usually not visible. A typical summer day is dense fog at
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daylight, visibility less than 200 yards, calm seas; at noon inter-
mittent sun, a wet drifting fog, gentle breeze; by evening a dense
fog, winds increasing to 6 knots. Dense fog with visibility less
than 0.5 mile is more common around St. Paul than St. George Island.
Winds are not constant from any direction for any length-of time.
September through March, gales are frequent and blow from any

direction making anchorage difficult and dangerous.

The Pribilofs are near the southern limit of the Bering Sea ice

fields. Ice typically has not required navigation to be suspended,
o}

however, the potential exists for St. Paul to become ice bound in

any given year.

The climate around St. Paul is typical maritime resulting in con-
siderable c“loudiness, heavy fog, and high winds as can be identified
in Table 14 and Figure 7. The diurnal range of the tide at Village

Cove is 3.2 feet.

The currents run east on a flood tide and west on the ebb. Currents
reach a velocity of 1 to 2 knots, and with high winds may reach 3
knots. The tides and tidal currents are strongly influenced by the

winds (U.S. Coast Pilot, - 1978).
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CLI MATI C CONDI TIONS IN THE VICINITY OF ST. PAUL | SLAND, ALASKA

JAN
Tenp. Avg. (°F) 26
Tenp. Low (°F) -26
Avg. Wnd Speed (Knots) 17
Prevailing Wnd
Direction

Fog (Avg. Days) 12
Cloud Cover (Tenths) 8.0

Source: U.S. Coast Pilot, 1978.
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FIGURE 7

ST. PAUL CLI MATE DATA
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Facilities Usage. Historical data on the level of vessel acti -

vity are not available for the Port of St. Paul. Asmentioned pre-
viously, three major carriers serve St. Paul typically making a

collective total of seven trips each year.

Table 15 identifies throughput tonnage at St. Paul by origin and
destination for each commodity code. 1In 1978, total throughput ton-
nage at St. Paul Harbor was 4,175 tons. Inbound commodities made up
97 percent of total throughput tonnage, of which petroleum accounted
for 58.8 percent while the remaining inbound tonnage is distributed
between food products (13.6 percent); lumber and wood furniture
(10.5 percent); building products (9.7 percent); and other commo-
dities (7.4 percent). Outbound commodities are primarily seal skins

and carcasses, which make up 3 percent of total throughput tonnage.

MARINE CARRIERS -

Marine freight carriers serving the study area can be divided into
three general categories, as follows: (1) interstate, (2) intrastate
coastal shipping, and (3) lightening transportation. Table 16 iden-
tifies the carriers that serve the Aleutian-Pribilof and Bristol Bay
regions. The carriers are regulated by either the Federal Maritime
Commission {FMA), Interstate Commerce Commission (ICC) or both, with

the exception of the North Star III.



TABLE 13

Port of St. P ] ]
1978 Commodity Tmmnage by Origin and Destination

Paul

Janes Lindsay and Associates.
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Comodity O assification - | nbound dities Throughput Qut bound C _nodities
G oup Oigin Tonnage Tonnage Tonnage Destination
Iliuliuk 11 11
37 37 Seattle
Food Seattle 64 64
Troducts Seattle 72 72
S eattle 1 1
Seattle 1 1
Seattle 146 146
Seattle 143 143
Seattle 107 10?
Seattle 6 6
Lumber Seattle 195 19s -
and \Wod Seattle 38 38 - ’
Furni ture Seattle 122 122 -
Pribilof 39 39 -
Seattle 25 25 -
Seattle 5 5 -
1 1 Seattle
Iliuliuk 228 228 -
Petrol eum Seattle 3 3 -
Products Ilinliuk 2129 2129 ~
Seattle 21 21 -
Pribilof 39 39
‘Seattle 141 141
Bui | di ng Seattle 20 20
Seattle 20 20
Product s Seattle 52 55 3 Seattle
Seattle 39 39
Seattle & 4
Seattle 18 18
Seattle 39 39
Seattle 19 19
Commodi ti es Seattle 137 137
NEC . Seattle |3 215 80 Seattle
Pribilof 1 4 3 Pribilof
Seattle 28 31 3 Seattle
Totals 4048 4175 127
Source: 0.8, Corps ofEngineers Unpublished Data, assenbled by



10.

11.

12.

13.

TABLE 16 *

Marine Carriers Serving
St. George and Bristol Bay Regions

Carrier

U.S. Government
Bureau of Indian Affairs

Sea Land

Anmerican President Lines
Sorenson’ s Barge Service
Mbodyrs Sea Lighterage
Nort hl and Services

Al aska Cargo Lines

Foss Al aska Line

Crowley Maritine

Al aska Shi ppi ng Co.
Western Pioneer Line
Standard QG |

Forei gn Vessels

Sour ce:

Type of Service

North Star Il
CGeneral Cargo

Cont ai ner

Cont ai ner/ General Cargo
Tug & Barge

Lighterage

Tug & Barge

Cont ai ner/ General Cargo
(ontainer/General Car go

(Coal - Cont ai ner/ Gener al
Car go Barge/Pol-West)

CGeneral Cargo
CGeneral Cargo
Li qui d Bul k

Fi sh Products

James Lindsay and Associates

-
-Glim

Regul ati ng Agency

None

FMC

FMC

| CC & PMC

| CC & FMC

FMe

FMe

™C

FMC

FMC

FMC

FMC



Common and Contract Carriers

Common carriers and linehaul contract tug-barge operations can be
divided into two categories: (1) scheduled common-carriers, and &)

contract carriers.

Scheduled Common-Carriers. Typical examples of this type of mar-

ine service are Foss Alaska Lines, Sea-Land, American President Lines,
Western Pioneer, and Alaska Marine Shipping Co. With respect to
western Alaska operations, each line publishes scheduled routes and
sailing dates and provides service from Seattle to western Alaska
ports including Cold Bay, Unalaska, and St. Paul. Western Pioneer
and Alaska Marine Shipping carry general cargo (breakbulk) and the
other marine companies cited above carry primarily containerized

cargo and limited breakbulk cargo. The following provides a des-
cription of the activities of each marine carrier cited above. These
carriers were selected because they provide the bulk of the marine

service to the communities under study.

Western Pioneer formerly called Pioneer Alaska Lines commenced water
carrier service to western Alaska from Seattle in 1958. Operating
to and from the Pacific Northwest, Western Pioneer primarily serves
the fisheries and fishery-related communities from Kodiak Island to

the Aleutian Islands, including Cold Bay, on a year-round basis,
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and the salmon fisheries of Bristol Bay, Kiskokwim River, Yukon River
and Norton Sound during the summer salmon season. During 1979, they
operated four vessels having a total of 145,000 cubic feet of
refrigerated cargo space. These vessels are former navy-yard oilers
which were converted specifically to meet the needs of the fishing
industry. Western Pioneer plans to add a fifth vessel to its fleet
that will have a capacity of 40,000 cubic feet. Cost of the conver-

sion of this vessel is estimated to be approximately $2.2 million.

During 1979, Western Pioneer maintained a weekly service between the
Pacific Northwest and western Alaska, with Unalaska-Dutch Harbor
being the terminus. In 1980, the schedule called for a

vessel to Teave Seattle for Unalaska-Dutch Harbor every six days,
commencing in mid-April and running as long as demand dictates,

which 1s normally through the end of October, the end of crab season.
According to Western Pioneer, the schedule of a vessel departing
every six days cannot be maintained year-round on an economical

basis due to Tack of demand in the off-season (fish), During the off-
season, Western Pioneer has excess capacity for at least a five-
month period from November until the end of March, during which time

they normally run two to three sailings a month.
Western Pioneer is an unsubsidized domestic carrier, that, in addition

to serving traditional fisheries has attempted to gear up for the

advent of the bottomfish industry in western Alaska. To date, however,
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bottomfishing activities have yet to materialize in the transporta-

tion of significant tonnage (Western Pioneer Co., 1980).

Alaska Shipping Company {ASC) began serving Alaskan ports from Seattle

in 1977, operating both as a common carrier and as a contract carrier.
During the 1977-1979 period, ASC provided service between Seattle and
Bellingham, Washington, and 44 Alaskan ports. Unalaska-Dutch Harbor
is their principal Alaskan port-of-call. ASC is the only common car-
rier serving the Pribilof Islands (St. Paul) and does so under an

exclusive contract.

ASC provided 23 sailings to Dutch Harbor in 1978 and 24 sailings in
1979. They average from four to six trips per year to St. Paul. In
its 2.5 year history, ASC has operated three vessels. The Snowbird,
owned by Alaska Marine Charters, Inc., an affiliate of ASC, is
capable of carrying 16 six-meter (20 foot) reefer containers on deck.
The two other vessels are the Aleut Packer and Aleut Provider,

which are owned by subsidiaries of the Aleut Corporation. Ports-of-
call include Seattle, Kodiak, Old Harbor, Chignik, Sand Point, Squaw
Harbor, King Cove, Cold Bay, False Pass, Akutan, Dutch Harbor,
Herendeen Bay, Port Moller, Port Heiden, Egigik, Naknek, Clarks
Point, Togiak and the Pribilof Islands. Collectively, the three
vessels provide a total cubic capacity of approximately 88,000 cubic

feet, 100 percent of which is refrigerated space. ASC provides year-
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round sail ings. On an annual basis, their load factors have been

approximately 80 percent leaving 20 percent vacant capacity.

The principal cargo northbound consists of supplies of all sorts for
fisheries processing facilities and fishing vessels. The principal

cargo southbound is seafood products.

The Aleut Corporation is obligated, under a contract with the National
Marine Fisheries Service (U. S. Department of Commerce - NOAA) to
transport cargo on at least four sailings annually from Seattle to
the Pribilof Islands, and to transport sealskins and seal carcasses
southbound on three of those sailings. This contract s performed on
behalf of the Aleut Corporation by ASC in conjunction with its
operations to other Alaskan ports and extends through calendar year
1984. Vessels transporting cargo to St. Paul carry their own LCM
lighters, because no docking facilities exist, and the water is too

shallow for deep draft vessels.

ASC has also engaged in private carriage on a time or voyage charter
basis to seafood processors, who require use of the entire reach of
the vessel for their cargoes for one or more voyages. While so en-
gaged, the vessels continue to be operated by ASC (Alaskan Shipping

co., 1980) .
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Foss Alaska Lines (FAL) provides three service links from Seattle to

Alaskan ports. FAL provides weekly scheduled common carrier service
to Southeast Alaska and regularly scheduled service to Adak, Unalaska-
Dutch Harbor and other Aleutian Chain ports, and Kodiak. During

the summer months of May through August, FAL service extends to

western Alaska, including the communities of Bethel and Dillingham.

The Adak/Aleutian Island service from Seattle via Sitka is a regular
21-day freight service to Adak. This service is avajlable to any
Alaska port having a harbor with a depth of at least 4.3 meters (14
feet) and a bulkhead or dock 12.2 meters (40 feet) wide with a

crawler crane available on site. They can offload 10-20 tons ver hour
with a crawler crane. The service is offered as an inducement for

communities to utilize the facilities that FAL has to offer.

FAL utilizes a variety of tug and barge combinations. The FAL-286

is an 87 by 23 meter (286 by 76 foot) barge capable of carrying ap-
proximately 107, 6 and 7.3 meter” (350, 20 and 24 foot) containers. They
also have FAL-343 class barges that measure 104 by 23 meters (343

by 76 feet) capable of carrying more than 420 containers. The barges
are pulled by Foss tugs 36.5 meters (120 feet) long and 9.4 meters

(31 feet) wide that draw about 4.3 meters (14 feet) of water

They are rated at 3,000 to 4,000 hp. and are capable of pulling

loaded barges at a speed in excess of 10 knots.
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FAL carries both dry and refrigerated containers. Exterior container
dimensions are 2.4 by 2.6 by 6 to 7.3 meters (8 by 8.5 by 20 to 24
feet) . In addition, FAL carries auto carriers for automobiles and
small trucks; platform containers designed for handling cargoes

such as machinery, lumber, plywood, pipe, masonry and other building
materials and noncontainerized cargo. They do not transport

Tiquid bulk.

FAL currently serves Unalaska-Dutch Harbor, but not St. Paul or
Cold Bay. Service cannot be provided to Cold Bay for two reasons:
(1) the tug and barges used to serve the Aleutians cannot offload
due to shallow water at Cold Bay, and (2) the low Tevel

of demand. FAL stated that if demand increased, for example
through bottomfish development, new equipment could be brought in
to service Cold Bay, however, demand is so low that it is not

economically feasible to call on Cold Bay on a regular schedule.

Sea-Land (SL) provides Tinehaul services directly from Seattle to

Kodiak and Seattle to Anchorage. They utilize three vessels on
these routes and provide year-round service. The average is two
trips per week in the summer (May through September) and one trip
per week the remainder of the year. Cargo bound for the Aleutian
Chain is shipped from Seattle to Kodiak and offloaded at Kodiak and

transferred to a feeder vessel named Aleutian Developer.
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The Aleutian Developer provides service to the Aleutian Chain every
8 to 10 days. Regular ports of call are King Cove, Chignik, Sand-
point, and Unalaska-Dutch Harbor. Like other carriers serving this
area, Sea-Land will provide service to any community if sufficient
demand exists, The Aleutian Developer is 105 meters (345 feet) in
length, with a draft of 5.8 meters (19 feet) loaded and the capa-
city to carry 83 containerized vans. The vessel carries its own
crawler crane, which is capable of offloading or loading six vans
per hours. It requires a dock with a minimum 61 meter (200 feet)
berth in order to offload containers. Communities without this
type of facility cannot be served by Sea-Land unless new equipment

is transferred to the-area.

Sea--Land does not transport liquid bulk to the Aleutians, however,

it does provide a tug and barge service exclusively to the fishing
industry. This service calls on ports in Bristol Bay and communities
such as False Pass and King Cove. The barge has a capacityof 100
vans, and they primarily transport seafood or related support
equipment for the fishing industry. This service is direct from

Seattle.
Sea-Land dropped i1ts service from the Aleutian Chain to Japan in

March 1980 because it was not economically feasible to continue

this service. They adopted what they term a Seattle relay system.
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Fish products from Alaska are shipped to Seattle and then relayed
from Seattle to Japan. Sea-Land states this is more efficient and

more economical.

Sea-Land has the capacity to provide a large increase in the volume
of containerized cargo service to the Aleutian Chain, especially
at Unalaska-Dutch Harbor, if the demand existed. Together with
Sea-Land’s lease of the proposed new City dock, Sea-Land could use
C-4 class cargo vessels to meet additional demands. These vessels
are similar to those in use between Seattle and Anchorage. A C-4
cargo class vessel is capable of carrying approximately 365 con-
tainers and approximately 12,000 barrels (504,000 gallons) of
liquid buik. These vessels are approximately 158 meters (520 feet)
long, have a draft of 7.3 meters (24 feet) loaded, and gross tonnage
of 11,389 tons. The C-4 class ship requires a minimum berth of

107 meters (350 feet) to offload cargo (Billing, 1980).

American President Lines (APL) is a federally subsidized carrier

operating deep-draft container steamships that export fishing pro-
ducts from Unalaska-Dutch Harbor and Kodiak to Japan. These vessels
provide a weekly service to Unalaska-Dutch Harbor on a year-round
basis. Due to its federal subsidy, APL is prohibited from trans-

porting cargo between U.S. ports.
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They have four pacesetter class container ships in operation between
Seattle, Kodiak, Unalaska-Dutch Harbor, and Japan. The pacesetter
class ships have a length of approximately 204 meters (669 feet),

a width of 27 meters (90 feet), draft of 10 meters (33 feet) loaded,
and capacity for 1,482 Ton Equivalent Units (TEU). One TEU equals

a container van 2.4 by 2.6 by 6.1 meters (8 by 8.5 by 20 feet) or
23,200 ST. APL also operates C-5 class breakbulk vessels to Unalaska-
Dutch Harbor. The typical length is 184 meters (605 feet), width

25 meters (82 feet), draft 10.7 meters (35 feet), and capacity

35,000 short tons.

APL has proposed an amendment to sections 506 and 605(e) of the
Merchant Marine Act, 1937, which would enable subsidized carriers to
enter for the first time the domestic trade between the Pacific
Northwest and Alaska. |If APL is successful in its attempt to

amend the Merchant Marine Act, it would be in a position to pro-
vide a tremendous increase in carrier capacity over what presently
exists (APL, 1980). Nonsubsidized carriers are generally opposed

to modifications to this act because they feel it prompts unfair
competition, and they do not feel thereis sufficient demand at the
present time to warrant an increase in capacity to the Aleutian

Chain,
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Contract Carriens. Contract or charter carriers are used by

major shippers, such as petroleum companies, to move specialized
and oversized cargo throughout Alaska as the need develops. An
example of this type of service is the movement of supplies to
Prudhoe Bay between 1968 and 1975 for the development of oil and
gas on Alaska’s North Slope. During this period, Arctic Marine
Freighters shipped 594,000 tons to the North Slope. Their largest
shipment was made in 1975 when they shipped 153,000 tons using

24 tugs and 48 barges. Alaska Puget-United Transportation Company
(APUTCO), a division of Crowley Maritime, also provides contract
tug and barge service in Alaska. Their principal place of operations
to date have centered in the Gulf of Alaska. However, Crowley
maintains a large transfer station at Captains Bay in Unalaska-
Dutch Harbor and could expand their contract barge service in

Aleutian-Pribilof and Bristol Bay regions if demand existed.

Crowley's “Cool Barge” makes deliveries of dry and reefer cargo,

as well as bulk petroleum to Department of Defense and other federal
agencies throughout western Alaska. Their vessels stop at the
Captains Bay Tank Farm in Unalaska-Dutch Harbor three times per week
from May 15 through October 15 and pick up goods bound for various
federal installations in western Alaska. A barge is offloaded with
supplies from Seattle at the Captains Bay Tank Farm approximately

once a month during this season. Table 17 provides a list of
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LOCATI ONS AND AGENCI ES SERVED BY
U S. MLITARY SEA LI FT COWAND “COCL BARGE”

Location Agency
Akhiok PHS
Atka PHS
Attu USCG
Barter Island DEW FWS ,NWS
Bethel AKARNG

BIA, PHS, NWS
Cape Lisburne AAc
Cape Newenham AAc
Cape Ronanzof AAc
Capt ai ns Bay FWS
Chignik Lake PHS
Col d Bay AAC,FWS,NWS
Dillingham PHS
English Bay PHS
Fire Island FAA
Hinchinbrook FAA, USCG
Karluk FAA,  USCG
Ki ng Sal non Adc , Nas
Kotzebue AAC , AKARNG
Level Island FAA
Lonel y NPRA,DEW
McGrath Nws
Middletown | sl and FAA
Naknek NPS , PHS
Abbrevi ations used:
AAc Al aska Air Conmand
AKARNG Al aska Arnmy National Cuard
ARL Arctic Research Laboratory
ASL Arctic Submarine Laboratory
Bl A Bureau of Indian Affairs
DEW Distant Early Warning Station
FAA Federal Aviation Agency

Source: L. Berger & Associates, 1979, Vol. Il

Locati on

None

N.E. Cape
0liktuk Poi nt
Perryville
Poi nt Barrow

Poi nt Hope
Point Lay
Port Cl arence
St. Elias

St. George
St. M chae
Sari chef

Shel don Poi nt
Shenya
Tatalina
Tel | er

Tin Gty
Togi ak
Unalakleet
Wainwright
Wl es

Yagat aga
Unalaska

Agency

AKARNG , NWS
ASL

DEW

PHS

PHS ,AKARNG
NPRA,ARL,DEW
PHS

DEW AKARNG
USCG

USCG

NMF

AKARNG

FWS

PHS

AAC

AAC

AKARNG

AAC

ARARNG
ARARNG
DEW, AKARNG
ASL

FAA
Stagi ng Area

FWS Fish & Wldlife Service

NMF Nat i ona
NPRA  Nationa
NPs Nat i ona
Nws Nat i ona
USCG U S. Coast Guard

Marine Fisheries
Pet r ol eum Reserve
Park Service

Service



locations and agencies served by Cool Barge. Crowley employs
three barges in this service, each measuring 91 meters (300 feet)
in length and 23.2 meters (76 feet) wide with a 100, 000 barrel

capacity for liquid bulk.

Puget Sound Tug and Barge Company is a contract operator that makes
bulk petroleum deliveries on a scheduled basis to redistribution
centers in western Alaska. fhis service is performed for Standard
Oil in Unalaska-Dutch Harbor. Their ports of call are Seattle,
Unalaska-Dutch Harbor, St. Michael, Nome and Kotzebue. Puget Sound
Tug and Barge also moves a substantial amount of construction

material and contractor equipment on a non-scheduled contract basis.

Standard Oil operates the Alaska Standard, a 35,000 DWT tanker
which hauls bulk fuel on a contract basis from Unalaska-Dutch
Harbor to Dillingham, Naknek, Cold Bay, King Cove, Sand Point,
Chignik, Kodiak, 01d Harbor, Larsen Bay, OQuzinkie and Port Lions.

The delivery of fuel is made directly to the dock face.

Other contract carriers providing similar services in the Bristol
Bay and St. George Basins are Soreson's Barge Service, Moody’s Sea
Lighterage, Foss Tug and Launch Company, Marine Leasing, Wick

Construction Company, Dunlop Towing and other smaller companies.
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At the present time the only cargo ship regularly serving the
smaller communities in western Alaska is the Bureau of Indian Affairs
ship, North Star III. The characteristics of this ship are shown in
Table 18. The Bureau of Indian Affairs” resupply program is a non-
profit, self-sustaining operation, serving approximately 60 remote
villages that are not generally served by common commercial carriers.
Two voyages are made each year. The first voyage serves people
living from the Aleutian Islands to Cape Prince of Wales, and the
second voyage serves coastal communities north of Wales, Little

Diomede Island and the Pribilof Islands. Table 19 identifies the

communities served by the North Star ||| during the 1980 season.
The North Star |11 stops at Dutch Harbor to pick up bulk petroleum
on each voyage. It generally purchases approximately one million

gallons per trip from the Standard 0il dock in Unalaska-Dutch Harbor.
BIA began providing service to St. Paul in 1979, but does so only when
is necessary to provide service. The Pribilof Islands present serious
schedule problems for BIA. The weather around St. Paul is totally
unpredictable, and the North Star 11l cannot afford to be weather
bound. Typically, St Paul cargo is loaded first, and if it cannot

be offloaded when they arrive at St. Paul, then the vessel must either
return to Dutch Harbor and try again when the weather .clears or

leave the cargo in Dutch Harbor. If too much time is lost trying

to reach St. Paul, the entire North Star 111 schedule may be affected.

it



TABLE 18

CHARACTERI STI CS OF BUREAU OF INDIAN AFFAIRS
SHIP NORTH STAR III

Length 138.7 neters (455 ft.)
Full Load Draft 8.7 meters (28.5 £ft.)
Deadwei ght Tonnage 11,431 ST (10,206 LT)

Cargo Space

- Dry 11,894 cubic neters (420,000 ou. £
- Liquid Bulk 4.54 mllion liters (L.2 nmillion g

Lighterage Craft 4 LCM

Power Plant 5,850 “rip-diesel

Crusing Speed 14 knots

Ship's Crew 41 crew nenbers

Passenger Space 2

Hospital Space 4

Sour ce: Pet erson, 1989,
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TABLE 19

PORTS OF CALL

U s.M. S NORTH STAR |11

1980 SEASON

April - August Voyage = From Seattle

Anchor age Nelson Lagoon Galovin
Perryville Togiak Dutch Harbor
Ivanoff Bay Goodnews Bay Stebbins
Kire Cove Tunurak St. M chael
Akutan Toksook Bay Unalakleet
Umnak Mekor yuk Shaktoolik
Nikolski Scamman Bay Koyule

St. Paul Hooper Bay Elim
August - Cct ober Voyage - From Seattl e

Poi nt Wells Kilwalina
St. George/St. Paul * Derring
St . Michael Sheshmaref
Kotzebue Diomede
Barrow Teller
Wainwright Tin City
Point Lay Nome

Point Hope Seattle

* Only if necessary

Source: BIA - 1980 Tentative Sailing Schedule
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Therefore, BIA chooses to serve St. Paul only if necessary (Peterson,

1980) ,

Carrier Rates

Marine shipping rates established by the carriers reflect the charac-
teristics of demand in a given community, Among these characteris-
tics are total tonnage, length of haul, kinds of commodities, the
characteristics of the handling category, relationship between in-
bound and outbound demands, and the degree of competition. Com-
prehensive rate data from each carrier operating in the Aleutian-
Pribilof Region are not readily available on a carrier-by carrier
basis. Direct quotes for specific commodities can be obtained on

a case-by-case basis. Table 20 shows 1inehaul rates for a selected
number of goods between Seattle and the Aleutian ports of Akutan,
Captains Bay, Unalaska-Dutch Harbor, False Pass, King Cove, Sand
Point, and Squaw Harbor. Foss Alaska Lines provided this data.
These rates are representative of shipment costs in a competitive
market. General freight rates for St. Paul are shown in Table 21
for several different carriers and include air freight rates for
comparison. The marine rates will vary with wharfing costs, special
handling for shipping, etc. Rates are based upon shipment from

Seattle.



TABLE 20

SELECTED COMMODI TY RATES BETWEEN

SEATTLE anNDp PO NTS I'N ALASKA

(In $ Per Hundred Pounds)

Conmodi ty

Building Materials - Cenent, Sand, Gravel
Bui I ding or houses

Crab traps wire or neta

Dairy products

Fi shing equi pment (nets)

Canned fish

Frozen fish

Shel I fish - Sout hbound only

G oceries - Northbound

G oceries - Southbound

Iron and steel

Liquor - Ale, beer, stout

Li quor - alcoholic, wine

Lunber

Machi nery

Machi nery parts

O, Petroleumand petrol eum products
0ilfield equi prent

Pai nt

Mot or vehicl es

Source:  Foss Alaska Line, Inc. Tariff
308; effective February 28, 1979
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Rat e Mn. Wight In Lbs.
$ 4.96 36,000
9.07 18,000
11.06 11,000
11.19 10,000
19.02 12,000
4.66 20,000
7.07 20,000
7.07 24,000
6.01 20,000
6.20 20,000
6.45 24,000
6.84 24,000
13.26 10,000
7.03 10,000
8.03 20,000
5.45 20,000
4.78 120,000
5.92 84,000
7.85 20,000
21.29 10,000



TABLE 21

APPROXIMATE
CENERAL CARGO RATES
ST. PAUL ISLAND

Carrier Appr oxi mat e Cost Per Ton
Alaska Shippi ng Company $209
B. I.A, $376
Cool Barge $105
Air Freight (Reeve Al eutian Airways) $467

Source: Managenent and Pl anning Services, 1980.



The trend in marine tariff rates seems to be always upward for
various reasons. One reason is inflation, which affects fuel costs,
salaries, and operating expenses generally, as well as the cost of
borrowing capital investment money. Inflation also increases the
dollars available to transportation consumers, but the time lag
between price increases and salary increases typically translates

as a loss of purchasing power and commodities become more expensive
to ship in real terms. In addition to national inflation, regions
or smaller areas undergoing rapid change and growth often suffer’s
local scarcity of goods or services and a local inflation develops
driving up costs and salaries. Because of its remoteness, the
Aleutian-Pribilof region would appear to be highly susceptible to
local inflation pressures, particularly in light of rapid bottomfish

development or OCS oil and gas development.

From the marine carriers perspective, bottomfish development could be
a tremendous boon to tonnage demands and profits on both coastal

and foreign trade routes. In anticipation of capturing a part of
these markets, shipping firms have begun to improve their facilities
or build new facilities at key points such as Unalaska-Dutch Harbor.
In part, the carriers are developing some excess capacity and capa-
bilities in order to be able to handle future demands when they arise.
They also have begun to posture themselves with respect to routes.

The efforts by APL to change federal restrictions on coastal trade
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by subsidized carriers i3 one example of this posturing. However,
until these new markets materialize transportation consumers pay for

the excess capacity.

The lack of adequate marine facilities in the Aleutjan-Pribilof region
also imposes added tariffs on transportation consumers who are served
through such facilities. Typically these added tariffs are in the
form of handling charges which vary from port to port depending

on the kind of special handling needed to overcome limitations of
the local facility. The state and federal governments could, in
effect, subsidize the cost of transportation in this region by up-
grading the facilities to some minimum standard of performance. How-
ever, neither group has yet to establish what this minimum standard
might be. Regardless of the standard, the public cost is great.

The remoteness of the region means that mounting a major maintenance
effort can be very expensive. To offset future maintenance costs

new facilities must be designed to higher standards, thereby in-
creasing the initial capital costs and reducing the number of new
facilities that can be constructed each year. From the government’s
perspective, a relatively small population would be receiving a very
large benefit, a point whose merits politicians are inclined to

argue shout,

There are few, if any, alternatives available to the people whose
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transportation costs are too high. Air freight is not an optional
alternative if the rates shown for St. Paul in Table 21 are indicative
of the differences between marine and air freight. Air mail is an
alternative and a growing one since the service is heavily subsi-
dized in Alaska. However, packages must meet specified size and
weight limitations and delivery is not necessarily faster given the
poor air freight performance of many western Alaska air taxi opera-

tions (Parker, 1979).

The fact that tariff rates are inversely based on demand also penal-
izes smaller communities whose demands tend to be low. Typically,
communities with small demands tend to also be those with inadequate
facilities, thus compounding the effects of the marine tariff

structure.

As marine tariffs continue to rise, consumers who cannot afford the
increases either forego the purchase, seek a substitute item, or find
another less expensive way to ship the article. Not all articles
lend themselves to alternative modes of travel (e.g., an automobile).
A point is reached where the cost of living at a particular location
affects real or expected life styles and people leave. This further

reduces demands and leads to still higher costs.
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Regulations

The regulation of navigation and maintenance of navigable waters are
functions performed by agencies of the Federal government. The Corps
of Engineers handles the permit process for channel and harbor im-
provements. The Corps, with the participation of local and state
agencies, funds the construction of breakwaters and channel improve-
ments. The U. S. Coast Guard has multiple sea-oriented missions in-
cluding the establishment and maintenance of navigational aids,
carrying out search and rescue missions, policing fishing treaties
and the 200-mile limit, enforcing water pollution laws, and con-

ducting marine inspections.

The nearest (past Guard facility is located at Kodiak. From this
point the Coast Guard patrols the Aleutian Islands and Bering Sea.
In the community of Unalaska, both private and public interests
would like a permanent Coast Guard base located in Unalaska. A
meeting was held in Juneau in the Spring of 1980 at which time the
Coast Guard outlined two possible alternatives to meet the needs of
this area:

1. The Coast Guard can continue to support operations in

the Aleutians and Bering Sea from its present base in

Kodiak; or
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2. Sometime after 1985 at the earliest, the Coast Guard could
establish a base in Unalaska with a maximum possible force
to include an Air Station with a maximum of three heli-
copters, two 378-foot high endurance cutters, one vessel
in the 200-225 foot range, one 180-foot buoy tender, and

a dry storage area for buoys (U.S. Coast Guard, 1980).

The Coast Guard has already documented its intentions to establish

a Marine Safety Detachment at Unalaska/Dutch Harbor and an Air Station
at Cold Bay, but these were not scheduled to be in place until after
1985. Because of this timing, these plans were subject to re-evalu-
ation. Thus, the ground work for such a move to Unalaska has already
been laid. The two most critical missions for the Coast Guard would
be search and rescue and the provision of aids to navigation, but
facilities might also include support for law enforcement, marine
safety, and environmental protection activities. (U.S. Coast

Guard, 1980). The major road block in accelerating these plans may

be the availability of funds.
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Since these hearings were held the Coast Guard has sent two Coast
Guard personnel to observe activities in the Unalaska area. Their
primary mission is to observe vessel movement and check for marine
violations. It was unknown how long this arrangement would last or

whether it was temporary or permanent (Frederic R. Harris, 1979).

Several federal agencies regulate interstate commerce and are pushing
ahead with deregulation of freight rates in all modes. These actions
will cause rates to reflect the distribution of costs, rather than

what the “traffic will bear” (Frederic R. Harris, 1979).

The Jones Act prevents foreign-built ships from carrying freight or
passengers between U.S. ports. In authorizing construction of the

Trans-Alaska pipeline, Congress mandated that none of the oil could
be exported. At the present time this legislation only affects the

size of tankers serving Valdez.

Air Mode

The air mode of transportation in the Aleutian and the Pribilof
IsTands provides an important year-round interstate, intrastate and
interregional service. Although aircraft landing facilities are
found throughout the study area, many are privately owned, and several

are in a poor state of maintenance. The airport at Cold Bay serves
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as a “hub” for the eastern Aleutians and the Pribilofs. Direct °
service is available from Cold Bay to Anchorage and to Seattle, with
feeder service available from Cold Bay to St. Paul, to Dutch Harbor,
and to other communities. St. Paul is also served directly from
Anchorage. Contract services are also available. The types of
aircraft regularly used along these routes are Lockheed L-188

A/C four-engine turbo-prop and Nihon YS-11A two-engine turbo-prop.

The following discussion identifies relevant terminal characteristics,
including facilities and services available; as well as the carriers
providing aviation services to Cold Bay, Unalaska-Dutch Harbor, and
St. Paul. Rates charged for services and applicable institutional

factors are also presented.

AIR TERMINALS

This description of existing airports will focus on major terminal
facilities and examine four categories of data as follows: (1) ground
facilities which aircraft utilize, including runways, taxiways, and
aprons for loading and unloading freight and passengers; (2) visual
and instrument landing aids; (3) service-related activities such as
control towers, fuel and maintenance, and weather reporting; and

(4) passenger and freight handling facilities, terminals and their

Utilization.
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fall into the secondary airport category. The designation assigned
an airport represents the highest use of the airport. Air taxi
operators co-exist with jet aircraft at trunk and international
airports. Unalaska-Dutch Harbor, Cold Bay, and St. Paul are trunk
terminals. Anchorage is an international airport. For each airport,
minimum visibility and ceiling guidelines are established for dif-
ferent types of aircraft based on available landing aids and nearby
obstructions. These guidelines and local prevailing weather con-
ditions affect the reliability of operations which, in turn, affect
the capacity of the airports. Table 22 identifies the navigation
aids and other aid facilities at Cold Bay, Dutch Harbor and St. Paul
airports. All three airports are designated as air carrier service
level airports by the Federal Aviation Administration (FAA) . Table
23 identifies runway characteristics and ground facilities at these

airports.

The existing routes and distances between city pairs are shown on
Figure 8. Mr. Richard Reeve of Reeve Aleutian provided estimated
load factors by city pairs which are shown in Figure 8. According
to him, load factors do not vary between seasons. However, to
maintain constant load factors when demand declines off season,
fewer flights are scheduled during the winter months which reduces

available seating capacity 40 percent (Reeve, 1980),
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TABLE 22

Al RPORT AND RUNWAY CHARACTERI STICS AND Al DS
AT COLD BAY, DUTCH HARBOR AND ST. PAUL

ATRPORT QoD BAY DUTCH HARBOR ST. PAUL
Runway Runway Runway Runway
14-32  08-26 12-30 18- 36
Airport Role
-Service Level Air Carrier Air Carrier Air Carrier
-Design Type Air Carrier Air Carrier Air Carrier
Lighting REIL (32) REIL (12/30) VASI-4 (18-36)
VASI-4 (8/26,32)
SALSR (14)
Navi gat i onal LOC (14) NDB NDB (3)
Ai ds GS (14) DME
oM, MM (14) SFO
VORTAC
FSS
RCAG
NDB
LOM (14)
Source:  FAA, Ten Year Plan, 1979.
Legend
DME - Distance Measuring Equi pnent RCAG - Rempte Center Air-Gound Facility
FSS - Flight Service Station REIL - Runway End Identification Lights
GS - Glide Slope SALSR - Short Approach Light System
LOC - Localizer SFO - Single Frequency Qutlet
LOM - Quter Conpass Locator Co-located VASI - Visual Approach Slope Indicator
with CQuter Marker (0M) VORTAC - Conbined very high frequency (VHF)
MM - Mddl e Marker omnirange (VOR) and tactical air
NDB - Nondirectional Radio Beacon navi gation (TACAN)
oM - Quter Marker
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TABLE 23

RUNWAY AND GROUND FACILITIES
coLb BAY, DUTCH HARBOR AND ST. PAUL

Runway Length Width Surface Termi na 1
Community  Locat ion Owner lleading Meters (ft) Meters (fr) Type Hel i port Bui | di ng Hangers
Cold Bay No town State of 8-26 1562 46 Asphal t Yes Yes No
nearby Alaska (5126) (150)
14-32 3174 46 Asphal t
(10,415) (150)
Dutch On Amanak State of 12-30 1311 30 G avel Yes Yes Yes
Barbor [sland, Alaska (4300) (100)
1 wile (Surface
north of estate
Unalaska
Ferry
Croussing
St. Paul 2 miles Us. 18-136 1547 46 Gravel No No No
north- Nactional (5075) (150)
east of Marine
St. Paul  Fisher ies
Viliage Servi ce
Sources: (1) State of Alaska, bDOTPF, Division of Aviation, Airport Layout Plans;

(2)

usbor, FAA, Airport

Mast er

Record;

(3) usbor, paa,Ten Year Plan,
(4) ¥Field visit and i nterview, August, 1980.

TJuly, 1979;

Fue 1

Yes

Yes

Yes

\W\eat her
Mai nt enance St or age I nfornmation
Yes Yes Yes
Yes Yes Yes
No Yes Yes



FIGURE 8

ROUTE STRUCTURE, DISTANCES AND ESTIMATED LOAD
FACTORS FOR CITY PAIRS

i ' 750 MI
ST. PAUL ANCHORAGE
iy (Not available)
2 S,
0 B
% 2 ,%"‘\
e\,
>
| 5
178 ML COLD BAY 3
DUTCH (154) 3
HARBOR
<>
2
\§%~f4,
(%) = Load Factor
EATTILE

for City Pairs

Source: R. Reeve, 1980.
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Cold Bay

Landing facilities at Cold Bay Airport consist of two asphalt run-
ways: runway 8-26 is 1,562 meters (5,162 feet) long by 46 meters
(150 feet) wide; runway 14-32 is 3,174 meters (10,415 feet) by46
meters (150 feet) wide. The airport is located on the west shore of
Cold Bay, 625 air miles southwest of Anchorage on the Alaska Penin-
sula. Figure 9 shows the Cold Bay airport layout plan. The airport
is owned and operated by the State of Alaska. Terminal facilities
include a flight service station, quonset huts for storage and

minor maintenance, a post office and general store. Fuel storage
tanks are located near the city docks. The ownership and size of
these tanks are: U.S. Air Force (42,000 gallons diesel); Standard
0il (75,000 gallons diesel); and State of Alaska (22,500 gallons
diesel and gasoline). In addition, Standard Oil has facilities for

storing four million gallons of jet fuel.

Scheduled service to Cold Bay from Anchorage or Seattle is provided
only by Reeve Aleutian Airways. From Seattle they fly three times

per week in the summer and fall (May 1 to November 15) and twice

per week other times of the year using Lockheed L-188 Electra air-
craft. The flying time from Seattle to Cold Bay is four and a half
hours.  From Anchorage, Cold Bay is served twice a day, Monday through
Saturday. Aircraft used on this route are either Lockheed L-188 or

Nihon YS-11A. Flying time by L-188 between Anchorage and Cold Bay
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NVId INOAVI 1HOdIY
1HO4HIY AvE a1in0n

SHYOM DI10Nd 20 IN3IWIHVdAG

zo:<_><"_0zo.m_>_a _
¥ISYIV JO 33visS

V961 2r6) OOISTS
SHOLYIY ATV QN0 NS ATIIW ¥SHIVIN S0 238108

RO+ K10 SHIED
XS * SATHKOY HI09 F078 1193 QNiM §308D HINET
K& 19 ¢ QN0 Hr& deva LGOI OME SSONT Han il
KEPs 1 2601 M/H DIPYIADI UNIB SSOwD MW K1

F05 OFA

\

~.

A IRVN

QIINIAT

L0 8

T dert
T
Jungas 17 enasaal

e I SO

[y
s

I
q
0s mesy
- b2
T s o

Suniny | omesnea ~ 05 ! omisics
928 wmnny 2651 Avenny

VIV AVAANDY

__ otar

NV1d LOOAVT

LE0JdIV AVE Q10D

‘6 TENOIA

FVIONS N0 Mra

- mg—

2018 woay 1028

dor [TETA)

e

o -

ey oan
e o o ooy ooor_ oo
— AN408E 9270 My °
[ R, S T 7
e s "wu o ts

Aus 23804004 /

s s £
"

g/
\ - \M_,x.h - ?\

i

045040u¢

— —

LR

[ELTTRETAT P

Liizarain aey (0

n_<_2 ZO_ hquo,.

[

-96-



is two hours. Since YS-11A flights from Anchorage to Cold Bay stop
at King Salmon and/or Port Heiden and/or Sand Point, time taken by
these flights is between three and a half to four and a half hours.
Traffic data for the Cold Bay airport over the period 1974 to 1979

is provided in Table 24.

In addition to Reeve Aleutian Airways, Flying Tiger Service’s cargo
flights stop here on their way to the Orient and back. Reeve
Aleutian does not have any scheduled cargo-only flights to Cold Bay

from either Anchorage or Seattle.

Main air taxi services are provided by Peninsula Airways, based at
Pilot Point, Airpac Inc. based at Unalaska-Dutch Harbor, and Gifford

Aviation based at Anchorage.

Peninsula Airways, under contract to Reeve Aleutian, also provides
scheduled service out of Port Heiden and Cold Bay. From Port Heiden
they serve Chignik Lake, Chignik Lagoon, Perryville and Ivanof Bay.
From Cold Bay they have scheduled service, at least once a week, to
King Cove, False Pass, Akutan and Nikolski. Equipment used on these
latter flights are largely amphibian planes because the communities
lack adequate airport facilities. Airpac, besides having two amphi-

bians, has one 8-passenger Conquest jet, which it flies to Anchorage.
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TABLE 24

TRAFFI C DATA FOR COLD BAY Al RPORT

Frei ght Mail Non- Schedul ed Percent of
Enplaned (Revenue (Revenue Schedul ed Schedul ed All Departures Departures Departures
Year Passengers ‘ Tons) __Tons ) Airline Service Service Servi ces Schedul ed Conpl et ed Schedul ed
1974 6488 814.38 244,17 RV ! 1291 195 1486 1059 910 85.93
1975 6877 338.95 301,82 RV 1251 47 1298 1138 887 77.94
1976 7942 427.93 252. 33 RV 1244 56 1300 982 894 91.03
1977 9233 293.21 182.71 RV 1021 11 1032 961 821 85.43
1978 10436 240.77 177.13 RV 1146 7 1153 949 925 97. 47
1979 21216 398,25 327.91 RV 1272 13 1285 1137 1080 94. 98

lRV = Reeve Aleutian Airways

Source:  CAB Adirport Activity Statistics, Annual



In 1980, the CAB tentatively granted rights for a number of airlines
to initiate service to the Aleutians and the Pribilofs, and their
consideration of other requests for similar routes may increase
service to Cold Bay, Unalaska-Dutch Harbor and St. Paul. Airlines
desiring to provide service to Cold Bay and Unalaska-Dutch Harbor in-
clude Great Northern Airlines and Kodiak-Western Alaska Airlines.
Klondike Air and Peninsula Airways would also like to provide
scheduled service in this market but they must undergo “fitness”
hearings before being granted the rights they seek. These hearings
were completed last year. The right to fly to Cold Bay has been
granted to Kodiak-Western Alaska Airlines and Great Northern, the
latter of which recently merged with Alaska International Airways.
Beginning November 1, 1980, Great Northern was scheduled to provide
all cargo service three times a week between Anchorage, Cold Bay and
Dutch Harbor using Hercules aircraft. Subsequently, Great Northern

has closed its Unalaska operations.

The breakdown of 8000 operations for FY 1978 for the Cold Bay Airport

is as follows:

Air Carriers 25 percent
Air Taxi 13 percent
General Aviation 50 percent
Training (Touch and Go) 12 percent

100 percent
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The capacity of the Cold Bay airport in terms of aircraft operations
per hour and per annum can be calculated from the runway configuration,
which is divergent and intersecting. Based on theoretical calcula-
tions as reported in Horonjeff (1975), the runway configuration should
be able to support 55 operations per hour in good weather conditions.
Since one runway has all-weather capabilities and approach lighting,
presumably the airport can operate 24-hours a day. Thus, without

any adjustments for weather, aircraft mix, or other items, daily
capacity could be as highas 1,320 operations and annual capacity

as high as 481,800 operations. During the summer months, when IFR
conditions exist 40 percent of the time, daily operations are

greatly reduced, perhaps to 792 operations per day or less (i.e., to
60 percent of normal). Since other airports in the region are re-
stricted to VFR conditions, aircraft operations at Cold Bay tend to
concentrate in the daylight hours. In the winter with only seven
hours of daylight, daily capacity might be constrained to 385
operations; in the summer months with 16 or more hours of daylight,

daily capacity might be constrained to only 880 operations.

In its Ten Year Plan for Alaska, the FAA has forecast increases of
50 percent in air carrier operations and 100 percent in air taxi
operations between FY 1978 and FY 1990. Through FY 1990, FAA has
recommended construction of a new terminal and acquisition of a €FR

(Crash and Fire Rescue) vehicle. Air navigation and air traffic
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control facilities planned through 1990 include an ODAL (omnidirec-

tional approach lighting system) on Runway 14-32.

Major limitations of the Cold Bay Airport are due to climatolo-
gical factors and the characteristics of airport facilities

and services. Cold Bay’s climate is maritime with not much varia-
tion between mean maximum and minimum temperature (see Figure 5).
On an annual basis the sky is overcast or obscured 50 percent of
the time. Generally, visual flying (VFR) is not possible twenty
percent of the time. In the three summer months, fog is frequent
and VFR conditions exist about 60 percent of the time or less.
Strong and hazardous winds (28 knots or higher) occur year-round
but are most frequent in fall and winter when conditions for flying
otherwise are most favorable. Limitations of airport facilities
and services include a poor fire fighting system largely due to
inadequate water supply. The fire fighting force consists of volun-

tary personnel. Medical facilities are non-existent.

Unalaska-Dutch Harbor

Figure 10 illustrates the airport layout plan for Unalaska-Dutch
Harbor. The airport is located approximately 1,287 kilometers

(800 miles) southwest of Anchorage and approximately 282 kilometers
(175 miles) west of Cold Bay. It is presently classified as part of

the state system of secondary airports. The airport is located on
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Amaknak Island, which is adjacent to Unalaska Island. The airport
is within the city limits of Unalaska. The existing gravel runway
is 1,311 meters (4,300 feet) long by 30 meters (100 feet) wide and
was originally built by the Navy during World War Il. Traffic data
for the Unalaska-Dutch Harbor airport are shown in Tab™e 25. The air
port has several limitations. Among these, the main one is that
the length of the single runway precludes it from handling larger
aircraft. Extension of the runway would be expensive because it
would mean extending over filled land. Another limitation is the
safety hazard created by the 75 to 85 foot high bluff located
approximately 100 feet northeast of the runway centerline. Further,
the mountainous terrain on Amaknak and other nearby islands create
navigational hazards, especially during poor visibility conditions.
Taking off southeast from the runway is particularly hazardous due
to a mountain located on Unalaska Island about one and a half miles

from the end of the runway.

The theoretical capacity of the Unalaska-Dutch Harbor airport is
guided by the fact that it is a single runway with no taxiway and that
it is generally restricted to VFR conditions. A single runway with

no restrictions can theoretically handle somewhere between 45 and 60
operations per hour (Horonjeff, 1975). The lack of a taxiway reduces
these limits to half their values and VFR conditions further reduces

operations to a “7-hour (winter) or 16-hour (summer) period.
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TRAFFI C DATA FOR DUTCH HARBOR Al RPORT

Freight Mai | I'Jon- Schedul ed Percent of

Enplaned (Revenue (Revenue Schedul ed Schedul ed All Departures Departures Departures
Year  Passengers Tons ) _ Tons) Airline Service__ Service Servi ces Schedul ed Completed Schedul ed
1974 3878 65. 49 37.17 Ry ! 316 18 334 312 253 81.08
1975 3947 101*33 37.99 RV 359 12 371 325 257 79.07
1976 ¢ 5711 116.32 38.35 RV 391 34 425 340 306 90. 00
1977 7227 89. 49 39.42 RV 3s0 5 385 364 292 . 80.21
1978 8565 65.73 40. 36 RV 405 1 406 317 288 90. 85
1979 11666 68.11 41.22 RV 518 5 523 401 375 93.51
lRV = Reeve Aleutian Arways
Source: CAB Airport Activity Statistics, Annual



Weather minimums also reduce operations, perhaps as much as 40 per-
cent in the summer. If the lower theoretical value of 45 operations
is used in the calculations, daily capacity is about 158 operations
in the winter and 144 operations in the summer. If the higher
theoretical capacity is used, daily capacity ranges from 210 opera-
tions in winter to 192 operations in summer. From all of these, a
mean average capacity of 176 daily operations and 64,240 annual

operations results.

Facilities at the airport include an old terminal building, now
exclusively used by Reeve Aleutian Airways. Other facilities in-
clude a hangar, half of which is presently occupied by a tenant
and the other half is being held vacant pending a Coast Guard

offer to occupy. There is an underground storage tank for fuel.

Major scheduled passenger service to Dutch Harbor, from Anchorage
via Cold Bay, is provided daily, except Sunday, by Reeve Aleutian
Airways. There also is a scheduled cargo flight from Anchorage,
via Port Heiden, every Wednesday. For both the passenger and cargo
scheduled flights aircraft used are Nihon YS-11's. Flight time
between Anchorage and Dutch Harbor is approximately four hours and

between Cold Bay and Dutch Harbor about 55 minutes on a YS-11.
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Other schedule and/or charter services from Unalaska to outlying
Aleutian villages such as King Cove, Akutan and False Pass are pro-
vided by amphibian aircraft owned by Peninsula Airways, head-
quartered at Pilot Point. Peninsula Airways also holds the portal

services contract for smaller Aleutian communities.

Air taxi services to Dutch Harbor are provided by air taxi services
based at Sand Point. Charter services to Dutch Harbor are also
available at Anchorage. No data is available on number of total
aircraft operations at Dutch Harbor airport, although Reeve had

518 scheduled and 5 nonscheduled departures in 1979 for at least

1,046 operations.

The airport has several limitations that affect its utilization.

The relatively short runway length is the major limitation to in-
creased traffic at Dutch Harbor. [Intrusion on the northside bluff
into the shoulder of the runway is also considered a significant
obstacle and FAA in its ten year plan has recommended its removal.
Standing water on the runway is another major problemlthat has
caused at least one crash of a Learjet in December 1979. In addition
to these man-made problems, Unalaska-Dutch Harbor, like Cold Bay,
possesses climatological problems that reduce visibility and disrupt

scheduled services.
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Several proposals have been studied by DOT/PF to realign the runway
or extend it to a total length of 1,829 meters (6,000 feet) (Dames &
Moore, 1980). The City of Unalaska has received an appropriation

of $2.1 million from the State of Alaska for preparation of con-
struction drawings and specifications for a 518 meter (1,700 feet)
extension of the runway. The City anticipates submitting a request
to the legislature for an appropriation of approximately $25 million
in February 1982. If funded, the City foresees construction to be
completed by October 1983. The extended runway would allow 727/737
jet aircraft to use the facility, however aircraft loads are likely
to be limited due to mountains east of the airport, which affect

the turning radius available to aircraft on takeoffs to the east.
The proposed extension of the runway would include removal of the

bluff obstacle and resurfacing of the runway.

In addition to recommending removal of the bluff obstacle, FAA has
recommended in its ten year plan improving the runway lighting,
distance measuring equipment (DME} and visual approach slope indi-
cator (VASI); and has identified construction of new terminal

building as a needed improvement.

St. Paul
St. Paul airport has a 1,547 meter (5,075 feet) long by 46 meters

(150 feet) wide runway constructed during World War Il. It is sur-
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faced with hard-packed volcanic materials (scoria) and cannot
accommodate jets. The airport is currently owned by the U. S.

National Marine Fisheries Service.

Figure 11 illustrates the airport layout plan for St. Paul. The
airport is located about 4.3 km (3 miles) northeast of the community
of St. Paul and 362 km (225 miles) northwest of Cold Bay. Traffic
data for the St. Paul airport are shown in Table 26, No data on the
number of total aircraft operations are available for the St. Paul
airport, although Reeve had 86 scheduled and 3 nonscheduled depar-
tures in 1979 for at least 178 operations. The theoretical capacity

of the St. Paul airport is similar to that of Unalaska-Dutch Harbor.

The airport’s main limitation has to do with climate (see Figure 7).
The climate of St. Paul Island is largely controlled by the cold
waters of the Bering Sea. The mean monthly temperature varies from
a low of about 19°F in February to a high of about 51°F in August.
Heavy fog is prevalent from May through August. Fiying under VFR
conditions is possible less than 35 percent of the time in summer

and up to 82 percent of the time from October through December.

When ceiling and visibility are most favorable for flying, strong and

gusty winds are most 1ikely to occur.
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QOL -

Year

TABLE 26

TRAFFI C DATA FOR ST. PAUL Al RPORT

1974

1975

1976

1977

1978

1979

1RV = Reeve Aleutian A rways

Sour ce:

Freight Mail Non~ Schedul ed Percent of

Enpl aned (Revenue (Revenue Schedul ed Scheduled All Departures Departures  Departures

Passengers Tons) Tons ) Airline Service Service Servi ces Schedul ed Compl et ed Schedul ed
1329 28.23 31.34 rv? 83 83 89 83 93.25
1505 14.47 25.90 RV 76 76 75 72 96. 00
1994 27.26 30.08 RV 82 3 85 79 74 93. 67
2083 23.95 25. 57 RV 83 1 84 80 73 91. 25
2080 10.73 19.98 RV 81 2 83 78 69 88. 46
2335 23.67 17.67 RV 36 3 89 81 78 96. 29

CAB Al rport

Activity Statistics,

Annual




There is no terminal building or hangars at the airport and no main-
tenance or repair facilities. Fuel is available only from National
Marine Fisheries Service. The runway is equipped with medium in-
tensity lights, a rotating beacon, a lighted windsock, an approach

light system and a nondirectional beacon.

Scheduled passenger service is provided three times a week by Reeve
Aleutian Airways. Flying time from Cold Bay is one hour and ten
minutes. Equipment used on this run is the L-188 Electra. From
St. Paul the aircraft flies directly to Anchorage a distance of

about 1,207 kilometers (750 miles).

Charter flights to St. Paul are available from many operators (the
main one being Peninsula Airways) providing a variety of load

capabilities, prices and aircraft types.

FAA’s ten year plan recommends construction of a new terminal
building, paving the runway, and construction of a new apron and
stud turnway. Approach aids proposed are medium intensity approach
lighting system (MALSF) on runway 36, visual approach slope indi-

cator (VASI) on 18-36, and distance measuring equipment (DME).

Anchorage International Airport

This facility handled 236,000 operations (landing and take-offs) in
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1976 which is 77 percent of the capacity estimated in the 1971 Master
Plan (Quinton-Budlong, 1971). Since then a new north-south runway
has been constructed to accommodate larger jets in cross-wind con-
ditions and to alleviate aircraft noise impact east of the airport
by placing the majority of aircraft operations over water. The
completed runway raises the airport operational capacity to 334,000
operations, a 9 percent increase. The runway will be used primarily
for air carrier arrivals and one of the east-west runways will be
used for air carrier departures. The three existing asphalt runways

include two that are greater than 3,048 meters (10,000 feet) in

length.

During 1976, enplaned passengers totaled 944,467. Certified air
carriers accounted for 86.4 percent, commuter services for 10.2
percent, and international carriers for the remaining 3.4 percent
of the enplanements (Moore, 1978). In 1979, passenger enplanements
were approximately 1.12 million persons. The Alaska Department of
Transportation and Public Facilities (ADOT/PF} is forecasting 3.6
million enplanements and 3.2 million through passengers for its
current airport master pian. No specific horizon year is specified
in the plan, although ADOT/PF expects these levels of passenger

movements to occur by 1995 or 2000 (ADOT/PF, 1981).
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The facility serves an important role in moving freight and passen-
gers to, from, and within Alaska. In 1976, throughput tonnage at
the airport amounted to 107.8 thousand metric tons (118.8 thousand
tons), which was 11.1% of the Port of Anchorage’s throughput for
general cargo in that year. By 1979, cargo entering or leaving
Anchorage reached one-quarter billion pounds (125 thousand tons)

and is forecast by ADQT/PF to reach 1.1 billion pounds (550 thousand
tons) by 1996. Transiting cargo, which in 1979 was about 1 billion
pounds (500 thousand tons), is forecast to reach 6.2 billion pounds

(3.1 million tons) in 1996.

AIR TRANSPORTATION OPERATORS

Air Carriers

The Alaska Transportation Commission (ATC) regulates ail common air
carriers operating within the State of Alaska and jointly regulates
with the Civil Aeronautics Board (CAB) those carriers that operate

interstate routes.

The only air carrier presently servicing Cold Bay, Dutch Harbor and
St. Paul is Reeve Aleutian Airways. As mentioned earlier, the CAB
has tentatively granted Great Northern Airlines (freight only) and
Kodiak-Western Airlines to operate to Cold Bay and Dutch Harbor.
Klondike Air and Peninsula Airways has also requested permission to

operate scheduled passenger service to these points. Great Northern,

-113-



which merged with Alaska International, was to commence all-cargo
flights to Cold Bay and Dutch Harbor on November 1, 1980 using

Hercules aircraft, but has subsequently dropped that service.

Air Taxi

Air taxi carriers operate from fixed bases of operation that are
specified in their operating rights.. Although most cperate aircraft
with certified gross take-off weights less than 5,670 kilograms
(12,500 pounds), the ATC has authority ’to grant air taxi certifi-
cates to operators having larger aircraft. Operators must provide
“safe, adequate, efficient, and continuous service from and maintain
bases of operation at listed locations (in their operating rights)”
(Alaska Transportation Commission, 1978). Air taxi operators
specialize in serving locations inaccessible by highway. Examples
of air taxi operators serving this area are Sand Point Air Service
based at Sand Point, Peninsula Airways based at Pilot Point, Air Pac

based at Dutch Harbor,and Gifford Aviation based at Anchorage.

Contract Carriers

Contract carriers are private for-hire carriers which are not generally
restricted by location in their operating authorities. They operate
under one or more contracts of a continuing nature for a limited

number of persons (charter) or perform a specialized service for
specific individuals or concerns. The principal contract carrier in

the study area is Peninsula Airways.
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Scheduled Carriers

Scheduled carriers offer services to the public generally and
operate aircraft between paired points. The primary source of
revenue is individual passenger fares of per pound cargo rates.

The Alaska Transportation Commission has only one category of
scheduled carriers, but the CAB makes a distinction between major
trunk airlines and commuter services. - Commuter services are con-
sidered to fly aircraft with gross weights less than 5,670 kilograms
(12,500 pounds), and trunk airlines are those that offer flights
greater than 805 kilometers (500 miles), usually with jet service.

Trunk Airlines. As stated previously, Reeve Aleutian

Airlines is the only trunk airline operating scheduled
service in the area, Due to airline deregulation, at
least three other airlines would like to enter this market.

Commuter Airlines. There is no commuter airline providing

service to Cold Bay, Dutch Harbor or St. Paul at the present time.

EQUIPMENT OPERATIONS

The only airline operating in the study area (Reeve Aleutian Airways)
uses mainly the Nihon ¥S-11A and L-188 Electra for their scheduled
passenger and cargo service. Traffic data by type of aircraft for
the three communities of interest are shown in Table 27. The YS-11A
has a capacity of 44 passengers, whereas the L-188 can carry up to

91 passengers. For cargo-only flights Reeve uses the YS-11A.
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TABLE 27

1978 TRAFFI C DATA BY TYPE OF AIRCRAFT, BY CARRI ER
BY Al RPORT FOR COLD BAY, DUTCH HARBOR, AND ST. PAUL

Schedul ed Non- Schedul ed All
Al rport Carri er Type of Aircraft Service Service Ser
Cold Bay RV C-46 Series 84 3
(Discontinued in 1980)
DC-6 8
Ys-11 729
1-1884/C 325
All Types 1146
Dutch Harbor RV C- 46 Series 41
15~ 11 362
L-188A/c 2
All Types 405
St. Paul RV DC- 6 1
L-188A/ ¢ 76
¥S-11 4
All Types 81
Not es:
(L) Model Manuf act ur er
G 46 Curtiss
DC- 6 Dougl as
¥S-11 Nihon
L- 188A/ c Lockheed

(2) RV = Reeve Aleutian Airways

Sour ce:

CAB, Airport Activity Statistics
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Cargo capacity of YS-11A is 11,000 to 13,000 pounds. Cargo rates

charged by Reeve Aleutian is $1 per ton-mile.

REGULATIONS

The Federal Aviation Administration within the U.S. Department of
Transportation, through its flight standards program, “promotes
safety of flight of civil aircraft in air commerce by assuring the
airworthiness of aircraft, the competence of airmen, the accuracy of
navigational aids and the adequacy of flight procedures in air
operations, ” (Federal Aviation Administration, 1979). To accomplish
these goals, 1its personnel inspect, evaluate, review and certify

as appropriate, aircraft, air carriers, general aviation activities,
and navigational aids. Also, FAA provides a large percentage of
funds used in Alaska to upgrade runways and landing aids at airports.
Grants can be provided to either the State of Alaska or local govern-
ments or other eligible politics™l subdivisions. The State of Alaska
Department of Transportation has jurisdiction over the Cold Bay,

Dutch Harbor and St. Paul airports.

Fares and routes fall under the jurisdiction of the Civil Aeronautics
Board for interstate carriers and the Alaska Transportation Commis-
sion for intrastate carriers, In the spring of 1979, decisions

were made in the West Coast Service Investigations, and additional

routes were authorized for all certified carriers which were a
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party to the investigations. The Board’s policy of deregulation is
designed to increase service yet, at the same time, maintain accept-
able profits for the carriers. Guidelines are being established which
will guarantee essential service to small communities. Communities
served by none or one certified air carrier would be eligible for
subsidies. For planning purposes, the CAB recognizes Anchorage,

Fairbanks, and Juneau as the State’s transportation hubs.

Interstate air freight transportation has been deregulated by the
CAB; deregulation of interstate air passenger transportation iIs pro-

ceeding on a fTive-year timetable.

TECHNOLOGY

Table 28 shows the service characteristics of scheduled carriers
serving the study area. The data show the impact that technology

has on the level of service as distance. increases. For the Seattle
to Cold Bay link, Reeve Aleutian charges passengers 8.82 cents per
kilometer (14.2 cents per mile) compared to 21.13 cents per kilometer
(34 cents per mile) between Cold Bay and St. Paul, a’lthough the
equipment (L-188) used for both links is the same. Generally,

as distance increases, unit distance cost drops.

Northwest Orient’s fare to Chicago from Anchorage represents a cost

of 4.7¢/km (7.5¢/mi), which is between one-fourth and one-fifth of
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TABLE 28

CHARACTERI STICS OF SCHEDULED SERVI CE
BY REEVE ALEUTI AN Al RWAYS
IN THE ALASKA PENI NSULA AND ALEUTI AN | SLANDS

Link Carrie: Kilometers . MLles

Seattle - Cold Bay Rv 2776 1725

, Anchorage - Cold Bay RV 1006 625
© Cold Bay - Dutch Harbor RV 282 178
Cold Bay - St. Paul RV 483 320
St. Paul - Anchorage RV 1207 750

Sour ce:

NOTES : 1/ These fares were in effect

Janes Lindsay and Associ ates.. 1980.

i n Novenber

One way
Coach 1/
Fare ($)> ¢/Ko
245 8.82
182 18. 10’
54 19.18
102 21.13
253 20.97

1980 and have increased since.

cost Time Elapsed
¢/Mile Hours - Minutes
14. 20 5 hrs. 30 nin.
29.12 2 hrs.
30. 86 55 mn.
34.00 1 hr. 10 mn.
33.73 2 hrs. 20 nin.

Aver age

Speed (nph)
314

313
191
257

321



what Reeve charges for the Cold Bay - St. Paul trip. Jumbo jet aircraft,
with their large capacities and efficiency at high altitudes, pro-

vide fast and economical service for long distances. Aircraft used

by commuter airlines are unable to compete economically at medium

or long distance when adequate demand exists.

Major trunk carriers, because of the long distances they serve, can
benefit from new generations of aircraft that have increased per-
formance and lower operating costs. The purchase of these new

aircraft in large part depends on the airline’s financial capacity.

Technology improvements are occurring in rotary wing as well as

fixed wing aircraft. Boeing-Vertol is marketing the commercial
version of its Chinook helicopter developed originally for the
military. Fitted for passenger use, it has a capacity of 44 passen-
gers and a range of 982 km (600 miles). Firm orders have already
been received for use in transporting personnel to and from platforms
in the North Sea. The cargo version has a shorter range, but it has
lifting capability of up to 12.7 metric tons (14 ST) (Louis Berger

& Associates, 1979).

According to the WAATS study, major breakthroughs are not expected

in aviation technology which could have a significant impact on
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aviation in western Alaska. However, modest improvements in short
take-off and landing (STOL) capabilities are expected to continue,
along with a slow but steady improvement in aircraft operating
characteristics and economy. It is probable that increased appli-
cation of existing technologies in terms of ground-to-ground
communications and weather reporting will have greater impact on
increased aircraft utilization, economy and reliability of service

in western Alaska than will new technologies.

-121-



IV. BASE CASE

Introduction

The base case is an important facet of the impact assessment process
because it provides a foundation upon which transportation demands and
facility requirements of each of the St. George Basin oil and gas sce-
narips can be added and to which the resultant conditions can be com-
pared. As explained in the Methodology (Appendix B), the base case
portrays a future situation that might occur if the St. George Basin
sale is not held and existing trends and conditions continue. The
base case is not a non-0CS case because the economic and population
forecasts reflect 0CS activities associated with lease sales occur-

ring prior to the St. George Basin sale in other areas of the state.

The base case represents a conservative perspective in that no particu-
lar response to events is presumed on the part of the transportation
industry, affected communities, or public regulatory agencies. Any ad-
dition to or improvement of existing conditions, including routes or
services, 1Is not considered in development of the base case unless
funds are already committed or the improvement appears in a capital im-
provement program and will likely be funded. Projects identified as
being needed, but which are not committed for implementation, are cited
and discussed as part of the presentation of relevant issues for each

transportation mode.
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Economic Factors Affecting Growth

One inherent assumption in this study is that changes in demands for
transportation services come about as a result of changes in economic
activities. This section briefly describes some of the more signifi-
cant economic factors that are expected to influence growth in the
Aleutian-Pribilof region in the absence of proposed OCS activities in
the St. George Basin. The material contained in this section reviews
the economic activities at the state, region, and community levels as
developed by others. Specifically, this material draws on the work of
the University of Alaska, Institute of Social and Economic Research

(U of AK, ISER, 1981) and Alaska Consultants, Inc. (ACI, 1981). A more

detailed discussion of this material can be found in these references.

REGIONAL AND RELATED STATEWIDE GROWTH

The economic forecasting methodology used to develop the base case, as
well as the 0CS cases, revolves about the assumption that the regional
economy is influenced by statewide and regional events and special pro-
jects that affect basic sector employment and by the expenditure pat-
terns of state government. The methodology also assumes that basic
sector employment affects secondary or supporting services employment
and that both basic and secondary employment affect population. The
economic model comes full circle by also assuming that employment and
population affect government spending patterns. In this discussion,

however, we want to focus on: the major statewide and regional events
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and projects affecting basic employment, particularly those that might
also affect regional transportation demands; state government expen-
diture patterns; and the ultimate effect all of the economic factors

have on total regional employment and population.

Statewide Growth

At the statewide level,- the most significant changes are expected to
occur in the mining, agricul ture-forestry-fisheries, manufacturing,
and construction sectors. The mining sector (which is dominated by
the petroleum industry) is assumed to continue to be a major factor
in statewide growth. Mining sector projects assumed to have an ef-
fect on statewide growth “include: continued onshore development of
Prudhoe Bay and the Kuparik formation; ancillary improvements to the
TAPS Line, including the addition of several pumping stations] con-
struction of the Northwest Gas Pipeline; continuing development of the
existing Kenai fields, particularly for gas resources; development of
Beluga coal field production for export purposes; and development of
federal 0CS petroleum resources in the Beaufort Sea, Eastern Gulf of

Alaska, Lower Cook Inlet, and Bering-Norton lease sale areas.

In the agricul ture-forestry-fisheries sector, which is, in reality,
three distinct subindustries representing Alaska’s renewable resource
industries, fishing holds the greatest promise for the future. The

major determinant of future increases in fisheries employment will be
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expansion of the Alaska bottomfish industry. Since-a domestic bottom-
fish industry has been enhanced through creation of the 200 mile limit,
it is assumed the fishing industry will undergo rapid expansion. Con-
sequently, total employment in fishery more than doubles over the
projection period, while employment in fish processing (which is in
the manufacturing sector) expands by 259 percent. The domestic fishery
is assumed to completely replace the foreign fishery operating within
the 200 mile limit by 2000 and is expected to expand to catch the al-
lowable biological catch (U of AK, Sea Grant, 1980; E.R. Combs, Inc.,
1981). It should be noted that not all fishery-related employment is
assumed to have full economic impact on the state and regional economy.
Some boats and crews may be from outside the state and only fish
Alaska waters; these crews have limited impact on the economy. Simi-
larly, processing employees brought in from outside the state have
little statewide economic effect. However, as discussed later in this
chapter, these transient fishermen and processing employees do affect

the regional aviation system.

In addition to growth derived from increased seafood processing, the
manufacturing sector at the statewide level is expected to change due
to growth in the petrochemical industry and in the lumber-wood-paper-
pulp industry group. The petrochemical industry, which currently con-
sists of the developments in Kenai, 1is assumed to expand with con-
struction of the Pacific liquid natural gas (LNG) facility, as cur-

rently planned, and development of a new petrochemical facility that

-125-



uses the state’s royalty oil and gas. The lumber-wood-paper-pulp in-
dustrial group is expected to grow because of an assumed 50 percent
increase (over the 1970 Tevel) in the Forest Service’s allowable an-

nual cut and because of expected changes in Japanese market conditions.

Growth in the state’s construction sector is largely due to the
special projects mentioned above, including construction of bottomfish
processing facilities. In addition to the-Northwest gas pipeline and
a new petrochemical facility, another major construction project is

the Susitna Dam and hydro-electric project.

Some growth is also expected in state and federal employment, transpor-
tation employment, and state capital expenditures. The federal govern-
ment employment is expected to expand slowly following traditional

low levels of growth. Transportation sector employment is expected to
respond to the demands of the special projects and secondary growth
requirement. Growth in state government and capital project expendi-
tures, however, largely depend upon state fiscal policy, which can

have a far-reaching effect on the subregions of the state.

Over the period of study, state government will receive revenues from
0il development which far exceed current levels of expenditure. The
rate at which the government chooses to spend these revenues (or to
offset existing revenue sources with them) will serve to determine

direct employment in the government sector and, through the
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multiplier effects of such expenditures or tax reductions, will produce
impacts on all endogenous sectors, affecting the growth of employment,
income, prices, and migration into the state. In addition, increasing
levels of economic activity, as forecast for other sectors of the
state’s economy, generate new demands for government services. As
prices and population rise, increased expenditure is required to sim-

ply maintain services at a constant level.

Two factors affect current state policy: First, revenues have already
overtaken expenditures as a consequence of the onset of 0il production
from Prudhoe Bay and will continue to increase as a consequence of
both increased production and price increases. Second, establishment
of the Permanent Fund places constitutional constraints on the use of
at least 25 percent of certain petroleum revenues, particularly min-
eral lease rentals, royalties, rbyalty sale proceeds, federal mineral
revenue sharing payments, and bonuses received by the state. Based

on the past performance of the state, the SESP assumes that state ex-
penditures will rise within the bounds set by revenue quantities and
statutory constraints. Since the range of possibilities within these
bounds is very large, a middle-range policy was selected. This po-
licy is set midway between maintenance of expenditures at existing
levels and operation at a level in which only the legislated minimum

is saved (see U of AK, ISER, 1981).

-127- -



Regional Growth

In the Aleutian-Pribilof region, economic activities are expected to
continue to revolve about the fishing industry. Historically, the
economy of the region has been almost totally dependent upon fish har-
vesting and processing. Regional economic activities during the fore-
cast period are expected to include rapid development of the bottom-
fish industry, construction activities associated with on-shore bottom-
fish processing facilities, some continued growth early in the period
of traditional shellfish and salmon fishing activities, and expansion
of state and local government in response to regional growth. Fede-
ral government military-related employment, currently concentrated at
Shemya and Adak, is expected to remain at current levels throughout
the forecast period. As a consequence, military-related employment

will decline in relative importance from both an economic and demo-

graphic perspective.

Since virtually all of the growth in the Aleutian-Pribilof region is
expected to come from bottomfishing activities, it is useful at this
point to digress momentarily to explain the expected changes in bottom-
fishing. This information is also useful in understanding changes to

marine and aviation transportation demands presented later in this

chapter. The advent of the 200 mile commercial limit presented a unique
opportunity to United States fishermen to become involved in the

bottomfish (or groundfish) industry, which has heretofore been
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dominated by foreign fishermen. Two of the most prolific groundfish
fisheries are the vicinity of the Aleutian Islands and in the Bering
Sea area between the Aleutian Islands and St. Matthew Island (171° W
and 60.5° N). In 1978, the foreign fleet catch in the Bering Sea and
Aleutians area was 1.34 mil lion metric tons (E. R. Combs, 1981). By the
year 2000, 1.7 million metric tons of groundfish are forecast to be har-
vested in the Bering Sea and Aleutians area (U. of AK, Sea Grant,

1980). More important than this growth is the anticipation and as-
sumption that, because of the 200 mile limit, a U.S. groundfishing
fleet will replace the foreign fleet in this area between now and 2000.
This replacement has great implications for regional grawth since the

U.S. fleet, as well as needed processing facilities, for the most part

does not currently exist.

Growth of the U.S. groundfish industry in the Beriﬁg Sea/Aleutians area
is expected to follow an "S" shaped growth curve between 1981 and 2000.
It was assumed that half of the expected bottomfish harvest would be
processed in on-shore plants serviced by a fleet of trawlers, and half
would be processed off-shore by catcher-processor vessels. Table 29
shows expected changes in the bottomfish harvest by year, together with
respective changes in on-shore and off-shore related physical plant,
vessels, and employment. OFf major significance to future transport-
ation demands is the increase in groundfish employment to 17,814 in

2000 from zero in 1981.
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TABLE 29

EXPECTED GROWTH IM GROUNDFISH ACTIVITIES
SERING SEA ALEUTIAN ISLANDS AREA

1981-2000
ONSHORE _PORTION OFFSHORE _PORTION
NUMBER NUMBER
BOTTOMFISH NUMBER OF OF

HARVEST @ OF (3 HARVEST (2) ousuons(s) PROCESS . TOTAL CATCHER- N TOTAL
YEAR (1,000 m.t.) TRAMLERS EMPLOYMENT PLANTS EMPLOYMENT® EMPLOYMENT PROCESSORS EMPLOYMENT __ EMPLOYM ENT
1981 0 0 0 0 0 0 0 0 0
1982 50 9 54 1 606 606 3 240 900
1983 100 19 14 1 606 720 5 400 1,120
1984 150 28 168 1 606 774 8 640 1,414
1985 200 37 222 2 1,212 1,434 n 880 2,314
1986 250 46 276 2 1,212 1,488 14 1,120 2,608
1987 350 65 390 3 1,818 2,208 19 1,520 3,728
1988 450 83 498 4 2,424 2,922 25 2,000 4,922
1989 600 m 666 5 3,030 3,696 33 2,640 6,336
1990 750 139 834 6 3,636 4,470 L] 3,280 7,750
1991 900 167 1,002 8 4,848 5,850 49 3,920 9,770
1992 1,000 185 1,110 8 4,848 5,958 55 4,400 10,358
1993 1,150 213 1,278 10 6,060 7,338 63 5,040 12,378
1994 1,300 241 1,446 n 6,666 8,112 n 5,680 13,792
1995 1,350 250 1,500 11 6,666 8,166 74 5,920 14,086
1996 1.400 259 1,554 12 7,272 8,826 77 6,160 14,986
1997 1,500 278 1,668 13 7.878 9,546 82 6,560 16,106
1998 1,600 296 1,776 13 7,878 9,654 88 7,040 16,694
1999 1,650 306 1,836 14 8,484 10,320 9 7,280 17,600
2000 1,700 315 1,890 14 8,484 10,374 93 7,440 17,814

Notes: (1) The University of Alaska Sea Grant Program prepared the original estimate of year 2000 tota! bottomfish harvest (Bering-Norton
Petroleum Development Scenario’s Commercial Fish Industry Impact Analysis - Sea Grant, 1980). The shape of growth was derived
by Earl R. Combs, Inc. (Combs, 1981),

(2) Figures represent total harvest. For purposes of analysis, however, half of harvest is assumed to be processed onshore, half
offshore (Sea Grant, 1980).

(3) Capacity of each trawler assumed to be 2,700 m.t. (Combs, 1981).

(4) Based on an assumed average crew size of 6 persons (Combs, 1981).

(5) Capacity of each onshore plant assumed to be 60,000 m.t. round weight (Combs, 1981).
(6) Based on an assumed average plant crew of 606 persons (Combs, 1981).

(7) Capacity of each catcher-processor assumed to be 9,100 m.t. round weight (Combs, 1981).

(8) Based on an assumed average crew size of 80 persons (Combs, 1981)
Source: E.R. Combs, 1981



Based upon these expected changes in bottomfishing, together with ex-
pected state government expenditure patterns and various other state-
wide and regional events and projects, the population and employment
levels in the Aleution-Pribilof region are expected to change as shown
in Table 30. As illustrated for purposes of this report, employment
figures are categorized to include: resident employees, combining both
basic and secondary residential employment; military and defense em-
ployment, which includes related civilian employees; non-resident con-
struction employment; and non-resident fishing employment, which in-
cludes both harvesting and processing employment. The reader should
note that the employment figures show full-time-annual-equivalent em-
ployment, which is an attempt to account for the seasonality of many

of these jobs. During a particular fishing season, the actual number
of people employed is much higher than the annual figures. Total re-
gional employment increases almost five-fold over the forecast period’

- from an estimated 1980 level of 6,500 employed to a forecast of al-
most 32,000 employed in 2000. Fifty-six percent of employment in 2000
is due to the bottomfish industry. However, of greater significance is
the fifteen-fold change in resident employment brought about because of
the bottomfish industry, which operates year-round. This year-round
employment opportunity is expected to increase the desire for more per-
manent residence in the region, as illustrated in the column 1abeled

“Non-resident Fishing Employment” in Table 30.

The residence changes will also greatly influence regional population

levels as shown on the right side of Table 30. From a 1980 level of
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TABLE 30

ALEUTIAN-PRIBILOF REGION EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN BASE CASE

1981-2000
EMPLOVMENT POPULATION

TOTAL WILTTARY AND NONREST DENT  NONRESTDENT TOTAL RESIDENT  WILITARY AND  NONRESIDENT TOTAL REGIONAL

RESIDENT g (1) CONSTRUCTION FISHING (2) Empieponant CIVILIAN DEFENSE ENCLAVE REGIONAL ~ GROWTH
VEAR  EMPLOYMENT EMPLOVIERY EMPLOYMENT  EMPLOYMENT POPULATION _ POPULATION® POPULATION > POPULATION  FACTOR
1981 1,572 2,523 115 2,313 6,523 3,777 4,390 2,428 10,595 1.09
1982 1,854 2,523 134 2,872 7,383 4,169 4,390 3,006 11,565 1.19
1983 1,934 2,523 140 2,890 7,478 4,239 4,390 3,030 11,659 1.20
1984 2,028 2,523 148 2,903 7,602 4,447 4,390 3,051 11,888 1.22
1985 2,331 2,523 167 3,464 8,485 5,056 4% 390 3,631 13,077 1.34
1986 2,528 2,523 187 3,480 8,718 5,316 4% 390 3,667 13,373 1.37
1987 2,952 2,523 221 3,984 9,680 6,179 4,390 4,205 14,774 1.52
1988 3,584 2,523 281 4,413 10,801 7,295 4,390 4,694 16,379 1.68
1989 4,390 2,523 362 4,815 12,00 - 8,712 4,390 5,177 18,279 1.88
1990 5,579 2,523 486 5,139 13,727 10,860 4,390 5,625 20,875 2.15
1991 7,124 2,523 640 5,789 16,076 13,551 4,390 6,429 24,370 2.50
1992 8,199 2,523 757 5,541 17,020 15,002 4,390 6,298 25,780 2.65
1993 10,165 2,523 955 5,978 19,621 18,934 4,390 6,933 30,257 3.11
1994 12,266 2,523 1,167 5,976 21,932 22,343 4,390 7,143 33,876 3.48
1995 13,186 2,523 1,254 5,576 22,539 23,423 4,390 6,830 34,643 3.56
1996 15,348 2,523 1,464 5,413 24,748 27,939 4,390 6,877 39,206 4.03
1997 17,321 2,523 1,662 5,206 26,712 30,961 4,390 6,868 42,219 4.34
1998 19,286 2,523 1,823 4,742 28=374 34,501 4,390 6,565 45,456 4.67
1999 21,387 2,523 2,002 4,410 30,322 38,199 4,390 6,412 49,001 5.04

23,350 2,523 2,162 3,801 31,926 41,597, 4,390 6,053 52,040 5.35

Notes: (1) Category includes related civilian employees.
(2) Category includes both harvesting and processing employees.
(3) Category includes military and defense employees plus dependents.

(4] Category includes nonresident construction and nonresident fish harvesting and processing
employees living in company provided housing.

Source: ISER, 198}



about 3,600 persons {sxclusive of military and defense population), the
resident civilian population increases almost twelve-fold to over
41,000 persons in 2000. When the military and defense population and
non-resident worker population is included, total regional population
increases five-fold from approximately 9,700 people in 1980 to more
than 52,000 in 2000. The greatest net change in population is expected
to occur in the 1990°s when the bottomfish industry is undergoing its

fastest growth.

Local communities in the Aleutian-Pribilof region will each be affected
differently by these regional changes. Generally, those with an.
exisiting fishing infrastructure are likely to receive the greatest
growth from bottomfish expansion. However, other communities without
infrastructure may also participate in the regional growth, particu-
larly if they lie near the bottomfish fishery. In order to evaluate
local level effects of bottomfishing, BLM directed its contractors to
identify that portion of bottomfish industrial growth likely to occur
within the proposed 0CS lease sale area; to allocate this proportion

of growth to the specific communities under study; and to use those al-
locations as the basis for local economic forecasts. To identify the
portion of bottomfish industrial growth within the lease sale area,

BLM directed that harvest data for the St. George and North Aleutian
Shelf Basins be specified as the same percentage of bottomfish caught
by the foreign bottomfish fleet in the area bounded by latitudes 54°

N and 58° N, and longitudes 158° W and 172° W. In 1978, 43.758
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percent of the foreign catch came from this area. When applied to the
tonnage forecasts in Table 29 for the year 2000, 743,886 metric tons

are assumed to be available from this area. Thins approach ignores the
fact that bottomfish development activities outside this narrowly de-

fined area may also affect the communities under study. Thus, bottom-
fish growth at the local level probably understates the true potential
vis-a-vis the regional potential, assuming all other industrial assump-

tions are wvalid.

The allocation of bottomfish growth to the various communities was
based on the assumption that trawlers serving the on-shore processing
plants would operate within a 150 mile range of their home ports and
beyond this area catcher-processors would operate. The results for

St. Paul and Unalaska-Dutch Harbor are shown in Table 31. C(old Bay was
" determined to be too far from the allocation area fishing grounds to

benefit directly from bottomfish activities.

There are several inconsistencies in this allocation, which are noted
here in passing. The results for St. Paul show a catch size that is
only 57 percent of the standard 60,000 metric ton capacity established
for on-shore processing plants. It must be presumed that the remainder
of the 60,000 m.t. needed to operate the on-shore plant will come from
the area outside, that established by BLM. Thus, the volume of fish
landed and number of trawlers at St. Paul appears to be understated. A

second potential inconsistency is the assignment of 9 catcher-processors
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TABLE 31
H ALEUTIAN BASIN gorroMFIsH CATCH anp vESSEL ACTIVITY

YEAR 2000 ALLOCATION OF ST. GEORGE AN NoRTH
BLM BOTTOMFISH SCENARIO - BERING SEA/ALEUTIAN ISLANDS

SHORE BASED PROCESSOR CATCHER - PROCESSOR
TOTAL
1 FISH NUMBER OF NUMBEROF FISH FISH
LOCATION LANDED TRAWLERS CATCHER-PROCESSORS * LANDED LANDED
Unalaska - Dutch Harbor 2294478 m.t. 85 9 81,900 m.t. 311,378 m. t.
St. Paul 38,427 m.t. 14 -- - 38,427 w.t.
Chernofski/Ft. Glenn 19,141 m.t. 7 -- - 19,141 a.t.
Akutan 84,897 m.t. 31 - == 84,891 m.t.
9 81,900 m.t. 453,843 m.t.

TOTALS

Notes: (1) Cold Bay was detergined to b
and longitudes 158N -and 17§N

371,943 m.t. |

131

too far from the allocation area fishing grounds (bounded by latitudes 54°N and 587N
) to benefit directly from bottomfish activities
- , ho other

(2) Beyond the allocation of 9 catcher-processors to Unalaska-Dutch Harbor and none to St. Paul

allocation to a specific port was made

SOURCE:  E.R. Combs, 1981.



to Unalaska-Dutch Harbor. It may be economically advantageous for
catcher-processors to deliver processed fish cargoes to‘shippers at a
single location like Unalaska-Dutch Harbor because of the cost of cold
storage facilities needed at each location, the need to reprovision the
ship for the next trip, and the need to rotate crew members to their
home of residence. Food and fuel, and perhaps some maintenance facili-
ties for ships the size of catcher-processors are not likely to be
found in any other place. Thus, catcher-processors and related landed

fish at Unalaska-Dutch Harbor may be understated.

Based in part on the information in Table 31, together with a separate
assessment of local trends and patterns, Alaska Consultants, Inc. (1981)
developed economic and population forecasts for Unalaska-Dutch Harbor,
Cold Bay, and St. Paul. These forecasts are individually presented in

the following sections.

UNALASKA-DUTCH HARBOR

In the 1980's and 1990°s, the City of Unalaska and surrounding Dutch
Harbor area will continue the rapid growth experienced during the last
half of the 1970°’s. In the early 1980's this growth will be due to the
final stages of expansion in the traditional shellfish industry and

some moderate expansion into salmon fishing. The bottomfish industry
during this early period is expected to be growing, slowly. As the bottom-

fish industry gathers momentum in the latter half of the 1980's, the pace
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of change will increase,and this growth will continue through the
1990°s. Throughout the forecast period,the Unalaska-Dutch Harbor area’s
role as the central transshipment point in the region will continue to

be enhanced, adding to overall growth.

With growth in the bottomfish industry comes growth In associated con-
struction employment and rapid growth in services employment. The im-
pact of this growth on employment and population in the Unalaska-Dutch
Harbor area is illustrated in Table 32. Resident employment increases
almost eight-fold over the forecast period while total community em-
ployment expands almost six-fold. Because of the expected residence
trend in bottomfish employment, the total community population is ex-
pected to increase more than six-fold from the 1980 population of

2,147 persons, resulting in a population of over 13,000 persons in 2000.

As will be discussed inthe chapter subsection on expected transportation
activities, the transshipment function of Unalaska-Dutch Harbor will
contribute to the growth illustrated in Table 32. The source of this
support comes from the movement of fish and shellfish to both domestic
and foreign markets; from the continuing need to supply petroleum pro-
ducts to growing western and northwestern Alaska communities; and from
the need to sunply petroleum products for the exploration and early de-
velopment activities in the Bering-Norton OCS lease sale area off Nome,

Alaska.
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TABLE 32.

UNALASKA-DUTCH HARBOR EMPLOYMENT AND POPULATION FORECAST”
ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000
enpLovmentt ) POPULAT ION
NONRESTDENT NONRESIDENT
TOTAL FISH FISH NONRES IDENT TOTAL RESIOENT NONRES IDENT TOTAL COMMUNITY

RESI DENT HARVESTING PROCESSING CONSTRUCT ION COMMUNITY CIVILIAN ENCLAVE COMMUNITY GROWTH
YEAR  ENPLOYMENT _ EMPLOYMENT(2) EMPLOYMENT(2) EMPLOYMENT (31 EMPLOYMENT POPULATION  POPULATION(4)  POPULATION FACTOR
1981 786 101 723 30 1,812 1,281 1,026 2,307 1.07
1982 841 121 8l 7 47 2024 1,283 27183 27466 1.15
1083 897 141 910 65 20237 1,286 1,340 2626 1.22
1984 954 160 1,002 83 2,449 1,290 1,495 2,785 1.30°
1985 1,011 180 1,096 99 2,661 17295 1,650 2,945 1.37
1986 1,139 219 1,281 123 3,065 ) ,666 1,946 3,612 1.68
1087 1,253 262 1.476 146 3,500 2023 2256 4.279 1.99
1988 1,414 295 1.634 169 3,932 2428 2,518 4046 2.30
1989 1,592 326 1,777 193 4,356 27849 2764 5.613 2,61
1990 1,833 345 1.871 215 4780 3,333 2,947 6.280 2.93
1991 2,121 37 1,985 240 5,300 3,961 3,180 7,141 3.33
1992 2467 385 2,054 263 5,838 47631 3%371 8002 3.73
1993 2,815 399 2,120 287 6.367 5.312 3,552 8.864 413
1994 3,226 203 2,136 309 6,896 6.055 37670 9,725 4.53
1995 3,632 407 20154 333 . 70425 6.793 3,793 10586 4.93
1996 3,958 395 2,106 330 7.733 7,338 3,775 11,113 5.18
1997 4345 373 27007 327 8,042 7%943 3,697 11.640 5.4
1998 4,703 355 1,928 327 8,350 8,520 3,647 122167 5.67
1999 57080 334 1.837 325 8659 9,115 37579 12,694 5.0
2000 5,477 310 1,731 320 8,967 9.731 3,490 13.221 6.16

Notes: (1) Employment data i S anmwal full-time equivalent employment.

(2) Category includes traditional and bottomfish employment. 1In the traditional fisheries, which are highly seasonal, nonresident employment
is assumed to be 54 percent of full-time equivalent employment. In bottomfishing, which is assumed to be a year-round industry, nonresi- ,
dent employment is assumed at 80 percent of full-time equivalent employment for the period 1981-1985. Thereafter, nonresident employ-
ment ir bottomfishing declines to 24 percent by 2000.

(3 Nonresident construction employment is assumed to decline from 95 percent of tetal construction employment in 1981 t0 85 Percent in.
2000.

(4) Combines nonresident fish harvesting and processing employment, nonresident construction employment and the nonresident component of
other employment sectors not specifically identified.
&

Source: ACI, 1981; U. ofAK., ISER, 1981; as modified by PMM & Co.



COLD BAY

Cold Bay possesses few economic resources upon which to develop and
sustain a permanent economy (ACI, 1981). It is assumed, however, that
because of other economic activity in the region, the community will
continue as the primary center of air traffic to and from the Aleutian
Pribilof region. Specifically, expected growth in the bottomfish in-
dustry and associated increases in population should stimulate a steady
increase in air passenger and air cargo traffic. Assuming the air
routes remain the same, Cold Bay’s aviation activities should increase,
thereby enhancing, public and private employment opportunities in air

transportation services.

Bottomfish development is not expected to come to Cold Bay because it
is too far from fishing grounds - an important factor in locating on-
shore processing facilities (Combs, 1981). However, the base case does
assume establishment of a shore-based plant to process c¢rab, salmon, and

other species on a year-round basis (ACI, 1981).

The U.S. Coast Guard is expected to establish a new base at Cold Bay
sometime after 1985, as proposed in their current long-range plan. The
purpose of this base is to better patrol the Aleutian and Bering Sea
areas in light of the increasing fishing vessel activity. Although, as
mentioned in Chapter 111, the Coast Guard may reconsider its current

plans to locate the Air Station at Unalaska instead of Cold Bay, until
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those plans are changed it was assumed the base would be located at.

Cold Bay.

The effect of these economic events on future employment and population
in Cold Bay is illustrated in Table 33. Resident employment expands
more than three-fold from about 100 in 1980 to over 300 in 2000. Most

of this growth is due to the Coast Guard base and to increases in air

transportation services. Military employment is assumed to remain
stable throughout the forecast period. Other non-resident employment

is largely oriented to the new fishing and fish processing activities.
Alaska Consultants, Inc. assumed an annual growth rate of 5 percent over
the forecast period (ACT, 1981). The non-residential portion of fish
harvesting and processing employment was assumed to decline from 100
percent in 1980 to 54 percent in 2000. The 54 percent represents ap-
proximately the current mix of residents to non-residerits in Unalaska
based on full-time equivalent employment. As a result of these various
employment changes, total employment in Cold Bay increases only a little

over two-fold between ”1980 and 2000.

The resident population change is as significant as the resident em-
ployment change, as shown on the right side of Table 33. The resident
civilian population increases almost four--fold between 1980 and 2000
for the same reasons as the employment change. When all non-resident

employees are included and treated as year-round population, the total

population expands almost three-fold over the forecast period, as
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TABLE 33.

COLO BAY EMPLOYMENT ANO POPULATION FORECAST
ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000
EMPLOYMENT® POPULATION
NONRESIDENT NONRESIDENT
TOTAL MILITARY AND NONRESIDENT FISH FISH TOTAL RESIDENT NONRESIDENT TOTAL COMMUNITY
RESIOENT OEFENSE . CONSTRUCTION HARVESTING PROCESSOR COMMUNITY CIVILIAN ENCLAVE COMMUNITY GROWTH
YEAR EMPLOYMENT _ EMPLOYMENT(2] EMPLOYMENT(3) EMPLOYMENT(4) EMPLOYMENT(4) EMPLOYMENT POPULATION  POPULATION(5) POPULATION FACTOR
1981 104 47 1 25 31 208 157 104 261 1.07
1982 109 47 3 27 31 217 n 108 279 1.15
1983 115 47 4 27 33 226 185 11 296 1.22
1984 121 47 6 28 33 235 200 114 314 1.29
1985 128 47 7 28 34 244 216 116 332 1.37
1986 139 47 7 29 34 256 233 117 350 1.44
1987 150 47 7 30 35 269 249 119 368 1.51
1988 159 47 8 30 37 281 264 122 386 1.59
1989 171 47 8 3 37 294 281 123 404 1.66
1990 180 47 9 32 38 306 296 126 422 1.72
1991 193 47 10 32 39 321 316 128 444 1.83
3'; 1992 207 47 10 33 39 336 337 129 466 1.92
T 1993 220 47 1 34 40 352 355 132 487 2.00
1994 235 47 1 34 40 367 377 132 509 2.09
1995 248 47 12 34 1 382 397 134 531 2.19
1996 262 47 11 35 42 398 418 136 554 2.28
1997 278 47 12 35 42 414 441 136 577 2.37
1998 292 47 12 35 43 429 463 137 600 2.47
1999 307 47 13 35 43 445 485 138 623 2.56
2000 322 47 13 36 43 461 507 139 646 2.66

Notes: (1) Employment data is annual full-time equivalent employment.
(2) Category includes all personnel at Cold 8ay Air Force Station.

(3) Nonresident construction employment is assumed to decline from 95 percent of total construction employment
in 1981 to 85 percent in 2000.

(4) Nonresident fish harvesting and processing employment is assumed to decline from 100 percent of total fish
fish harvesting and processing employment in 1980 to 54 percent in 2000.

(5) Combines military and defense employment, nonresident construction employment, and nonresident fish harvesting
and processing employment.

Source: ACI, 1981; University of Alaska; TSER, 1981; aS modified by Peat Marwick.



illustrated by the community growth factors.

ST. PAUL

St. Paul is a traditional Aleut community. The economy of St. Paul has
historically centered about the fur seal industry. If efforts to stop
the fur seal harvest are unsuccessful, it is assumed that the indus-
try will continue to, be a part of the island’s economy. However, it
would appear that St. Paul’s primary opportunity for future economic
growth lies in development of the region’s bottomfish resources. The
island has a developable harbor and the community could become a base
of operations for harvesting activities and a site for on-shore pro-
cessing facilities. In addition, the island is an attraction to
tourists and recreational visitors wishing to observe the exceptional

avian and marine mammal populations. The accommodation of these

visitors has potent”ial to support some further growth in local commer-
cial establishments catering to tourist demands. The ability to capi-
talize on these various opportunities depends on the village's ability
to choose between its desire to maintain itself as a traditional

Aleut village and the need for a more open community in order to gain
the economic growth, which would probably require physical and social

change as well.

The base case assumes a middle ground in this situation. During the

first ten years of the forecast period the community is expected to
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follow its traditional fur seal and tourist orientation, gradually
moving to embrace the bottomfish development opportunity. This also
allows time for development of the harbor necessary to serve bottom-
fish activities. [In 1989, it is further assumed a bottomfish proces-
sing plant i$ constructed on the island and becomes operational in
1990. From 1990 to 2000 the bottomfish activities are the economic
mainstay of the community, although fur seal activities continue
through the period. Since the Aleut residents control local governing
institutions and local land supply it is assumed they can maintain an
enclave characteristic for the fishing activities and control settle-
ment of newcomers on the island. Thus, the resident population will
grow more slowly than in other communities affected by bottomfish de-
velopment. The effects of these assumptions on employment and popu-

lation growth are shown in Table 34.

Resident employment grows only slightly between 1980 and 1990 and then
increases abruptly in 1990 when the processing plant opens. Resident

employment continues growing slowly to 2000 when bottomfish activities
reach full development. Employment associated with the Coast Guard
Loran Station and with the National Marine Fisheries Service (NMFS)

is assumed to remain stable. [Initial employment in the bottomfish
harvesting and processing activities are assumed to be 133 persons and
606 persons, respectively. The non-resident component of this employ-
ment is assumed to decline over time at the rate of about one-half

percent per year. Total community employment increases almost eight-
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TABLE 34

ST. PAUL EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN BASE CASE

19812000
EMPLOYMENT POPULATION
NONRES IDENT NONRES IDENT

TOTAL COAST GUARD BOTTOMFISH BOTTOMFISH TOTAL RESIDENT NONRES I DENT TOTAL COMMUNITY

RESIDENT AND N.M.F.S. HARVESTING PROCESSING COMMUNITY CIVILIAN ENCLAVE COMMUNITY GROWTH
YEAR EMPLOYMENT EMPLOYMENT(1) EMPLOYMENT(2) EMPLOYMENT(3) EMPLOYMENT POPULATION POPULATION(4) POPULATION FACTOR
1981 83 Y] .- 124 486 LY 527 1.00
1982 85 41 126 486 1 527 1.00
1983 87 4 128 486 41 527 1.00
1984 83 41 129 486 4 527 1.00
1985 90 41 131 486 1 527 1.00
1986 92 4 133 484 41 525 1.00
1987 93 41 134 484 N 525 1.00
1988 95 41 136 484 Y] 525 1.00
1989 97 41 - 138 484 a 525 1.00
1990 176 M 133 606 956 643 780 1,423 2.70
1991 178 41 133 604 956 645 778 1,423 2.70
1992 181 n 133 601 956 648 775 1,423 2.70
1993 185 41 132 598 956 652 771 1,423 2.70
1994 189 41 131 595 956 656 767 1,423 2.70
1995 192 1 LE] 592 956 659 764 1,423 2.70
1996 200 41 130 589 960 663 760 1,423 2.70
1997 209 1 129 586 965 667 756 1,423 2.70
1998 216 4 129 583 969 670 753 1,423 2.70
1999 225 1 128 580 974 674 749 1,423 2.70
2000 233 | 127 577 978 678 745 1,423 2.70

Notes: (1) Category includes 22 Coast Guard personnel and 19 National Marine Fisheries Service {NMFS) personnel.

(2) It is assumed that a bottomfish processing plant is constructed during 1989 and becomes operational in
1990. Harvesting employment is estimated to be 133 persons, processing plant employment is estimated
to be 606 persons {ACI, 1981). For purposes of this study PHM & Co. assumes that the nonresident portion
of both harvesting and processing plant employment declines (and the resident portion increases) at a
rate of one-half percent per year. '

(3) Category includes Coast Guard and N. M.F. S. employment plus nonresident bottomfish harvesting and processing
employment. .

Source: ACI, 1981 as modified by PMM &Co.



fold over the forecast period With most of the increase concentrated
around opening of the bottomfish plant in 1990. Construction employment
associated with development of the harbor and the bottomfish processing

plant is not included in Table 34.

The resident population increases only 40 percent during the forecast
period, also experiencing its greatest change when the processing plant
opens. When the enclave population is included, total community popu-
lation changes almost three-fold from a level of 527 persons in 1981

to an estimated 1,423 persons in 2000.

Water Mode

This section discusses the likely marine activities in the Aleutian-
Pribilof region and the effect these may have on each of the three com-
munities of interest over the 20 year forecast period. Three aspects
of marine activities are of particular interest: one, the tonnage de-
mands and associated vessel requirements in Unalaska-Dutch Harbor, Cold
Bay, and St. Paul; two, the adequacy of available marine facilities in
each community to meet anticipated demands; and three, the levels of

ship traffic passing through Unimak Pass.

FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

The following discussion seeks to translate the population and economic

-145-



growth presented earlier into an assessment of marine transportation
demands and vessel requirements for each community, and an assessment
of vessel traffic in Unimak Pass. The discussion is organized to
present first the forecast for each community, and second, the forecast
for Unimak Pass. A discussion of the positive and negative impacts of
these changes to the marine transportation system is offered in the

next subsection.

Unalaska-Dutch Harbor

One historic role of the Unalasks-Dutch Harbor fishing port in the region’s
economy has been to support during the recent past the rapid

expansion of the king and tanner crab industry. Anticipated develop-
ment of the bottomfish industry will likely mean continued rapid growth
as new processing plants and docks are constructed together with

housing and other buildings. From a marine transportation perspective,
the trawlers serving these processing plants, the catcher-processors
that deliver processed products for shipment to market, and the
additional cargo ships that bring food, construction materials and other
products and move the fish products to market will add to the fishing
boat and cargo ship traffic already in the harbor. Also, demands for
fuel should increase in response to the energy needs of these additional
vessels and the growth in industry and housing, bringing a related

increase in tanker traffic.
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Another historic role of this community is its function as a transship-
ment port for fuel products and some other items shipped to other
Aleutian ports and to hub ports in western and northwestern Alaska.
This transshipment function is expected to continue and to grow in part
because Of regional growth, in part because other areas served are also
growing and, in part, because served communities have limited capacity
to store all the fuel they consume and require periodic replacement of

supplies rather than a one-time annual delivery.

Inbound, outbound, and throughput tonnage forecast for Unalaska-Dutch
Harbor for the period 1981-2000 is shown in Table 35. This forecast
was developed by evaluating, forecasting, and summing the individual
components of outbound and local consumption tonnage demands. From
these summed demands, inbound and throughput tonnage were calculated.
The individual components that make up outbound andlocal consumption

demands are described in the following paragraphs.

¢ Outbound Petroleum Tonnage to western and northwestern
Alaska. Unalaska-Dutch Harbor serves as the transship-
ment point for petroleum products shipped to coastal
and river-accessible communities in western and north-
western Alaska. To assess future petroleum products
demand for these communities it was assumed that such
demands are proportional to population. To represent

population growth in these communities it was further
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TABLE 33

UNALASKA-DUTCH HARBOR MARINE TRANSPORTATION DEMANDS

ST. GEORGE BASXN SALS 70 SASS CASS
1988-2000

OUTBOVNG TONNAGS DEHANDS

LOCAL CONSUMPTION DEHAKDS (6 )

TNBOUND TONNAGE DEMANDS

]

OTIER BERING- TOTAL TOTAL
ALEUTTAN NONTON TOTAL OUTBOUND DRY INBOUND DRY
NUR [iNESTERN ¢ ION 0ss PETROLELM FISt OTHER TONNAGE PETROLEUM  CARGD TONNAGE PETROLEUH CARCO
YEAR  ALASKA(L) COMAURITIES(2)  ACTIVITIES(}) PRODUCTS  PROBUCTS(A)  PRODUCTS(S) DEMANDS BRODUCTS RODY DEMAN eROIMCTS (7)  PRODUCTS ¢
1981 105,400 20.500 .- 125,900 33,000 2.400 161,300 101,700 10.400 112,100 221,600 12.800
1982 111,600 22,300 133.900 36.900 2,600 173,400 109,300 11,200 320, 500 243.200 13,800
1983 116,800 24,000 45300 145,100 40,800 2.s00 18s.700 115.900 31,800 121,700 261,000 14,600
1984 122,000 25,900 7,500 155,700 44,600 3.000 203,300 123.500 12.600 136,100 219,200 15,600
1985 11 8,900 25,000 9,300 156,200 48,500 3,200 207,950 130.200 13,300 243500 286,400 16,500
1986 120.900 30,100 7.800 158,800 52.400 3,500 214,700 159,600 16,300  175.900 31s.400 19,800
1901 118,900 32,600 10,300 161,5.00 39,800 3,700 225.300 389.100 19,300 208,400 350,900 23, 000
1908 119,900 35,300 27,500 183,000 67,200 4,000 254.200 218, s00 22.300 240.800 401,300 26,300
1989 116, S00 38,400 60,500 215,704 18,200 4,400 295.300 24000 25,300 273,300 463.100 29.700
1990 124.000 43,500 31,200 196,100 89,200 4.800 290.700 270,400 28.400 306.800 475.100 33.200
1991 126,100 44,900 2a, 100 199,700 100,800 5,100 304,900 316,400 32,300 348. 700 516.100 37,400
1992 129,200 48,800 24,200 202,200 102,600 5,600 315.400 354,400 36,200 390.600 556,600 41,000
1993 124.000 53,000 24,200 201,200 118,600 6.100 325,900 392.400 40,100 432,500 593.600 48,200
1994 123,000 57,400 24,200 204,600 129,500 6.600 -340,100 430.400 43,900 414.300 635,000 >0,500
1995 126,100 62,400 24,200 212,700 133,400 7,200 353.300 468,400 47.800 516,200 681,100 55,000
1994 126,100 67,600 24,200 217.900 837,300 7.700 362,900 492.100 50,200 542,300 310.000 37.900
1997 128,200 73,500 24, 20D 225,900 144,800 8,400 379,100 $14,900 52.600 567.500 740.800 61,000
1998 129,200 27.200 24,200 230,600 152.300 8,800 391,700 538,700 55,000 593,700 169,300 63,800
1999 127,100 86,800 24,200 23 B,100 156,100 9,900 404.100 S61 500 51,300 618.800 399,600 61,200
2000 128,200 94,300 24,200 246,100 160.000 10,.900 417.500 555,200 59.500  64%,000 831,900 10.600

N o T Es (1) Based upon Western and Northwestern Alaska conposite growth factovs (See table 36) [ ultiplied by

SOURCE :

@)

(©)
%)

(5)
(6)
(7)
(8)
{9)

estimated 1980 outbound petroleum tomnage shipped to these aress (103.400 ST!.’II\C 1980 est imate
was derived by e stralghtlne projection of hletorie data Erom 1972-1978; = 0.68.

Based upon grouth factora for Aleutian-Pribilof region without Unalaska-Dutch Hasbor (eee Appendix B)
mud t £pl led by estimated 3980 outbound petroleum tonnage shipped to other parts of the reglon. The
1980 estimate was derived using the same historic 8¥oWeh curve discussed in Mota(1).

Based upon BLH's Mean Case Scenario developed £or the Berimg-Horton Léase Sale (see Appendix 0).

Based upon BLM' g Bottom Eleh Scenario plus an estimate of growth in the traditional £fsheries (see
Append ix B) tonnage shown ie processed weight.

Based upon same growth factore tn Note 2 [] ultiplied by 1980 eatimate of other products outbound (see Appendix B).
Based upon Unalaska-Dutch Harbor Growth Factors {(Table 30 Vmult ipl led by estimated 19.90 Jocal consumpt fon demands.
Der §ved by adding outbound andlocal tonnage demands.

Der fved by adding “other products* outbound and “dry caggoe products” under lecal consumpt ion demands.

Oer 1 ved by addiag inbound and outhound $¥0Anage demands.

ERE SystemsLtd.

TOTAL
INBOUND
TONNAGE
DEMAN

240,400
257,000
275,600
294,800
302.900

338,200
373,900
427,800
493.400
508,300

533,500
598,400
639,800
6SS.500
736,100

767.900
801,800
833 100
866,800
902.500

PETROLEUM
PRoDUCTS

353.500
377.100
406.100
434,900
442,600

411,200
512,100
554,500
679,400
671.800

715,800
758,800
794,800
639,600
893,800

927,900
966.700
999,900
3,037.700
.1,070,600

DRY
CARGO

48,200
53,300
58,200
61,200
60,200

75.700
86,500
97,500
112,300
127,200

142.600
155,000
170,900
196,600
195,600

202,900
214,200
224,900
233,200
241,400

TOTAL
TUROUGHPUT
TONNAGE

DEMARDS

401,700
430,400
464,3072
4971,100
510,800

552,900
599,200
682,000
791,700
799,000

858,400

913,s00

965,700
1,026,200
1,089,400

1,130,800
1.180,900
1,224,800
1,270,900
1.320,004S



assumed that a composite growth factor could-be de-
veloped from available regional population forecasts
prepared by the University of Alaska Institute of
Social and Economic Research (ISER) as part of their
evaluation of statewide and regional OCS impact (see

U ofAK, ISER, 1981).

Within the ISER economic model, portions of three
model regions are served through Unalaska-Dutch Harbor:
North Slope, Northwest, and Southwest. The Southwest
region contains the Aleutian-Pribilof region as a sub-
area, so additional adjustments were needed to remove
the Aleutian-Pribilof portion of the forecast, which
was handled separately. ISER's St. George Basin Low
Case forecast (not otherwise analyzed in this report)
was used as the basis for population growth in the
North Slope and Northwest regions. A guesstimate

was made of the percentage of population in each re-
gion served through Unalaska-Dutch Harbor: 80 per-
cent in the North Slope and 90 percent in the North-
west region. ISER's St. George Basin base case fore-
cast was used to represent the Southwest region and
the Aleutian-Pribilof subregion. After subtracting
one from the other, an estimate was made of the

percentage of population served in the remainder of
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the region: 80 percent. The details of this
analysis and the resultant composite growth fac-

tors are shown in Table 36.

The growth factors in Table 36were multiplied by

the estimated 1980 outbound petroleum tonnage ship-
ped to these areas from Unalaska-Dutch Harbor

(103,400 St.). The resultant outbound tonnage de-
mands are shown in Table 35. Population growth, and,
consequently, growth in petroleum products sold

to communities in western and northwest Alaska, changes
only 24 percent over the forecast period. The 1980
estimate of outbound tonnage was derived by a straight
Tine regression projection of historic data from 1972
- 1978. The coefficient of determination r’, which
indicates the quality of fit achieved by the regres-

sion, was 0.68.

¢ Outbound Petroleum Tonnage to Aleutian region commu-
nities. For this assessment, it was also assumed
that petroleum product consumption in Aleutian-Pribi-
lof region communities served through Unalaska-Dutch
Harbor was proportional to population. Growth fac-
tors representing the Aleutian-Pribilof region with-
out the population of Unalaska-Dutch Harbor were

developed (not shown), These growth factors were
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TABLE 36

ESTIMATED POPULATION GROWTH FACTORS FOR COASTAL AREAS IN MESTERN AND
NORTHWESTERN ALASKA SERVED THROUGH UNALASKA-DUTCH HARBOR

NORTH SLOPE REGION NORTHWEST REGION SOUTHWEST REGION TOTAL

REGIONAL POPULAT ION REGIONAL POPULATION ALEUTIAN POPULATION POPULATION POPULATION  COMPOSITE

POPULA- IN SERVER POPULA- IN SERVED REGIONAL CENSUS DIVIS((({I IN REMAINDER IN SERVED IN SERVED GROWTH
YFAR  TIon{1) COASTAL AREAS{(Z)  TION(D) COASTAL AREAS(3) POPULATION(4) POPULATION {#) ~OF REGION COASTAL AREAS(5) COASTAL AREAS ~FACTORS
1980 11,046 8,837 11,685 10,517 26,950 10,000 16,950 13,560 32,913 1.00
1981 12>089 9,671 11,808 10, 627 27,186 10, 595 16, 591 13,273 33,571 1.02
1982 15,329 12,263 11,784 10, 606 27,451 11, 565 15, 886 12,709 35,578 1.08
1983 17,784 14,227 11,767 10,590 27,017 11, 659 15, 358 12, 286 37,104 1.13
1984 20,533 16,426 11,895 10, 706 26,424 11, 888 14,536 11,629 38,761 1.18
1985 18,706 14,965 12,494 11, 245 27,694 13,077 14,617 11, 694 37,903 1.15
1986  17>617 14,094 12,662 11,396 29, 690 13,373 16,317 13,054 38,543 1.17
1987 16, 888 13,510 12,845 11,561 30,724 14,774 15,950 12,760 37,831 1.15
1988 16, 824 13,459 13,628 12,265 31,805 16,379 15,426 12,341 38,065 1.16
1989 16, 060 12,848 13,754 12,379 33,339 18,279 15,060 12,048 37,275 1.13
1990 15,861 12,689 16,511 14,860 35, 776 20,875 14,901 11,921 39.470 1.20
1991 16,695 13, 356 17,298 15>568 38,535 24,370 14,165 11,332 40,256 1.22
1992 17,036 13, 629 17,086 15, 377 41,014 25,780 15,234 12,187 41,193 1.25
1993 16,859 13, 487 16, 385 14, 747 44, 451 30,257 14,194 11, 355 39,589 1.20
1994 16,244 12,995 16, 128 14,515 48, 475 33,876 14,599 11, 679 . 39,190 1.19
1995 16,660 13, 328 16, 232 14, 609 49, 981 34,643 15,338 12,270 40,207 1.22
1996 17,604 14,083 16, 438 14,794 53,414 39,206 14,208 11, 366 40, 244 1.22
1997 18,004 14, 475 16, 644 14,980 56, 398 42,219 14,179 11, 343 40, 798 1.24
1998 17,936 14, 349 16, 811 15,130 59,934 45, 456 14,478 11,582 41,061 1.25
1999 17,382 13,906 16, 980 15, 282 63, 101 49,001 14,100 11,280 40, 468 1.23
2000 17,973 14,378 17,150 15, 435 65,993 52,040 13,953 11, 162 40,976 1.24 -

Notes: (1) From ISER St. George Basin Low Case Forecast. °
(2) Assumed to be 80 percent of regional population.
(3) Assumed to be 90 percent. of regional population.
(4) From ISER St. George Basin Base Case Forecast.
(5) Assumed to be 80 percent of the population in remainder of region.

Source: ISER, 1981; ERE Systems, Ltd.



then multiplied by the estimated 1980 outbound
petroleum tonnage shipped to these communities
(19,200 s.t. ). The resultant tonnage demands
are shown in Table 35 in the column labeled
“Other Aleutian Region Communities.” The re-
mainder of the Aleutian region IS expected to
grow at a slightly slower pace than Unalaska;
as a result, growth in 2000 in just below a
five-fold increase and, consequently, tonnage

shipped increases about five-fold.

¢ Outbound Petroleum Tonnage to OCS activities in
the Bering-Norton lease sale area. The shipment of
petroleum products to support oil and gas exploration
and development in the Bering-Norton basin is depen-
dent upon the pace and intensity of industry activi-
ties in the sale area. The sale is currently sche-
duled for November 1982 with exploration activities
beginning in 1983. BLM's mean case scenario for the
Bering-Norton basin assumes that oil and gas are
discovered and that production of these resources
begins in 1990. Several tables detailing BLM's sce-
nario and brief accompanying text are included in
Appendix B, The need for refined fuels (particularly
diesel) is continuous throughout the scenario period
(1983-2000”). However, depending on the quality of

crude oil found, some power equipment can operate
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on unrefined fuel, thereby reducing refined oil

needs. In this scenario it is assumed refined fuels *
are needed on the drilling and production platforms,

and for the supply boats throughout the forecast

period (to 2000). Assumptions about drilling fuel
requirements, platform fuel consumption, and supply
boat fuel needs are detailed in the tables in Appendix

B and are summarized in Table 35. The fuel needs of
construction camps and helicopters are assumed to be

included in the western and northwestern Alaska fore

cast described earlier.

¢ Total Outbound Petroleum Products Tonnage. When the
petroleum products transshipped to various areas are
summed, as shown in Table 35, the increase in tonnage
over the 20-year forecast period is about 100 percent.
However, due to Bering-Norton OCS development, a sharp
increase in fuel demands occurs in 1989. Fuel demands
for that year constitute a 71 percent increase over
expected 1981 demands. That tonnage level is not

reached again until about 1996.

¢ Outbound Fish Products Tonnage. The fish products
category deals with the shipment of shellfish and
other traditional species, as well as bottomfish, to

both foreign and domestic markets. For analysis
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purposes the forecast of fish product tonnage

was divided into bottomfish and traditional sub-
components.  The bottomfish subcomponent forecast
was based on the allocation of a portion of the
total expected bottomfish catch as discussed earlier
and presented in Table 37. The Unalaska-Dutch Har-
bor area is expected to land 311,378 metric tons
(343,232 s -t.). of bottomfish in 2000. The processed
weight of this catch at 35 percent recoveryisabout
109,000 metric tons (119,900 s.t. ). As shown in
Table 37, this level of processed catch was allocated
by year on the basis of expected percentage of deve-

lopment of the Bering Sea bottomfish industry.

The traditional species were forecast assuming a one
percent annual growth in processed weight, which re-
flects the fact that the industry is approaching full
utilization of available resources. This forecast

is also shown in Table 37. Some additional diversifi-
cation into salmon processing contributes to this

expansion (Alaska Consultants, Inc., 1981).

The results of both the traditional species forecast

and bottomfish species forecast were then combined to

produce the results summarized in Tables 37 and 35.
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TABLE 37

FISH PRODUCT TONNAGE AND FI SHI NG VESSEL REQUIREMENTS
AT UNALASKA-DUTCH HARBOR

1981-2000
BOTTOMFISH LANDED BOTTOMFISH TRADITIONAL TOTAL VESSEL REQUIREMENTS
PERCENT OF BY 13 BY TOTAL TOTAL PROCESSED FISH PRODUCTS  “Fi8H™
BOTTOUR LA, (1) TRAULERS CATCHER- METRIC SHORT WEIGHT (g PROCESSED 6) propucts TRAWLERS® CATCHER- (8) CRABBERS®

YEAR  DEVELOPMENT PROCESSOR® TONS TONS “®  SHORT TONS WETGHT ¢ PROCESSOR
1981 0 0 0 0 0 0 33,000 33,000 0 ] 400
1982 2.94 6,747 2,408 9,155 10,091 3,500 33,400 36,900 2 1 400
1983 5.88 13,493 4,816 18,309 20,182 7,100 33,700 40,800 5 1 400
1984 8.82 20,240 7,224 27%464 30,273 10,600 34,000 44,600 7 i 400
1985 11.76 26,987 9,631 36,618 40,364 14,100 34,400 48,500 10 2 400
1986 14.71 33,756 12,047 45,804 50,489 17,700 34,700 52,400 13 2 400
1987 20.59 47,250 16,863 64,113 70,671 24,700 35,100 59,800 18 2 400
1988 26.47 60,743 21,679 82,422 ° 90,854 31,800 35,400 67,200 23 3 400
1989 35.29 80,983 28,903 109,885 121,127 42,400 35,800 78,200 30 4 400
1990 44.12 101,246 36,134 137,380 151,434 53,000 36,200 89,200 38 4 400
1991 52.94 121,486 43,358 164,844 181,707 63,600 36,500 100, 100 45 5 400
1992 56 .82 134,979 48,174 183,153 201,889 70,700 36,900 107,600 50 6 400
1993 67.65 155,242 55,405 210,647 232,196 81,300 37,300 118,600 58 7 400
1994 76.47 175,482 62,629 238,111 262,469 91,900 37,600 129,500 65 7 400

1, 1995 79.41 182,228 65,037 247,265 272,561 95,400 38,000 133,400 68 8 400

wn

T 1996 82.35 188,975 67,445 256,420 282,652 98,900 38,400 137,300 70 8 400
1997 88.24 202,491 72,269 274,760 302,868 106,000 38,800 144,800 75 8 400
1998 94.12 215,985 77,084 293,069 323,050 113,100 39,200 152,300 80 9 400
1999 97.06 222,731 79,492 302,223 333,141 116,600 39,500 156,100 83 g9 400
2000  100.00 229,478 81,900 311,378 343,232 120,100 39,900 160,000 85 9 400

Notes; (1) Percent of bottomfish development = Bottomfish Harvest (from Table 29)]1 ,700 or : 1,700

2) Bottomfish landed by trawlers = percent of bottomfish development x 229,478 m.t.

(3) Bottomfish landed by catcher-processor = percent of Bottomfish Development x 81,900 m.t.

(4) 1 metric ton = 1.1023 short tons

(5) Processed weight is assumed to be 35 percent of landed round weight

(6) Weight of processed traditional fish products (crab, shrimp, etc.) isassumed to growone percent annually over the forecast
period. The 1980 base is estimated at 32,700 s.t. based on historic growth patterns.

(7) Capacity of each trawler assumed to be 2,700 m.t.

(8) Capacity of each catcher-processor assumed to be 9,100 m.t.

(9) The level of crabbers illustrates the 1979-80 fishing season. It is assumed the number of vessels will not grow further since
resource utilization is approaching the biological limit. Number disregards two or more season vessels. It includes 236 vessels
for King crab, 118 vessels for Tanner crab, and 15 vessels for other species plus 31 floating processors.

Source: E. R. COMBS, 1981; assembled by ERE Systems, Ltd.



Total fish products shipped increases almost five-
fold by 2000, and could go higher depending on what
ports other catch-processor vessels eventually se-

lect for sending their products to market.

¢ Other Outbound Products Tonnages. Several miscella-
neous products, such as construction equipment, are
shipped through Unalaska-Dutch Harbor to Aleutian-
Pribilof region ports. In addition, weather delays
at a particular port might require a shipping com-
pany to drop the cargo at Unalaska for delivery at
a later time rather then hold up the ship waiting
for a break. Since relatively small amounts of
tonnage fall into this “other” category, no attempt
was made to further identify the nature of the
cargoes. It was assumed for forecasting purposes
that such tonnage was a function of the growth and
development of the region as expressed through the
regional growth factors (Table 30). These growth
factors were multiplied by an estimate of the
1980 tonnage in this category (approximately 2,200
s.t.), the latter figure being based on a straight
line regression of historic tonnage data that was

not included in other outbound tonnage categories.
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¢ Total Outbound Tonnage. The sum of petroleum
products, fish products, and other outbound goods
is shown in Table 35. Largely due to the growth
of fish products, petroleum product tonnage de-
clines from 78 percent in 1981 to 59 percent in
2000. Fish products over the same period rise

from 20 percent to 38 percent.

e Local Consumption Tonnage. Local consumption de-
mands include petroleum products, food, construction
materials, automobiles, appliances and miscellaneous
other products. It was assumed that local comsump-
tion would increase in proportion to total population
gains in the Unalaska-Dutch Harbor area. The magni-
tude of the population gain is illustrated by the
growth factors in Table 30. Multiplying these growth
factors respectively by the estimated 1980 tonnage
for petroleum products (approximately 95,000 s.t.)
and by the estimated 1980 tonnage for all dry cargo
products (approximately 9,700 s.t.) produces the re-
sults in Table 35. Like population, local consump-
tion increases more than five-fold over the forecast

period.

e Inbound Tonnage Demands. These demands necessarily

equal the outbound transshipment tonnage demands plus
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those related 10 local consumption. Products ori-
ginating at Unalaska-Dutch Harbor, such as fish, are
not included. Thus, while the community itself is
growing more than six-fold, inbound tonnage demands
grow less than four-fold. The bulge in petroleum pro-
ducts transshipped in 1989 has no appreciable effect

on inbound tonnage demands.

When outbound tonnage is compared to inbound tonnage
the pattern reflects the changing residence character-
istic of the community. In 1981 outbound tonnage is
67 percent of inbound tonnage, but by 2000 outbound

is only 46 percent of inbound.

® Throughput Tonnage Demands. Throughput tonnage is de-
fined as the total of inbound and outbound tonnage.
Throughput tonnage increases just over three-fold be-
tween 1981 and 2000. Despite the dramatic increase in
fish products shipped, petroleum products continue to
be a substantial percentage of throughput tonnage,
dropping from 88 percent in 1981 to only 82 percent in

2000.

Using the tonnage demands of Table 35, an estimate of marine transpor-

tation requirements was prepared. These requirements, expressed as

-158-



round trips by various types of vessels, are shown in Table 38. Both
commercial cargo ship and tanker trips, as well as fishing boat trips,
are identified. Petroleum products are assumed to arrive via a 35,000
DWT tanker, typically from Seattle, Washington or Richmond, California.
Petroleum products that are transshipped to other areas are assumed to
be transported via tanker barae with average capacitv of 7,000 s.t.
(50,050 b. b.1.). Dry cargo products arrive and depart in a number of
different ways. Some products come directly from Seattle; some are
transshipped through Kodiak; a very small amount comes from foreign
countries; all of these products arrive or depart on general cargo and
container ships or barges. Fish products sent to Unalaska-Dutch Harbor
for transshipment to foreign countries and products delivered to out-
lying communities that are transshipped through Unalaska-Dutch Harbor
are typically picked up or delivered by barge. Because few, if any,
vessels devote their entire capacity to a single harbor, it was assumed
that the average commercial cargo vessel carries 65 s.t. inbound and

?50 s.t. outbound.

Fishing boat trip-making is divided into several categories: bottomfish

trawlers, catcher-processors and others, which includes traditional
crabber and seiners. Bottomfish trawlers were assumed to make 28 trips
per year and catcher-processors 9 trips per year (E.R. Combs, 1981).
Traditional fishing boat trips were developed by multiplying traditional

fish product processed weight (Table 37) bv the recovery factor of

2.41 (E.R. Combs, 1981) to get round weight and then dividing by an
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assumed average boat capacity of 28 tons round weight per round trip.

From Table 38 it can be seen that bottomfishing will have a significant
effect on commercial shipping and fishing boat movements. Commercial
general cargo vessel round trips increase almost five-fold over the 20
year forecast period while fishing boat trips increase two-fold. Over-
all vessel trips at Unalaska-Dutch Harbor more than double during the
period. In 2000, trips by bottomfish trawlers and catcher-processors
make up 35 percent of total expected vessel round trips, traditiona?
fishing vessels account for 48 percent, and general cargo commercial

vessels account for 16 percent.

Cold Bay

Cold Bay will not be directly affected by bottomfish development; how-
ever, the community will play an important role in regional aviation
activities. Because of this role, fuel consumption is expected to in-
crease at a faster rate than community population and thus demands on
marine transportation will grow by several orders of magnitude. Al S0
contributing to increased marine transportation demands is the proposed
shellfish and salmon processing plant. The plant will produce fish pro-
ducts for both the domestic and foreign markets, each requiring marine
transportation. Fishing boats serving the plant may or may not affect
fuel consumption in the community depending on where they currently

purchase fuel.
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TABLE 38

UNALASKA-DUTCH HARBOR MARINE TRANSPORTATION REQUIREMENTS
ST. GEORGE BASIN SALE 70 BASE CASE

- 91-

1981-2000
COMMERCIAL VESSEL ROUND TRIPS EISHING BOATS

YEAR T/\NKERS(lj TANKER ( 2) GENERAL (3) TOTAL TRAWLERS CATCHER- ( ) OTHERS® TOTAL TOTAL

BARGES CARGO PROCESSOR' ® ROUND, -,

TRIPS” J
1981 1 18 236 261 - - 2,840 2,840 3,101
1982 7 20 264 291 56 9 2,874 2,939 3,230
1983 8 21 291 320 140 9 2,900 3,049 3,369
1984 8 23 318 348 196 9 2,926 3,131 3,479
1985 9 23 345 317 280 18 2,960 3,258 3,635
1986 10 23 373 406 364 18 2,98 3,368 3,774
1987 1 24 424 459 504 18 3,020 3,542 4,001
1988 12 26 475 513 644 27 3,046 3,717 4,230
1989 14 31 551 596 840 36 3,081 3,957 4,553
1990 14 29 627 670 1,064 36 3,115 4,215 4,885
1991 15 29 702 746 1,260 45 3,141 4,446 5,192
1992 16 29 755 800 1,400 54 3,175 4,629 5,429
1993 17 29 832 878 1,624 63 3,210 4,897 5,775
1994 19 30 90B 957 1,820 63 3,23 5,119 6,076
1995 20 31 938 989 1,904 72 3,270 5,246 6,235
1996 21 32 967 1020 1,960 72 3,304 5,336 6,356
1997 22 33 1022 1077 2,100 72 3,339 5,511 6,588
1998 22 33 1074 1129 2,240 81 3,373 5,694 6,823
1999 23 35 1107 1165 2,324 81 3,399 5,804 6,969
2000 24 36 1139 1199 2,380 81 3,433 5.894 7.093

NOTES: (1) Based on 35,000 DWT tankers
(2) Assumes each barge carries 7,0005T (50,050 bbl . )
(3) Assumes the average commercial carge vessel carries 65 s. t. inbound and 150 s, t. outbound.
(4) Assumes 28 trips per based trawler (Combs, 1981)
(5) Assumes 9 trips per catcher-processor (Combs, 1981)
(6) Assumes crabbers, seiners, and others average 28 tons round weight/round trip.
(7) Excludes general cargo arrivals, which are assumed to be a part of general cargo departures.

SOURCE : ERE Systems, Ltd.



To evaluate marine transportation demands in Cold Bay the various tom.
ponents of demand were each evaluated separately. These components and
the resulting forecast are shown in Table 39 and described in the fol-

lowing paragraphs.

¢ Outbound Tonnage. Outbound tonnage is expected to con-
sist entirely of fish products for foreign and domestic
markets. In the absence of specific output data for
the proposed processing plant, it was assumed the plant
would produce the same processed weight as the average
of the 13 plants at Unalaska-Dutch Harbor. Based on
data developed for the traditional fishery at Unalaska-
Dutch Harbor, these plants currently average about
1,300 s.t. of fish products. The forecast in Table 39
assumes a straight line growth curve between 1980 and
2000. Some of the tonnage shown is expected to be
shipped to Unalaska-Dutch Harbor for subsequent export
to foreign countries; the tonnage destined for domestic
markets is expected to be picked up directly at Cold
Bay. Half of the fish plant output is assumed destined

for foreign markets, half for domestic markets.

o Inbound Tonnage. In the absence of transshipment re-
quirements, inbound tonnage and local consumption are

the same. The petroleum products category was forecast
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TaLE 39

COLD BAY MARI NE

TRANSPORTAT 10N DEMANDS

ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000

OUTBOUND INBOUND TONNAGE OEMANDS THROUGHPUT TONNAGE DEMANDS (4)

TONNAGE PETROLEUM ORY CARGO TOTAL  INBOUND PETROLEUM DRY CARGO TOTAL THROUGHPUT
Y E AR DEMANDS PRODUCTS (1) PRODUCTS (2) TONNAGE (3) PRODUCTS PRODUCTS TONNAGE
1981 1,350 11,400 1,900 13,300 11,400 3;290 14,690
1982 1,480 12,500 2,100 14,600 12,500 3,580 16,080
1983 1,570 12,600 2,200 14,800 12,600 3,770 16,370
1984 1,660 12,800 2,300 15,100 12,800 3,960 16,760
1985 1,750 14,100 2,500 16,600 14,100 4,250 18,350
1986 1,840 14,400 2,600 17,000 14,400 4,440 18,840
1987 1,930 16,000 2,700 18,700 16,000 4,630 20,630
1988 2,020 17,600 2,900 20,500 17,600 4,920 22,520
1989 2,110 19,700 3,000 22,700 19,700 5,110 24,810
1990 2,200 22,600 3,100 25,700 22,600 5,300 27,900
1991 2,290 26,300 3* 300 29,600 26.300 5,590 31,890
1992 2,380 27,800 3,500 31,300 27,800 5,880 33; 680
1993 2,470 32,700 3,600 36,300 32,700 6,070 38,770
1994 2,560 36,500 3,800 40,300 36,500 6,360 42,860
1995 2,650 37,400 3,900 41,300 37,400 6,550 43,950
1996 2,740 42>300 4,100 46,400 42,300 6,840 49,140
1997 2,830 45,600 4,300 49,900 45,600 7,130 52,730
1998 2,920 49,000 4,400 53,400 49,000 1, 320 56,320
1999 3,010 52,900 4,600 57,500 52,900 7,610 60,510
2000 3,100 56,200 4,800 61,000 56,200 7,900 64,100
NOTES: (1) Outbound demands consist of only fish products. Forecast based on assumed processed weight

@

®
O
SOURCE: ERE

output of a single shore-based processor packaging traditional shel 1 f ish and salmon species.

Based on Aleutian-Pribilof region growth factors multiplied by estimated by 1980

inbound tonnage ( 10,500 ST).

Based on Cold Bay growth factors multiplied by estimated 1980 inbound tonnage ( 1800 ST).

Derived by adding inbound and outbound tonnage demands.

Systems, Ltd.



using regional growth factors multiplied by esti-
mated 1980 petroleum product tonnage (approximately
10,500 s.t.). The dry cargo products category was
forecast using Cold Bay growth factors (Table 33) -
multiplied by estimated 1980 dry cargo tonnage (ap-

proximately 1,800 s.t.).

¢ Throughput Tonnage. Throughput tonnage combines in-
bound and outbound tonnage. In Cold Bay, total through-
put tonnage increases more than four-fold during the
forecast period, largely due to petroleum products. In
1981, petroleum products constitute 78 percent of through-
put tonnage, but by 2000 petroleum products constitute 88

percent.

From the tonnage forecasts in Table 39, an estimate of marine transpor-
tation. requirements was developed. This estimate is shown in Table 40,
where vessel requirements are expressed as round trips. |Included are

commercial tankers and dry cargo ships, as well as fishing boats.

Cold Bay receives petroleum products from three sources: Richmond,
California, Valdez, Alaska, and from Unalaska-Dutch Harbor. Consequently,
the fuel may arrive on large 35,000 DWT tankers and on much smaller
tanker barges operated throughout the region. To reflect the various
origins of the products, the equipment, and the mix of products, it

was assumed that the average fuel load delivered at Cold Bay was 3,000
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TABLE 40
COLD BAY MARINE TRANSPORTATION REQUIREMENTS

ST. GEORGE BASIN SALE 70 BASE CASE
1981-2000

COMMERCIAL VESSEL ROUND TRIPS

GENERAL FISHING TOTAL

YEAR TANKERS CARGO (2) BOAT ROUND

DEPARTURES ROUND TRIPS “? TRIPS
1981 4 14 142 160
1982 5 15 152 172
1983 5 16 161 182
1984 5 17 170 192
1985 5 18 179 202
1986 5 19 188 212
1987 6 20 197 223
1988 6 21 207 234
1989 7 22 216 245
1990 8 22 225 255
1991 9 23 234 266
1992 10 24 243 277
1993 11 25 253 289
1994 13 26 262 301
1995 13 27 271 311
1996 15 28 280 323
1997 16 29 289 334
1998 17 30 298 345
1999 18 31 308 357

NOTES : (1) Assumes 3000 ST of fuel arrives each trip.
(2) Assumes 400 ST of Ory Cargo arrive and, 100 ST of Dry Cargo depart each trip.
(3) Assumes an average ot 28 tons round weight per round trip.

SOURCE:  ERE Systems, Ltd.



St. Although the average petroleum products load is likely to in-
crease because the community is served on demand, this fact is not re-
flected in the tables. With a constant delivery rate, the number of
tankers grows in proportion to fuel demands, which is about a five-fold

increase over the 20 year forecast period.

General cargo arrivals are similar to petroleum products in that ships
call when the demand is great enough to justify stopping. Without
knowledge of the average economic break-even point, which itself should
change over time as operating and maintenance costs vary, it was assumed
that 400 s.t. arrive on each ship that stops. Over the forecast period,
the net result is a doubling of general cargo ship arrivals. Until the
shore-based processing plant is operating there is effectively no back-
haul cargo. The figures in Table 40 assume the plant becomes operation-
al in 1981. The backhaul cargo should improve the economics of stopping
at cold Bay. In this analysis it is assumed that half of the outbound
cargo is destined for export and is shipped to Unalaska-Dutch Harbor.
The remaining half is available for domestic carriers to backhaul.
Regardless of destination, it was assumed that 100 s.t. was an average
economic break point for the pickup of fish products at this location,
Like dry cargo products, the shipping requirements at Cold Bay in 2000

increase about 2.2 times the estimated requirements for 1981,

Fishing boat trips were estimated on the basis that the average boat

round weight catch was 28 s.t. This average will vary by year and
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season depending on the makeup of the catching fleet serving Cold Bay.
This average represents the entire Bering Sea fleet average in 1979.
The boat trips are derived by adjusting fish plant output to round
weight (using a 2.41 recovery factor) and dividing by 28 s.t. Because
of the constant relationship, fishing boat trips are proportional to
plant output. Total change in the number of fishing boat trips per

year over the forecast period is 2.3 times the estimated 1981 level.

St. Paul

During the first decade of the forecast period little if any changes
are expected in St. Paul. However, construction of a bottomfish plant
and dock in 1989 and the accompnaying demands of the fishing boats are
expected to cause a sharp increase in fuel demands, as will the growing
population increase demands for food and other materials. At the same
time, the shipment of processed fish should increase outbound tonnage

significantly over the fur seal products currently shipped.

To evaluate marine transportation demands in St. Paul the various com-
ponents of demand were evaluated separately. These components and the
resultant forecast are shown in Tabie 41 and described in the following

paragraphs.

0 Outbound Tonnage, Outbound tonnage is expected to con-

sist of fur seal products and, after 1989, fish products.
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ST. PAUL MARINE TRANSPORTATION DEMANDS

TABLE 41

ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000

OUTBOUND INBOUND TONNAGE DEMANDS® THROUGHPUT TONNAGE DEM!\NDS(3)
TONNAGE ) PETROLEUM DRY CARGO TOTAL INBOUND PETROLEUM DRY CARGO TOTAL THROUGHPUT
YEAR DEMANDS PRODUCTS PRODUCTS TONNAGE PRODUCTS PRODUCTS TONNAGE
198} 110 2.400 1,700 4,100 2,400 1,810 4,210
1982 110 2,400 1,700 4,100 2,400 1,810 4,210
1983 110 2,400 1,700 4,100 2,400 1,810 4,210
1984 110 2,400 1,700 4,100 2,400 1,810 4,210
1985 110 2,400 1,700 4,100 2,400 1,810 4,210
1986 110 2,400 1,700 4,100 2,400 1,810 4,210
1987 110 2,400 1,700 4,100 2,400 1,810 4,210
1988 110 2,400 1,700 4,100 2,400 1,810 4,210
1989 110 2,400 1,700 4,100 2,400 1,810 4,210
1990 23,210 6,500 3,500 10,000 6,500 26,710 33,210
1991 23,210 6,500 3,500 10,000 6,500 26,710 33,210
1992 23,210 6, 500 3,500 10,000 6,500 26,710 33,210
1993 23,210 6,500 3,500 10,000 6,500 26,710 33,210
1994 23,210 6, 500 3,500 10,000 6,500 26,710 33,210
1995 23,210 6, 500 3,500 10,000 6,500 26,710 33,210
1996 23,210 6,500 3,500 10,000 6,500 26,710 33,210
1997 23,210 6, 500 3,500 10,000 6,500 26,710 33,210
1998 23,210 6, 500 .3,500 10,000 6,500 26,710 33,210
1993 23,210 6, 500 3,500 10,000 6,500 26,710 33,210
2000 23,210 6, 500 3,500 10,000 6,500 26$710 33,210

Notes: (1) Outbound demands consist of fur seal products at 110 st and after 1989 include 23,100 st of fish products.

Source:

products and 1,700 st of dry cargoe products).

ERE Systems, Ltd.

{3) Derived by adding inbound and outbound tonnage demands.

(2) Based on St. Paul growth factors multiplied by estimated 1980 inbound tonnage (2,400 st. of petroleum



Fur seal products are estimated to be about 110 s.t.
and are not expected to increase during the forecast
period. The proposed fish plant is rated at a capa-
city of 60,000 metric tons round weight. At 35 per-
cent recovery, which is the minimum recovery level,
the plant should produce for shipment about 23,100

s.t. of processed fish products.

¢ Inbound Tonnage. Inbound tonnage consists of pet-
roleum products and dry cargo products, the latter
of which includes food, appliances, and other items.
These items are generally assumed to increase in pro-
portion to population growth. However, the community
is expected to utilize worker enclaves in order to
maintain traditional values. The cargo tonnage de-
mands of enclave personnel are about 60 percent those
of permanent residents. To account for this differ-
ence, 1t was assumed that enclave personnel require
only 300 pounds per month (1.8 s.t. per year). Be-
cause of the fish plant, outbound tonnage, which to-
day constitutes only about three percent of inbound
tonnage, will grow to surpass inbound tonnage (2.3

times as much beginning in 17390).

¢ Throughput Tonnage. Throughput tonnage is calculated
by adding inbound and outbound commodity tonnages. In

St. Paul throughput tonnage increases almost eight-fold
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with operation of the processing plant and its ac-

companying population changes.

From the tonnage forecasts in Table 41, an estimate of marine transpor-
tation requirements was developed. This estimate is shown in Table 42,
where vessel requirements are expressed as round trips. The table is
based on the assumption that existing conditions continue throughout
the forecast period. As discussed in Chapter 111, the community has no
adequate dock, and arriving and departing cargos are lightening between
ship and shore. Arriving average cargo volumes are based on existing
contract vessels serving St. Paul. Similar vessels, most likely ser-
ving under a long-term contract with one or more federal agencies, are
expected to continue to operate until the fish processing plant becomes
operational. At that point, backhaul volume may make St. Paul an eco-

nomical stopping place, if the carriers can overcome the literaging re-

quirements and associated delays.

Based on the forecast population and economic conditions, tanker arri-
vals will triple and general cargo arrivals and departures will increase
six-fold when the processing plant is fully operational. Associated
lightering trips beginning in 1990 increase 2.7 times over current re-
quirements. OF greater significance is the thirteen-fold increase in
outbound lighteraging requirements at the same time. The new bottom-
fishing boats will also contribute to increased boat trip-making, Based

on E.R. Combs (1981) bottomfish ferecasts, an average of 22 trawlers
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TABLE 42

ST. PAUL MARINE TRANSPORTATION REQUIREMENTS

COMMERCIAL VESSEL ROUND TRIPS

ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000

LIGHTER TRIPS

SERVING,,, SERVING TOTAL
TANKERS“ ) GENERAL TOTAL TANKERS DRY (3) LI GHTER
YEAR CARGO , CARGO TRIPS
)
1981 3 4 7 64 n 135
1982 3 4 7 64 7 135
1983 3 4 7 64 71 135
1984 3 4 7 64 71 135
1985 3 4 7 64 12} 135
1986 3 4 7 64 71 135
1987 3 4 7 64 71 135
1988 3 4 7 64 71 135
1989 3 4 7 64 A 135
1990 9 24 17 172 968 1140
1991 9 24 17 172 968 1140
1992 9 24 17 172 968 1140
1993 9 24 17 172 968 1140
1994 9 24 17 172 968 1140
1995 9 24 17 172 968 1140
1996 9 24 17 172 968 1140
1997 9 24 17 172 968 1140
1998 9 24 17 172 968 1140
1999 9 24 17 172 968 1140
2000 9 24 17 172 968 11,40

Notes: (1) Assumes an average of 800 st (5,700 bbl) arrives each trip.

(2) Assumes an average of 450 st arrives each trip “and 1000 st departs each trip.

(3) Assumes a capacity of 38 st (270 bbl}.

(4) Assumes a capacity of 24 st.

Since lighter works in both directions, inbound cargo dictates upper limit prior

to 1990, outbound cargo dictates upper limit beginning 1990.

(5) Assumes 22 trawlers per shore-based processing plant at 15 trips each (Combs, 1981).

Source: ERE Systems, Ltd.

FISHING
BOAT TOTAL
ROUND (5) ROUND
TRIPS TRIPS
142
142
142
142
142
142
142
142
142
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503
330 1503



are expected to serve each shore-based processing plant. Each trawler
is expected to make 15 trips a year or about 350 trips for each plant.
When all of the vessels are treated collectively, total round trips
increase 10.6 times the levels expected prior to the fish processing

plant.

Vessel Traffic in Unimak Pass

Unimak Pass is the most used of the principal passes through the
Aleutian Islands and provides a major travel way for ships transiting
between the Bering Sea and Pacific Ocean (see Figure 1). Because the
pass lies astride the great circle route between U.S. West Coast ports,
including Alaskan ports, and Japanese and Korean ports, the pass is
used extensively by U.S. and foreign vessels plyinag the trade routes
between these ports. Anticipated economic growth in the Aleutian-Pri-
bilof region, in northern and western Alaska, and in international trade
with Asia is expected to increase traffic through Unimak Pass.

Since oil and gas tankers from the St. George Lease Sale Basin, as well
as from the North Aleutian Shelf and Bering-Norton Basins are expected
to use Unimak Pass in reaching west coast ports, the purpose of this
anlaysis is to establish a future base line against which increases in

0CS traffic can be judged.

Relatively little information 1is available about current traffic using
Unimak Pass, and much less is available on future traffic using the Pass.

Consequently, the initial thrust of this assessment is focused on
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establishing an estimate of current use and on developing a basis for
forecasting future use. For purposes of this analysis, the discussion
on use of the Pass has been divided into three components representing
major user groups: the fishing fleet; the commercial fleet, including
scheduled and contract general cargo and tanker shipping; and the natu-
ral resource contract shipping fleet, which includes ships used for
agriculture, coal, oil, gas, and timber. The format for analyzing each
of these components is initially to discuss existing conditions and
current usage of Unimak Pass, and secondly to discuss future events

and assumed changes in conditions that lead to increased traffic. Due’
to the nature of these data a low and high estimate of vessel trips was

prepared.

Fishing Fleet

The fishing fleet component includes two subcomponents: the traditional
fleet and the bottomfishing fleet (both foreign and domestic). The
traditional fishing fleet operating in the Aleutian-Pribilof region con-
sists of an assortment of boats of different sizes ranging from twelve
to sixty meters (40 to 200 feet) each designed to hold gear for one or
more of the crab, salmon, halibut, shrimp or other fish or shellfish
species available. Generally, there are three fishing seasons: King
Crab, which begins in September and runs through January; Tanner Crab,
which begins in January and runs through July; and the salmon season,

whick fills the gap between June and September. As the fleet has become

more efficient, however, the length of the seasons has been shortened
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because the allowable catch is reached sooner.

The size of the fleet changes from season to season and from year to year.
During the 1979-1980 season 236 vessels participated in the King Crab catch
and 180 participated in the Tanner Crab catch (U.S. Coast Guard, 198C).
Many vessels participated in both seasons. In addition to the fishing
vessels, 31 processing boats are scattered throughout the region (E.R.
Combs, 1981). Few of the traditional fishing boats come from home

ports in the Aleutian Islands or Bering Sea areas as illustrated in

Table 43 for the King Crab and salmon catch. The North Pacific Fishing
Vessel Owners Association has estimated that 236 King Crab and 118 Tan-
ner Crab vessels generated 5,300 round trips during the 1979-1980 sea-
son, an average of about 15 trips per vessel per year (U.S. Coast

Guard, 1980). The peak periods for movements by fishing vessels are

September-0October and March-July.

As illustrated in Table 43, approximately four percent of the ves-

sels fishing King Crab came from the Aleutian Islands and 96 percent
came from outside of the region. With respect to the salmon catch, ap-
proximately 23 percent are assumed to come from the Aleutian-Pribilof

region and 77 percent are assumed to come from outside that region.

Once a FTishing season begins, each fishing vessel seeks to maximize its
fishing effort. In doing so, it seeks to reduce the amount of time re-

quired to get to fishing grounds and to return to processor facilities.
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TABLE 43

RESIDENCE OF BOATS AND GEAR LICENSE
HOLDERS FISHING THE ALEUTIANS

PROPORTION OF KING CRAB PROPORTION OF SALMON CATCH BY
CATCH VALUE BY BOAT RESIDENCE RESIDENCE OF GEAR LICENSE HOLDER
Place Percentage Pl ace Percentage
Kodiak 26.8 Kodiak 41.5
Alaska Peninsula 4.0 Aleutians 20.0
Dutch Harbor 4.3 South Central Alaska 3.2
Out of State 64.9 Anchorage 2.6

Other Alaska 7.1
Nonresident 19.2
Unknown 6.5

SOURCE : University of Alaska, ISER, 1981.



The relatively small size of these fishing boats allows them to be se-
lective, to some degree, of the Aleutian passes they utilize. As a
consequence, with respect to the fishing fleet, analysis of the use of
Unimak Pass must also consider the potential use of smaller passes in
the immediate vicinity. At least two other passes and possibly more
are potentially available to the size of vessels typical in the fish-
ing fleet. These passes are Akutan Pass and passage through Avatanak

Straits and Akutan Bay (see Figure 1}.

In developing the low estimate, it was assumed that, regardless of where
the fishing vessel originates, each vessel makes at least one trip in

each direction through the pass each year. If the fleet consists of

236 King Crab vessels, 118 Tanner Crab vessels, and 187 salmon vessels,
then the minimum total number trips through the pass, regardless of

direction, is 1,082.

In developing “the high estimate, size of catch by species was used to
“define fleet activities on both the north and south side of the Aleutian
Islands in the vicinity of Unimak Pass. Size of catch data by species
are available in E.R. Combs” report {15431). 1t was Aassumed that the
total number of round trips made by each fleet fishing a particular
species was proportional to the volume of catch on either side of the
Islands. As an upper limit, fishermen originating on the south side

of the Islands or from out-of-state were assumed to make all their trips

to the north side and vice versa for fishermen originating on the north
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side of the islands. In transiting the islands, any one of the three
passes cited earlier were assumed to be used. For example, 95 percent
of the King Crab catch in the vicinity of Unimak Pass is on the Bering
Sea side of the Pass; therefore, it was assumed that 95 percent of the
round trips generated by 96 percent (Table 43) of the 236 King Crab ves-

sels would take place on the north side of the pass.

The percentage data for each species is provided below and the results
for 1980 levels of vessel traffic in Unimak Pass are provided in Table

44.

Species
King Crab Tanner Crab Salmon
Percent Catch on
Bering Sea Side 95% . 86% 18%
Percent Catch on
Pacific Ocean Side 5% 14% 82%

The forecasts for 1990 and 2000 were prepared in a similar manner. The
low estimate did not change because the size of the fleet is not ex-
pected to change (E.R. Combs, 1981). The high estimate increased only
slightly although these fisheries are at or near maximum sustained an-
nual yield. The traditional catch and related number of fishing trips
were assumed to increase about one percent per year over the forecast

period.

The bottomfish subcomponent of the fishing fleet includes both the

-177-



TABLE 44

ESTIMATE OF VESSEL TRAFFIC IN UNIMAK PASS

1980, 1990, 2000

ESTIMATED VESSEL TRIPS

VESSEL TRIP CATEGORIES

Fishing Fleet

Traditianal.
Bottomfish (1)

Commercial Shipping
Domestic
Foreign

Natural Resource Shipping

Agriculture
Coal
Gas/0il
Timber

TOTALS
Median

Notes : (1) Includes Foreign and domestic fleets.

1980 1990
LOW-HIGH LOW-HIGH
1080-3570 1080-3600

480-1800 560-1850
430-490 710-980
310-540 340-580
Note!2) 10- 11

Note 170-270

20-40 390-400

50-60 60-80
2370--6500 3320-7771

4435 5546

2000

LOW-HIGH

1080-3630
660-1920

920-1460
380- 640

20- 30
340- 530
90- 100
70- 90

3560-8400
5980

(2) Quantities shipped constituted less than 10 trips, the rounding factor.

Source: ERE Systems, Ltd.
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foreign and domestic fishing activities. Virtually all bottomfishing
at present is done by a foreign fleet made up of trawlers, catcher-pro-
cessors, and large processing mother ships from many countries, in-
cluding Russia, Korea, Japan, and others. In 1979, this foreign fleet
numbered 252 vessels. A domestic bottomfishing fleet does not presently
exist, although some bottomfishing boats have been constructed and
several crabbers have been modified for bottomfishing purposes. A

basic assumption about growth of the U.S. bottomfishing fleet is that
the U.S. fleet will expand to catch the sustainable yield by the year
2000 and, thereby, will completely eliminate foreign fleet activity by
2000. At that point in time, the U.S. fleet in the Bering Sea is
expected to consist of 408 boats: 315 of which are trawlers with an
assumed average annual capacity of 2,700 metric tons (about 6,000,000
pounds); and 93 catcher-processors with an assumed capacity of 9,100
metric tons (about 20 million pounds). Each trawler is eipected to

make about 28 trips per year in support of shore-based processors, while

each catcher-processor is expected to make about 9 trips a year between

the fishing grounds and at least one Aleutian port for the purpose of

sending this fish %o market.

An estimate of the 1980 level of bottomfish fleet usage of Unimak Pass
centers about activities of the foreign fleet, about which relatively

1ittle is documented. For purposes of this analysis, it was assumed

that 85 percent of the foreign fleet is engaged in fishing exclusively,

and 15 percent of the fleet is engaged in processing exclusively. This
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assumption results in 214 fishing vessels and 38 processing vessels.
These vessels were also assumed to have the same trip characteristics
as anticipated for the future U.S. bottomfishing fleet. Consequently,
the foreign fleet fishing vessels would generate 5,992 round trips

(214 vessels x 28 trips/vessel) and processors would generate 342 round
trips (38 vessels x 9 trips/vessel). Since the foreign vessels are not
based in the Aleutians, trawlers are assumed to operate in the fishing
grounds near the processing ships. When the processing ships have
filled their holds to capacity, the ships either transfer their cargo
to a foreign freighter at sea or the processing vessel must return its
catch to its country of origin. As a result, it was assumed that up

to one-third of the trips generated by processing vessels are used for
moving processed catch to the country of origin and the other two-thirds

of the round trips are used to support the fishing effort.

Based on the forecast bottomfish activities developed by the University
of Alaska Sea Grant Program (1980) and E.R. Combs (1981), 85 percent of
the bottomfishing effort is located in the Bering Sea and 15 percent

of the bottomfishing effort is either in the Gulf of Alaska or off-shore
Kodiak Island. To estimate the low level of trips through Unimak Pass
it was assumed that the entire fleet or at least a representative num-
ber of vessels would move through the pass in the process of shifting
from the Bering Sea to the Gulf of Alaska fishing grounds and over the
course of several weeks or months would shift back again. This move-
ment was assumed to be represented by all of the fishing vessels and
two-thirds of the processing vessels, about 239 ships. One trip in

£
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each direction through Unimak Pass resulted in a low estimate of 480

trips.

With respect to the high estimate, it was assumed that none of the pro-
cessing ships would leave the Bering Sea area, but that the foreign
fishing fleet would expend 15 percent of its fishing efforts (consis-
tent with the percent of bottomfish catch expected) in the Gulf of
Alaska/Kodiak area. Fifteen percent of 5,992 round trips is approxi-
mately 1800 one-way trips all of which were assumed to go through Unimak
Pass because the ships would require pilots if they entered Alaskan

waters in the narrower alternative passes.

The forecast for 1990 was developed by interpolating the decline of the
foreign fishing fleet and growth of the U.S. domestic bottomfishing
fleet, since the U.S. fleet replaces the foreign fleet by 2000. For
this analysis, it was therefore necessary to calculate the 2000 fore-
cast before the 1990 forecast. In 2000, the U.S. domestic fleet will
consist of trawlers serving shore-based processing plants within a 150
mile range of the plant with catcher-processing vessels fishing in areas
beyond the 150 mile range of the trawlers. The 315 trawlers and 93
catcher-processors identified earlier are that portion of the U.S. bot-
tomfish fleet located in the Bering Sea-Aleutian area. This fleet
fishes approximately 85 percent of the total bottomfish catch. It was
estimated that an additional 56 trawlers and 16 catcher-processors would

be located in the Kodiak/Gulf of Alaska area and would be fishing for

the remaining 15 percent of total bottomfish catch.



In estimating the minimum level of trip-making through Unimak pass
by the U.S. bottomfish fleet, it was assumed that each of the
catcher-processors, regardless of location, would make at least one
trip through the pass in both directions and that trawlers located
at Unalaska-Dutch Harbor, St. Paul, and Akutan, as well as catcher-
processors in the Bering Sea, would each make one additional trip
through the pass in both directions in the process of seeking a
Lower 48 port for annual overhaul. A minimum of 218 trips are made
by catcher-processors while fishing and 260 trips by trawlers and
186 trips by catcher-processors are made for maintenance. The re-
sult is a minimum level of about 660 trips through Unimak Pass in

2000.

In estimating the upper level of trip-making through Unimak Pass by
the U.S. bottomfishing Fleet, it was assumed 15 percent of the trips
by trawlers based at Unalaska-Dutch Harbor and Akutan, plus 15 per-
cent of the Bering Sea-based catcher-processor trips, plus 85 percent
of the Kodiak/Gulf of Alaska-based catcher-processor trips would be
made through the pass. These percentages are based on the bottomfish
catch distribution described earlier. Maintenance trips by trawlers
and catcher-processors, as described for the low estimate in 2000,
would also be included. The result is a potential maximum level of

1,920 trips through the pass in 2000.

The interpolation for 1990 low and high estimates was performed re-
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spectively on both the foreign and domestic fleet trips through the

pass and then combined. The interpolation is based on the Conbs
assumption that the domestic bottomfish fleet is 44.12 percent
developed in 1990 and therefore only 55.88 percent of the foreign
fleet is then operational. The results in Table 44 show the low
estimate in 1990 is expected to be 560 vessels and the high estimate

is expected to be 1,850 vessel trips.

Commercial Shioping

The commercial shipping component includes both domestic and foreign
cargo and tanker vessel activity. Domestic commercial shipping is
largely oriented toward Unalaska-Dutch Harbor and other communities
in western and northwestern Alaska including Kotzebue, Nome, Bethel,
and Dillingham. Information about trips to these communities is
largely based on information gleaned through interviews with differ-
ent shipping companies and available published schedules. From this
information it was learned that from 217 to 245 round trips are made
in the process of serving these various communities. The majority
of these trips are made to Unalaska-Dutch Harbor because the harbor
is available on a year-round-basis. In order to convert these round
trips to trips through Unimak Pass, the round trips were multiplied
by a factor of two. The resulting range of domestic shipping trips

for 1980 is from 432 to 490 trips.



Future levels of traffic for the domestic commerical shipping fleet in
Unimak Pass were based in large part on the Unalaska-Dutch Harbor

forecast illustrated in Table 38. To obtain a range of values from

this table it was assumed the high and low values were respectively
plus and minus 20 percent of the stated value, except that the forecast
illustrated for the year 2000 was halved to reflect the fact cited
earlier, that as the demand for shipping increases, shipping companies
are more likely to devote a greater percentage of a given ship to

serve a particular harbor or areé more inclined to utilize larger ships
as a way to continue the service to all communities. The result of
that shift lowers the number of vessel trips required to move the same
volume of cargo. With the adjustments for other shipping activities

to the western and mid-western communities (taken from Peat Marwick,
1980) domestic commercial shipping activities using Unimak Pass in 2000
are e*pected to be in the range between 920 and 1,460 vessel trips per
year. The estimate for 1990 was made by straight line interpolation be-

tween the 1980 and 2000 values.

The foreign commercial fleet consists of scheduled service to Unalaska-
Dutch Harbor, together with both scheduled and unscheduled service be-
tween west coast ports and Asian ports following the great circle route
through Unimak Pass. These foreign sailings originate in Seattle,

San Francisco, Port™and or Los Angeles in the U.S., and in Japan, Korea

and possibly Taiwan. Not all shipping between Asia and the U.S. west
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coast takes place along the great circle route and not all ships
traveling this route are inclined to use Unimak Pass. Exactly what
percent of foreign shipping uses the great circle route and Unimak Pass
is not readily known. However, the following is an attempt to
identify some portion of foreign shipping likely to use the pass.
Service to Unalaska-Dutch Harbor ranges from 52 to 61 trips per year,
or about one round trip every six to seven days. With respect to
foreign sailing to and from the U.S. west coast, it was assumed

that as a minimum one ship travels in each direction every two

weeks to each of the ports mentioned above, and as a maximum one
ship travels in each direction every week to each port. This

resulting range of foreign vessel trips for 1980 is from 310 to 540.

The estimate of future foreign commercial shipping was based on an
assumed growth rate in demand for ships of approximately one per-
cent per year throughout the entire forecast period. The actual
level of tonnage moved between Asian and U.S. west coast ports is
likely to grow at a much faster rate than the demand for ships,
but again, larger and more efficient vessels are expected to be
utilized, consequently reducing the actual growth in the number of
vessels. Based on the one percent per year growth rate, trip.
making by foreign commercial shipping in Unimak Pass is expected
to range between 340 to 580 trips in 1990 and between 380 to 640

trips in 2000.
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Natural Resources Shipping

The category of natural resources shipping was an attempt to separ-
ately identify vessel traffic operating between Alaska and Asia.
Four product categories are of particular interest: agriculture,
coal, gas/oil and timber. Alaska’s export agriculture industry is
just emerging. It was not until the Delta Barley Project was con-
ceived in 1976 that interest developed in taking advantage of the
export market., Since the project was approved by the State
Legislature in June 1978, 60,000 acres of agricultural land has
been sold to Alaskan residents. Two crops are viewed as essential
to the success of this project: barley and rapeseed. Principal
markets for the barley and rapeseed crops are Japan, South Korea,
and Taiwan. In addition, barley can be used in livestock feeds for
Alaskan and other U.S. Herds. It is anticipated that by 1986 some
170,000 acres in the Delta Junction area will be in some form of
agriculture production or in the process of being cleared for use.
Rapeseed will be the major cash crop. The potential also exists

for increasing the total acreage. A 20,000 acre development at

point McKenzie near Anchorage has been suggested and an additional

300,000 acres could be developed for grain, rapeseed, forage, or
potato production near Nenana, sixty miles south of Fairbanks.
Based on a yield of 14,000 - 15,000 tons of barley from 14,000
acres of land (Alaska Journal of Commerce, December 1, 1980), it
appears that each acre of production yields approximately one ton

of product.
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In establishing the 1990 range of vessel trips, it was assumed that
the lower end of the range represented 80 percent of approximately
170,000 acres of land and the upper end of the range represented

90 percent of the available land. It also was assumed the average
shipload of agricultural product was approximately 30,000 DWT, which
results in 10 to 11 vessel trips assumed to go through Unimak Pass.
In 2000, it was assumed 470,000 acres are under cultivation, but
that the minimum number of acres available for export crops was
only twice that available in 1990. The upper end of the range in
the year 2000 assumed that 80 percent of the available acreage was
used for export crop production. Eighty percent was chosen for the
upper limit rather than 90 percent in order to reflect increases

in the in-state need for these crops, as well as increases in the
diversity of crops. A similar ship size was assumed, resulting in

a range of vessel trips through Unimak Pass of 18 to 26.

Coal production in Alaska began at the turn of the century, and
although coal mining has been conducted continuously throughout
most of this century, the industry has advanced little. Coal re-
serves in the state are tremendous: approximately 600 billion tons
based on official estimates. Coal quality ranges from sub-
bituminous to small deposits of anthracite. The largest deposits
are sub-bituminous steam coal. Recently, there has been renewed
interest in the export of coal to Japan and Taiwan. A Japanese

electric company has signed a nine-year contract to purchase coal

-187-



from the Usibelli Coal Mines near Heally and ship it via the Alaska
Railroad out of Seward (Seattle Journal of Commerce, October 24,
1980). More recently the Taiwan Power Company indicated that they
could be interested in purchasing Alaskan coal sometime after 1985
(The Anchorage Times, August 27, 1981 ). Taiwan’s coal import needs
are estimated to be approximately 8 million tons in 1986, the first
year Alaskan coal is likely to be purchased. Also recently, a
Korean firm signed a contract with Usibelli to purchase 7 million
metric tons of coal over the next ten years. Other coal companies
in Alaska are preparing a test shipment of 1,200 tons of Beluga Coal
to be sent to Japan (The Anchorage Times, August 27, 1981). For pur-
poses of estimating vessel trips in Unimak Pass related to coal
resource transportation, it was assumed that by 1990, Alaska would
export 5 to 8 million tons of coal and that by 2000 the state would
export 10 to 16 million tons per year. Aséuming the coal is carried
in 60,000 DWT ships, these ships would make approximately 170 to 270

trips in 1990 and from 340 to 530 trips in 2000.

Gas and oil development on the North Slope and in the Beaufort Sea
0CS area currently affect the level of vessel traffic in Unimak
Pass. During periods of open water in the Beaufort Sea, oil
companies operating on the North Slope and in the Beaufort Sea
transport equipment that is too large to be carried by airplane

or truck from Anchorage or Seward. Approximately 6 to 10 ships
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(tug barge combinations) make this vaoyage each year, resulting in
12-20 trips through Unimak Pass. In addition, the oil companies buy

pipe, from Japan,, soniof which is delivered directly to Prudhoe Bay and

some of which is delivered through Unimak Pass to Seward.

It is estimated that the deliveries of pipe to Seward results in
6 to 10 vessel trips each year. In total, gas and oil activities
in the Beaufort Sea and North Slope currently contribute 20 to 40

vessel trips to traffic in Unimak Pass.

In the future, additional OCS lease sales in the Bering-Norton,
St. George, and North Aleutian Shelf areas will also contribute to
traffic through Unimak Pass. Due to the structure of the analysis
in this report, however, only those activities associated with the
Bering-Norton 0CS sale are included in this base case estimate of
vehicle traffic in Unimak Pass. Subsequent chapters will develop
a range of vessel traffic associated with the St. George Sale.
Subsequent studies by others are expected to develop the range of
vessel traffic for the North Aleutian Shelf area. With respect to
the Bering-Norton Lease Sale, the petroleum development scenario
described in Appendix B of this report indicates that in 1990,
approximately 190 round trips may be made in providing services

to the lease sale area and in moving gas and oil to west coast
ports. By 2000 this level of activity should drop to 45 round

trips per year. The reason for the decline is due to the drop in
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gas/oil resources as the Field is pumped down. In 1990 it is also
anticipated that supply vessels will continue to service the North

Slope and Beaufort Sea areas, although by 2000 it is expected that

most of the oversized equipment will have been moved to the North
Slope and that most tonnage will be moved through Seward, Anchorage,
or Whitter. When the figures for 1990 are collected, it is antici-
pated that approximately 390 to 400 vessel trips will be added to
traffic through Unimak Pass. In 2000 it is anticipated that from

90 to 100 vessel trips will be added to traffic through the pass.

Timber and forest product exports primarily include logs and pulp
sent to Japan. Round log exports have doubled between 1979 and
1980 and quadrupled over the 1975 level. However, in 1980, the
round log export market declined due to declining housing invest-
ment in Japan and less favorable currency exchange relationships.
Alaska wood chips on the other hand have almost doubled in price
as demand remains strong for pulp in Japan (Alaska Pacific
Bankcorporation, 1980). It is estimated that from 1.3 to 1.5
million tons of timber and pulp were shipped to Japan during

1980. Using ships whose average size is approximately 50,000 DWT,
this would have resulted in 50 to 60 vessel trips through Unimak
Pass. Growth of timber exports through 2000 is expected to be
about two percent per year (Energy Resources Co. and E.G. Frankel,

1978). Although larger ships may be employed in the future to
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handle the increased resource availability, this same size ship
produces 60 to 80 vessel trips through the pass in 1990 and

70 to 90 additional trips through the pass in 2000.

To get a sense of the total range of vessel trips in Unimak Pass,
the results of each of the above vessel trips categories must

be combined. This information appears in Table 44. The reader
should note that there is a large difference between the Ilow and
high estimated vessel trips. This is largely due to the uncertainty
of through-pass trips generated by the fishing fleet. In 1980 the
range of Unimak Pass Traffic is 2,370 to 6500 trips. For 1990,

the range is from 3,320 to approximately 7,770. Between 1980 and
1990 the low end of the range increases 40 percent and the high end
increases only 20 percent. By 2000, the low range estimate of
Unimak Pass Traffic is 3,560 and the high range estimate is 8,400.
The low estimate in 2000 represents an increase of 50 percent over
1980 estimates and the high estimate in 2000 represents a 29 percent

increase over the high estimate for 1980.

If the median values of the range are considered, the median for

1980 is 4,435; for 1990 it is 5,546; and for 2000 it is 5,980 trins,
The 1990 median value represents an increase of 25 percent over the
1980 value and the year 2000 median value represents an increase of

35 percent over the 1980 value.
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MARINE TRANSPORTATION IMPACTS AND ISSUES

The large and small communities in the Aleutian-Pribilof region each
receive different levels of marine transportation services. The
different levels are influenced in part by the community’s demands
for marine transportation, in part by the marine infrastructure
available in each community, and in part by the tariff structure
of the shipping companies. The prospect of rapid growth due to
bottomfish development may or may not improve the existing situa-
tion. Because such an outcome could mask the effects of 0CS
development and because bottomfishing activities could be a harbin-
ger of similar effects by 0C5 activities, this section of the base
case briefly explores the impact of bottomfish development on
marine transportation services and facilities from a regional per-

spective.

There is a general concern in the Aleutian-Pribilof region that
shipping rates are too high and that the quality and frequency of
services provided, particularly to the smaller communities, are
inadequate given the high cost. Among several factors that influ-
ence level of service, two elements of the community itself are
important: specifically, tonnage demand and available marine
facilities. The kinds of facilities available in each community
vary considerably in size, age, and ownership. A few communities

have public docks adequate for their intended purpose - for
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example, the city dock at Unalaska or the fuel pier at Cold Bay.

However, the docks and cargo handling facilities in many communities

are privately owned and may or may not be available for use

as the community’s major cargo facility, even though it is used

in that fashion. Because of such use, inadequate facilities are
difficult to maintain and due to the remoteness maintenance be-
comes an expensive undertaking. Facilities that are old and/or
not maintained are restricted from full utilization. Some faci-
lities are simply too small to be of any use as a cargo dock.
Where facilities are inadequate or missing, the cost of providing
transportation services increases because of the need for special
equipment (such as lighters), because the operation becomes more
labor-intensive, or because of the delay costs associated with
large ships. Small inbound tonnage demands and little or no out-
bound tonnage, a characteristic of the small communities, compounds
the cost O0f services on a per-pound basis. Communities that are
larger because of seasonal fishing activities have higher inbound
demands and Ffish products for outbound shipment. AS a result,
these larger communities can command more frequent service and, if

the marine facilities are adequate, service at a lower cost.
Another element: affecting the level of service is the shipping

company tariff schedule, To increase the efficiency of shins

assigned to a particular route, shipping companies develop their
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tariff schedules to reflect operations costs, as well as delay costs
and special handling problems. As part of the rate structure, mini-
mum load sizes are established and lower rates are available to
shippers whose load sizes exceed a specified threshold value. These
threshold values vary by commodity, but usually reflect full con-
tainer loads or other economical handling unit of the commodity. In
addition, rates vary with the direction of sailing: northbound or
southbound. Generally, rates are lower southbound. For shipments
of less than container loads, the shipper pays a premium for handling
and packing, if necessary. As a result of the tariff structure,
shipping companies serve ports directly only when the shipment size
(as determined by the company) make it relatively economical to
stop. Consequently, some of the smaller communities receive no
commercial marine service. Instead, they must rely on the BIA ship
North Star Il1l for service, which is, in essence, a subsidized

service and an infrequent one.

Yet another factor affecting level of service from both the supplier’s
and consumer’s perspective is inflation, which is hidden, but

always present. From the supplier’s perspective, inflation in-
creases the costs of fuel, maintenance, and labor. Shipowners and
operators must constantly adjust tariffs to cover rising operational
costs and maintain a competitive position. From the consumer’s

perspective, particularly in the small communities with no products
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to sell, purchasing power for transportation services declines,
reducing tonnage demand. The result of inflation is an increasing
discrepancy in the range of transportation services available to

large and small communities.

The influence of the bottomfish industry on level of service in the
region in large part will depend upon location decisions made by
the industry. There is little in the way of harvesting and pro-
cessing facilities for the various bottomfish species in place in
Alaska at present. Existing processing plants and the logistics
system serving them are based on a Tow volume, high value resource.
The bottomfish industry produces a high volume, relatively Tow
value resource. Large investments in high volume operations

follow a pattern different from existing plants and, consequently,
logistical considerations may be different. In the bottomfish
assumptions used to forecast base case growth, it was assumed that
half of the allowable catch would be processed by shore-based
plants and half the catch would be processed by sea-based plants.
Shore-based plants will be located in places dictated by physical
needs (e.g. harbor space for trawlers and transports, among other
factors). The degree to which shore-based plants can concentrate
finished products for shipping is limited by these same physical
needs. Sea-based processors, on the other hand, have a tremendous
economic flexibility in that they could concentrate the delivery
of processed fish products at a single location. This would pro-

vide great leverage in negotiating shipping rates.
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The greater the level of concentration sought by the bottomfish
industry, fewer communities will be directly affected by such
development, and it becomes less likely that the existing level of
service problems can be treated by new economic development. Such
intense concentration is likely to create four or five very large
communities, perhaps each about half the size forecast for Unalaska-
Dutch Harbor. If both shore-based and sea-based processors con-
centrated their products at these four or five locations, the
tonnage demands thus created would far exceed present large community
demands. As a result, the communities benefiting from bottom-

fish development are likely to create a third and much higher level
of service, exacerbating many of the existing problems. If an
intense form of concentration isn’t important or is unattainable

for other reasons, new bottomfish plants could be enticed to

spread among the many communities that meet minimum locational
criteria. The State could offer incentives such as low interest
loans, or could construct infrastructural improvements, including

transportation facilities.

As a way of offsetting poor marine freight service and as a way of
attracting bottomfish plants to some communities, the Alaska Department °
of Transportation and Public Facilities (ADOT/PF) recently completed

a study of an Aleutian and Southwest Alaska Coastal Ferry System (DMJM
Forssen, 1980.) The study covered the areas from Adak to Kodiak
focusing on service to the isolated villages that generally receive poor

transportation services. The study proposed the establishment of
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a coastal cargo ferry system with limited passenger accommodations
serving two routes eastward from Unalaska-Dutch Harbor. One route
would traverse the north side of the Alaska Peninsula to Dill-
ingham stopping at Port Heiden and Maknek in each direction. One
way travel time is estimated at seven days. A second route would
traverse the south side of the Peninsula, stopping both directions
at Akutan, Cold Bay, King Cove, Sand Point, Chignik, Larsen Bay/
Old Harbor, Port Lions, Ouzinkie, Kodiak, and Anchorage. One way
travel time for this route is 13 days. Containerized cargo service
based on standard 8 foot x 8 foot x 20 foot modules is proposed.
The north side vessel would carry 25 passengers and 40 container
equivalents up to an 800 s.t. payload. The south side vessel would
carry 50 passengers and 85 container equivalents up to a 1,700 s.t.
payload. The system could require extensive improvements to exist-
ing berthing facilities in all but Anchorage, Kodiak, Port Lions,
Naknek and Unalaska-Dutch Harbor. At Una™laskia-Dutch Harbor the
ferry would use either a planned new city dock or the APL dock.
Estimated cost of the ferries is $15.1 million and for the berthing
facility improvements is $45.3 million excluding debt service,
design fees, administration and other items. Excludina port costs,
the cost of operating and maintaining the two ferries would be
$2.74 million per year. Anticipated revenues would be $14,1
million per year creating an $11.6 million surplus, less costs for
shoreside services which were not estimated. ADOT/PF has made no

decision to commit funds to the system or the proposed improvements
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at this time. The principal advantages cited for this proposed
system is that westbound trips provide improved access to foreign
markets through Unalaska-Dutch Harbor, and eastbound trips, par-
ticularly on the south side of the Peninsula, improve access to
domestic shipping at Kodiak or Anchorage. Certainly, the level of
service to the various affected communities would be improved by

this effort.

Due to the volume of fish products and other tonnage demands result-
ing from rapid bottomfish industry growth, consideration must be
given to the effects of these demands on available facility capacity.
Of particular interest are the capacities of the shore side
facilities (docks, storage, and cargo handling equipment) and those
of the marine carrier fleet. Shore side facilities in each affected
community are discussed later in this analysis. The focus here is
on the marine carrier fleet serving the Aleutian-Pribilof region;
which consists of an assortment of foreign and domestic ships and
barges. At present, the foreign built ships are restricted from
coastwise trade by the Jones Act, thus, the domestic fleet is
responsible for cargo movements northbound and southbound between
U.S. ports. The authors crudely estimate that commodity flows
northbound and southbound are almost balanced during a good fishing
year, and may be slightly higher southbound. The authors also
estimate that the existing domestic fleet uses only 60 to 80 per-

cent of available capacity on an annual basis and that the rate
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for each carrier, route, direction and time of year vary consider-
ably from this estimate. Historically, fish products tonnages
moving through some ports have fluctuated as much as 50 percent

from one year to the next (Combs, 1978). Consequently, shipping
companies are reluctant to reroute or reschedule vessels or to pur-
chase new vessels unless the demands are real and somewhat sustained.
In the Aleutian-Pribilof region peak flows are offset in part
because processing plant storage facilities buffer the flow of fish
products to the ships and because processors use contract marine

carriers to increase fleet capacity when it is needed.

The advent of bottomfish development should bring more stable
southbound commodity flows, but it will greatly unbalance the
northbound-southbound relationship. In a way, such an imbalance
in the Aleutian region will offset the historic imbalance north-
bound in other regions of the State. This statewide balance might
serve to reroute southbound traffic from other regions in order to
obtain necessary additional capacity. However, fleet capacity
might also be increased by other means. If only four or five
communities are the recipients of bottomfish industry activities,
direct service to these communities with fewer intermediate port
calls would increase the frequency of service and, thereby, also
the capacity. Continued use of contract carriers on a year-round
basis also adds capacity, as needed. Capacity could also be added

by introducing new competitors. For example, if American President
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Lines (APL) is successful in its efforts to obtain an exception to
the Jones Act, thereby allowing foreign ships to conduct coastal
trade, additional domestic capacity is available with no increase

in the number of vessels. The additional capacity achieved by
streamlining or by changes in law should provide a favorable ship-
ping climate for bottomfish processors, but such actions may contri-
bute to overall degradation of the level of service, if such efforts
add capacity to large tonnage communities at the expense of the

middle and smaller tonnage communities.

Another area of marine transportation subject to capacity constraints
are the vessel traffic routes, The capacity of a route has been
defined as its ability to accommodate the frequency of marine
traffic at a satisfactory level of service. In addition to traffic,
the environmental integrity and economic efficiency of the route
must also be considered (Energy Resources Co. & E.G. Frankel, 1978}.
|f capacity is truly contained this means the collision losses and
congestion delay costs exceed the cost of implementing a safer or
more efficient traffic control plan. One area of the region where
traffic controls should be considered in the future is in Unimak
Pass. Either a fairway or other traffic separation scheme might be
appropriate as traffic increases during the forecast period. The
objective of traffic separation schemes is to reduce the risk of
collision in converging areas, dense traffic areas, or where re-

stricted sea room limits freedom of movement by shipping. One of
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the primary criteria considered in establishing traffic lanes are

the navigational conditions in the area. These conditions are in-
fluenced by visibility, current, severity of weather, ice, avail-
ability of aids to navigation, and the ability to identify radar
targets (assuming ships are equipped with loran and radar equip-
ment). Based on the weather conditions likely to be encountered

in the Aleutians most of the time, Unimak Pass appears a likely
candidate for some traffic control or separation scheme. The U.S.
Coast Guard which has responsibility to propose and establish traffic
separation schemes, s monitoring the pass and other potential

areas as part of their routine operations.

Unalaska-Dutch Harbor

The community of Unalaska and the nearby Dutch Harbor areas enjoy
the highest level of service in the Aleutian-Pribilof region be-
cause the port serves as the major transshipment point for export
fish products and for goods inbound to other Aleutian communities.
To enhance this role, the Unalaska-Dutch Harbor area has developed
good dock facilities and cargo handling equipment at several
locations in Unalaska Bay. However, the forecast levels of tonnage
demands and transportation requirements appear to strain the capa-
city of existing docks and significantly increase crowding and the
potential for accidents in the Dutch Harbor area. Part of these

apparent impacts are inherent in the methodology. For example,
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the average cargo size per port call was assumed constant at 65 s.t.
inbound and 150 s.t. outbound throughout the forecast period. More
likely an upward shift in average cargo size could be expected as
Unalaska-Dutch Harbor grows in importance as a transshipment point.
Since the existing fleet has additional capacity, it seems reasonable
to observe that Table 38 probably overstates transportation require-
ments. By how much is impossible to determine, because other factors
come into play, such as employment of contract carriers, the use of
larger ships, and routing changes that increase the proportion of a

ship’s capacity available in Unalaska-Dutch Harbor.

Perhaps a more critical aspect of these transportation movements is
the berthing space requirements at the various docks. In 2000, the
forecast cargo departures/arrivals imply one vessel uses each dock
each day (1,139 departures =~ 3 docks =~ 365 days per year = 1.0).
With an average load of 150 s.t. (about 10 T.E.U.) and an average
unloading capacity of about 10 T.E.U.'s per hour (the range is about
5 to 25 T.E.U.'s per hour), each ship will require about 4 to 5
hours at the dock including docking and undocking time. Assuming
tides, currents, and weather are generally tolerable, there appears
to be sufficient berths 50 that no delays occur. However, this
analysis assumes that all ships use only the three docks, which is

incorrect. Contract carriers are likely to dock at the fish

processing plant, instead of the commercial docks so that there may
be considerably more berth capacity available at the commercial docks

than indicated by the above analysis.
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The addition of bottomfish trawlers, catcher-processors and additional
marine transport vessels can be expected to create considerable over-
crowding in the Dutch Harbor area. A potential outcome of the over-
crowding is likely to be an increased rate of accidents and higher
marine insurance costs. The construction of a small boat harbor will
allow consolidation of moored vessels away from the major traffic
corridors in the Bay. Provision of a small boat harbor may also
increase the year-round presence of fishing boats, since many boats
that normally return to their home ports between seasons could find

accommodations and services in Unalaska.

The city of Unalaska was identified by the Alaska DOT/PF as one
terminus of the proposed cargo ferry system, specifically the

proposed new Unalaska city dock or the APL dock. Although this
system is unlikely to improve the level of service to Unalaska-

Dutch Harbor, the foreign market linkage provided to smaller

communities served by the ferry enhances the transshipment function of the

Unataska-Dutch Harbor area.

Cold Bay

Cold Bay is not expected to be affected directly by the bottomfish .
industry, The present level of service for fuel shipments appears

adequate, but general cargo shipments are infrequent. The available

dock is currently adequate for fuel shipments, but the approach to the dock

-203-

is



restricted to a five-ton load creating cargo handling problems.
Proposed construction of a traditional processing plant might pro-
vide an improved dock for cargo shipments, however, this dock would

be privately operated. It is unlikely that the tonnage output of

the new processing plant would significantly increase the frequency of

port calls and thereby raise the overall level of service.

The community was identified as one of several to be served by the
proposed Aleutian coastal ferry system, provided that a new public

dock would be constructed. The proposed ferry would considerably
improve the level of service to Cold Bay by increasing the frequency
and reliability of service and potentially lowering the cost

of service. Service to Cold Bay may affected negatively by bottomfish
development because rapidly rising tonnage demands at bottomfish

ports would make stopping at Cold Bay an opportunity cost. As a result,
service may become more infrequent and, without adequate facilities,

more expensive.
St. Paul

Although several small docks exist at St. Paul, none are adequate to
provide direct unlgading oflthe barges or other vessels calling on
the community. As a result, cargo and fuel are lightered from ship
to shore and the fur seal skins and other animal byproducts are

Tightered the other way. Mere it not for the federally subsidized
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shipping contract to haul seal skins and other animal byproducts,
service to St, Paul would rely solely on the BIA ship Northstar 111
and the Cool Barge. |If the contract is not renewed for the 1985-
1989 period, or if the seal harvest is halted, the level of service

to the community may decline further.

on the other hand, the suggested construction of a bottomfish plant
at st. Paul could significantly improve the level of service and
likely reduce shipping costs. The plant dock, although privately
owned, could handle cargo and fuel shipments for the community.
Also, the Corp of Engineers (COE) recently completed a study ofa
new boat harbor at St. Paul that includes a 91 meter {300 foot) dock
backed by a breakwater. The design for this new “facility eliminates
the need for lighteraging cargo and allows seagoing barges to off-
load and load at the dock (Management and Planning Services, 1980).
No commitment has been made to construct the facility. However, if
constructed, it would greatly improve the quality of service and

would 1ikely reduce shipping costs.

Air Mode

As the primary people mover, air transportation is expected to play
an increasingly important role as growth in the bottomfish industry
changes the Aleutian-Pribilof region. Of particular interest to

this study, and the focus of this section of the base case, is
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determination of the magnitude of air transportation effort needed
to move forecast populations and the adequacy Of available facili-
ties and equipment to meet expected demands. For each of the
communities of interest, several determinants of demand are forecast
and evaluated including: enplaned passengers, air freight, air mail,
and airport operations. As discussed below certain parts of the
regional air system have been left out of the quantitative analysis
because OCS events are unlikely to have a direct effect on them.
Where effects are indirect or secondary, such as at the Anchorage
International Airport, these have been included qualitatively in

the impacts discussion.

FORECAST OF AIR TRANSPORTATION DEMANDS AND REQUI REMENTS

The forecast of regional air transportation demands and requirements
is built upon the regional and community level population and
economic growth forecasts presented earlier in this chapter, Assump-
tions about the overall system and about system operational charac-
teristics are presénted first, followed by a detailed forecast of

demands for the three communities of interest.

The existing regional aviation system serves passenger and air
freight movements within the region, as well as between the region
and the cities of Anchorage and Seattle. Principal orientation of

this regional system is to Anchorage along two corridors. The first
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corridor links western Aleutian military bases at Adak and Shemya
directly to Anchorage; the second corridor links eastern Aleutian
and Alaska Peninsula communities along a spine route from Unalaska
through Cold Bay to Anchorage. A secondary orientation of the sys-
tem is to Seattle, which is linked to the region through Cold Bay.
Because the eastern Aleutians (east of Unalaska-Dutch Harbor) are
most likely to be affected by 0CS development and because the
military population is not expected to change significantly, if at
all, during the forecast period, this analysis deals with only the

eastern Aleutian linkages.

The air route structures for air carriers and air taxi operators
were assumed not to change. Cold Bay is expected to continue as the
regional transfer point. Air carriers are assumed to base their
aircraft in Anchorage while air taxi operators will continue to base
their aircraft in the region. The air carrier routes considered in
this study were those linking the three communities of interest with
Anchorage and Seattle. Specifically, the air carrier routes in-
cluded the following linkages: Unalaska-Dutch Harbor and Cold Bay;
Cold Bay and Anchorage with an intermediate stop at St. Paul (north-
bound only); Cold Bay and Anchorage directly; and Cold Bay and
Seattle directly. No specific air taxi routes were examined,
however, air taxi operations were forecast at each community airport

by assuming ten percent of passenger enplanements use air taxi.
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The kinds of equipment used on air carrier routes are expected to
continue to be turboprop YS-11A and L-188 Electra aircraft, or
replacement aircraft of similar size and capacity. The YS-11A was
assumed to be the only air carrier aircraft flying the link between
Unalaska-Dutch Harbor and Cold Bay. Both the L-188 and Y$S-11A are
expected to fly the Anchorage to Cold Bay direct linkage, while only
the L-188 is used on the Seattle ta Cold Bay route or through St.
Paul . Turbojet aircraft, such as the 737 or 727, might replace,

or even compete on the longer routes between Cold Bay and Anchorage
or Seattle. However, these jets are assumed to be unable to use
other regional airports due to short runway lengths, which limit

capacity and reduce the ability to meet high operating expenses.

Both capacity and load factor characteristics of the air carrier and
air taxi aircraft were considered. For analysis purposes, the
capacity of the air carrier aircraft were assumed to be 44 passengers
for the YS-11A and 91 passengers for the L-188. These capacities
were reduced by assumed load factors of 90 percent on the Unalaska-
Cold Bay link and 80 percent on the other links. Since air taxi
aircraft have a considerable range of sizes, it was assumed that the
average air taxi aircraft had a capacity of five passengers, but

operated at 80 percent load factor with four passengers.

In general, the growth In enplaned passengers and freight might be

expected to increase proportionally with economic and population
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growth. However, different elements of air travel demands are likely
to grow at different rates. In this analysis, travel by local
residents (which includes business travel and non-fish related trips
originating outside a community, but with a destination in the
community) is forecast to grow at a faster rate than non-resident
travel for several reasons: 1) the increasing residence factor in
population growth; 2) the fact that many functions of state govern-
ment and business activities are currently coordinated in Anchorage,
and are likely to continue to be in the future; and 3) the climate
and remoteness of the region in combination with high salaries
supports increased recreational travel. With respect to non--resident
labor, the air travel demands of harvesting, processing, and
construction employment were each treated separately. A heuristic
relationship was established between full-time equivalent annual
employment and aviation trips based on sample data from existing
harvesting, processor operations, and from assumed rotation
characteristics of the construction trades. As a result of these
various assumptions, the following trip generation data were used
where applicable in each community forecast:
¢ Resident population, business travel, and

non-fishing related trips attracted from

outside the community--

5.6 trips per year per resident civilian.

® Nonresident harvest sector employees--

3,0 trips per year per employee,



¢ Nonresident processing sector employees-- .
4.4 trips per year per employee.
¢ Nonresident construction sector employees--

5.2 trips per year per employee,

The forecast of airport operations, including peak daily operations,
was derived from passenger enplanements and adjusted aircraft
passenger capacity. Ninety percent of passenger enplanements were
assumed to use air carrier aircraft and the remaining ten percent
were assumed to use air taxi aircraft. The respective air carrier/
air taxi enplanements were converted to departures by dividing by
the different aircraft capacities. These departures were then
doubled to get total air carrier/air taxi operations, the assumption
being that enplanements represent round trips. Total airport opera-
tions were forecast assuming the mix of air carrier/air taxi
operations constituted a certain percentage of total operations.

For Unalaska-Dutch Harbor and Cold Bay, the air carrier/air taxi mix
was assumed to be 40 percent of total operations; at St. Paul 50
percent was assumed. Peak daily operations were assumed to be twice
annual average daily operations. Because Cold Bay is a transfer
point for air carrier operations, the forecast attempted to account
for both enplaned and through passengers. From available existing
operations data and load factors it was estimated that through
passengers on air carrier flights were about 55 percent of enplaned

passengers. This figure was factored into the passenger forecast
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before determining air carrier operations. No through-passenger
characteristics were considered for the air taxi operations because

Cold Bay was assumed to be an origin or destination for such flights.

Unalaska-Butch Harbor

The airport at Unalaska-Dutch Harbor has a relatively short single
gravel runway about 1311 meters (4,300 feet) in length with a bluff
obstruction along its northern side. Although the Alaska Department
of Transportation and Public Facilities have studied the runway
extension problem (Dames and Moore, 1980b) and FAA suggests removal
of the obstruction in the National Airport Systems Plan (FAA, annually),
there has been no commitment of funds to either lengthen the runway
or to remove the obstruction. The City has received money for design
of a 518 meter (1700 foot) extension and is expected to ask the State
legislature for a $25 million appropriation for construction of the
extension and removal of the obstruction. However, this study
assumes that most of the existing problems at the airport will

remain. These problems currently limit the type 0f commercial
aircraft that can safely operate from the airport. As explained
above, this study assumes the use of YS-11A aircraft or similar
aircraft on air carrier flights to and from Cold Bay. These

aircraft have an adjusted capacity of 40 passengers at a load

factor of 90 percent. Air taxi aircraft are not specifically
identified, but are assumed to average four passengers at a load

factor of 80 percent.
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The forecast of annual passenger enp]anements and other air trans- .
portation demands and requirements for Unalaska-Dutch Harbor are
shown in Table 45. Annual passenger enplanements are seen to
increase from about 11,000 in 1981 to almost 65,000 in 2000, a
sixfold increase over the forecast period. Enplanements by resi-
dents (not shown in Table 45), which are 66 percent of total
enplanements in 1981, increase to 84 percent of total enplanements

by 2000. Trips by sel ected non-residents make up the difference and
have a reversed relationship over time from that of residents.
Enplanements during an average week of the peak month are also shown
in Table 45, The peak month is assumed to constitute 15 percent of

annual enplanements.

Also shown in Table 45 are forecasts for air freight tonnage and

air mail tonnage. Both forecasts follow FAA’s Alaska-wide assump-
tions for growth in these demands: 5 percent per annum on air freight
and 3 percent per annum on air mail USDOT (FAA, 1979). As a result
of these assumptions air freight increases almost threefold and air
mail doubles. The historic pattern for air freight at Unalaska-
Dutch Harbor has been erratic, however, with wide fluctuations year
to year. At times air freight tonnage has increased as much as

55 percent from one year to the next and at other times has dropped
27 percent. With rapid growth of the bottomfish industry and
population it woul d seem the erratic character of air freight tonnage
will continue. Airmail on the other hand has a history of very steady

growth which is also expected to continue.
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TABLE 45

UNALASKA~DUTCH HARBOR AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000
ANNUAL ANNUAL ESTIMATED AIRCRAFT OPERATIONS
PASSENGER ENPLANEMENTS Al R FREIGHT AIR MAI L AIR AIR TOTAL PEAK
ANNUAL>  PEAK MONTH®! TONNAGE( 3) TONNAGE( CARRIER (5) TAXI (6) AIRCRAFT DAILY (8)

YEAR AVERAGE WEEK DEMANDS oeManps' 4) OPERATIONS OPERATIONS OPERATIONS OPERATIONS
1981 10,830 374 7% 43 488 542 2,575 15
1982 11,410 394 80 44 514 571 2,713 15
1983 12,000 414 84 46 540 600 2,850 16
1984 12,580 434 88 47 567 629 2,990 17
1985 13,170 454 92 49 593 659 3,130 18
1986 16,310 563 97 50 734 816 3,875 22
1987 19,430 670 102 52 875 972 4,618 26
1988 22,620 780 107 53 1,018 1,131 5,373 30
1989 25,840 891 nz 56 1,163 1,292 6,138 34
1990 29,140 1,005 118 56 1,312 1,457 6,923 38
199 33,370 1,151 124 58 1,502 1,669 7,928 44
1992 37,600 1,297 130 60 J ,692 1,880 8,930 49
1993 41 ,8B0 1,445 136 62 1,885 2,094 9,948 55
1994 46,250 1,595 143 63 2,082 2,313 10,988 61
1995 50,610 1,746 150 65 2,278 2,531 12,023 66
1996 53,400 1,842 158 67 2,403 2,670 12,638 70
1997 56,260 1,941 166 69 2,532 2,813 13,363 74
1998 59,100 2,039 174 71 2,660 2,955 14,038 77
1999 61,950 2,137 183 74 2,788 3,098 14,715 81
2000 64,830 2,237 192 76 2,918 3,242 15,400 85

Notes: (1) Based on 5.6 trips per year for resident civilians, 3.0 trips per year for nonresident fish harvesting employees, 4.4 trips
per year for nonresident fish processing employees, and 5.2 trips per year for nonresident construction employees.

(2) Peak-month is assumed to be 15 percent of annual enplaned passengers. Average week is 23 percent of peak month enplanements. “
(3) Assumes five percent increase per annum based on FAA assumptions for entire State (FAA, 1979).

(4) Assumes three percent increase per annum based on FAA assumptions for entire State (FAA, 1979).
Annual Enplanements x 0.9 x 2
(5) Derived from the relationship:. air carrier operations = 40 where the factor 0.9 assumes 90 percent
of enplanements are on air carrier aircraft; the factor 2 assumes arrivals equal departures; and the factor 40 the adjusted

capacity, of a YS-11A aircraft assumed as standard.
) ) ) ] ) Annual Enplanements x 0.1 x 2
(6) Derived from the relationship: air taxi operations = [} where the factor 0.1 assumes 10 Fercent of
enplanements are on air taxi aircrafts; the factor 2 assumes arrivals equal departures; and the factor 4 is the adjusted
capaclity of a typical air taxi aircraft.

(7) Air carrier operations plus air taxi operations are assumed to constitute 40 percent of total operations. The sum is divided
by 0.4 to obtain total aircraft operations.

(8) Peak daily operations are assumed to be twice annual daily average operations.



The airport operations forecast shown in Table 45 was developed using
the method described earlier. Alr carrier operations are seen to
increase from 488 annual operations in 1981 to 2,918 annual opera-
tions by 2000. Similarly, air taxi operations increase from 542
annual operations to 3,242. Over the same period, total annual
operations grow from 2,575 to 15,400. Peak daily operations expand
from 15 flights daily in 1981 to 85 flights daily in 2000. Runway

capacity appears adequate as discussed in the impacts section.

Cold Bay

The airport facility at Cold Bay is considered to be among the best
in the State. Cold Bay serves and is expected to continue serving

as the major transfer point in the region. No major improvements

to the 1,562 meter (5,126 feet) paved runway are planned. The
forecast of annual and peak month average week passenger enplanements
is shown in Table 46. Annual enplanements increase from 21,490 in
1981 to 105,481 in 2000, while the peak period enplanements increase

from 741 in 1981 to 3,639 in 2000, almost a fivefold increase in both.

Annual air freight and air mail tonnage, also shown on Table 46,
increase almost threefold and twofold respectively. Air freight
expands from 335 tons in 1981 to 847 in 2000, while air mail expands

from 253 tons to 443 in 2000.
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TABLE 46

COLD BAY AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 BASE CASE

1981 -2000
ANNUAL ANNUAL ESTIMATED AIRCRAFT OPERATIONS
SSENGER_ENPLANEMENTS AIR FREIGHT AIR MAIL AIR AIR TOTAL PEAK
ANNUAL“) ~ PEAK MONTH TOWACGE (5 TOWAGE CARRIER (g1  TAXI () AIRCRAFT BAILY (o

YEAR AVERAGE WEEK DEMANDS peatios € 4) OPERATIONS'®’ OPERATIONS OPERATIONS®  OPERATIONS
1981 21,490 741 335 253 2,138 1,075 8,033 44
1982 23,462 809 352 260 2,273 1,173 8,615 47
1983 23,659 816 370 268 2.293 1.183 8.690 48
1 984 24,054 B30 388 276 2.326 1,203 8,823 49
1985 26,419 011 407 284 2.486 1,321 9.518 53
1986 27,011 932 428 293 2,532 1,351 9,708 54
1087 29,968 1,034 449 302 2,730 1,499 10,573 58
1988 33,123 1,143 472 3. 2,940 1,657 11,493 63
1989 37,066 1,279 495 320 3.202 1.853 12,638 70
1990 42,389 1,462 520 330 3,552 2.120 14,180 78
1991 49,290 1,701 546 339 4,003 2,465 16,170 89
1992 52,247 1.803 573 350 4.202 2.613 17.038 94
1993 61,317 2,115 602 360 4,793 3,066 19,648 108
1994 68,612 2.367 632 371 5.270 3,431 21,753 120
1995 70,189 2,422 664 382 5, 380 3.510 22.225 122
1996 79,455 2,741 697 393 5,984 3,973 24,893 137
1997 85,567 2,952 732 405 6,385 4,279 26,660 147
1998 92,074 3.177 768 415 6,812 4.604 28,540 157
1999 99,369 3,428 807 430 7.290 4.969 30,648 168
2000 105,481 3,639 847 443 7,691 5.274 32,413 178

Notes: (1) Based on estimated 1980 enplanements at Cold Bay multiplied by regional growth factors.
(2) Peak month is assumed to be 15 percent of annual enplaned passengers. Average week is 23 percent of peak month epplanements.
(3) Assumes five percent increase per annum based on FAA assumptions for entire State (FAA, 1979).

(4) Assumes three percent increase per annum based on FAA assumptions for entire State (FAA, 1979),
Annual Enplanements x 0.9 X 2 & 750(l+i)

(5) Derived from the relationship: Air Carrier Operations = 0.55 where the factor 0.55 adjusts
passenger enplanements to represent both enplaned and through passengers; the factor 0.9 assumes 90 percent of enplaned and through
passengers are on air carrier aircraft; the factor 2 assumes arrivals equal departures; the factor 51 represents the weighted
average adjusted capacity of aircraft using Cold 8ay; the factor 750 represents assumed international air carrier operations in
1980; and the factor (1+i)" represents a _compounding characteristic where 1 is assumed as one percent and n is the number of years
from 1980.

Annual Enplanements X 0.1 x 2
(6) Derived from the relationship: Air Taxi Operations” 4 where the factor 0.1 assumes 10 percent of
enplanements are on air taxi aircraft; the factor 2 assumes arrivals equal departures; and the factor 4 is the adjusted capacity
of a typical air taxi aircraft.

(7) Air carrier operations plus air taxi operations are assumed to constitute 40 percent of total operations. The sum is divided by
0.4 to obtain total aircraft operations.

(8) Peak daily operations are assumed to be twice annual daily average operations.

Source: ERE Systems, Ltd.



Due to regional growth, aircraft operations increase equally
significantly. Air carrier operations, as seen on Table 46, grow
from 2,138 in 1981 to 7,691 in 2000. Air taxi operations grow from
1,075 to 5,274 over the same period. Total aircraft operations
increase from 8,033 in 1981 to 32,413 in 2000. Peak daily operations,
occurring during the summer months, increase from 44 operations in

1981 to 178 operations in 2000,

St. Paul

In St. Paul, 1ittle change is expected to occur before the assumed
bottomfish plant is built in 1989. Annual enplanements actually
decline slightly in response to a declining population as shown in
Table 47. This “forecast does not recognize a possible increase in
tourism to St. Paul, which might serve to keep enplanements steady
or growing. Once the plant is put into operation in 1990, air
travel demands increase sharply. Over the forecast period annual
enplanements increase almost threefold from 2,424 in 1981 to 6,227
in 2000. A similar increase takes place with peak month average

week enplanements.

Air freight and air mail tonnage follow almost similar change
patterns. Over the period 1981 to 1989 it was assumed such tonnage
demand would grow only one percent per year. After 1989, demand

returns to five percent and three percent, respectively. As a
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TABLE 47

ST. PAUL AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 BASE CASE

1981-2000
ANNUAL ANNUAL ESTIMATED AIRCRAFT OPERATIONS

PASSENGER ENPLANEVENTS AR FREIGHT AIR NAIL AIR AIR TOTAL PEAK

ANNUAL”  PEAK MONTH (2) TONNAGE(s) TONNAGE CARRIER (5) TAXI (6) AIRCRAFT (7 DAILY (8)
YEAR AVERAGE WEEK DEMANDS DEMANDS® OPERATIONS OPERATIONS OPERATIONS OPERATIONS
1981 2,424 84 18 16 151 122 546 3
1982 2,424 84 18 16 151 122 546 3
1983 2,424 84 18 17 151 122 546 3
1984 2,424 84 18 17 151 122 546 3
1985 2,424 84 19 17 151 122 546 3
1986 2,415 83 19 17 150 121 542 3
1987 2,415 83 19 17 150 121 542 3
1988 2,415 83 19 17 150 121 542 3
1989 2,415 83 19 18 150 121 542 3
1990 6,211 214 20 18 386 31 1,394 8
1991 6,212 214 21 19 386 311 1,394 8
1992 6,212 214 22 19 386 311 1,394 8
1993 6,215 214 23 20 386 311 1,394 8
1994 6,217 215 25 20 386 311 1,394 8
1995 6,218 215 26 21 386 311 1,394 8
1996 6,219 215 27 22 386 311 1,394 8
1997 6,222 215 29 22 387 311 1,396 8
1998 6,223 215 30 23 387 312 1,398 8
1999 6,225 215 31 24 387 312 1,398 8
2000 6,227 215 33 24 387 312 1,398 8
Notes: (1) Based on 5.6 trips per year for resident civilians, 3.0 trips per year for nonresident fish harvesting employees, 4.4 trips per

Source:

)
®)
O
®)

®

™

®)

year for nonresident fish processing employees, and 5.2 trips per year for nonresident construction employees.
Peak month is assumed to be 15 percent of annual enplaned passengers. Average week is 23 percent of peak month enplanements.
Assumes one percent per year growth between 1981 and 1990, five percent growth after 1990.

Assumes one percent per year growth between 1981 and 1990, three percent gqrowth after 1990.

Annual ene X0.9X2
Derived from the relationship: air carrier operations = 29 where: the factor 0.9 assumes 90 percept

of enplanements are on air carrier aircraft; the factor 2 assumes arrivals equal departures; and the factor 29 represents the
seats available to boarding passengers on flights from Cold Bay to Anchorage with an intermediate stop at St. Paul.

Annual Enplanements x 0.1 x 2
Derived from the relationship: air taxi operations = 4 where: the factor 0.1 assumes 10 percent
of enplanements are on air taxi aircraft; the factor 2 assumes arrivals equal departures; and the factor 4 is the adjusted
capacity of a typical air taxi aircraft.

Air carrier operations plus air taxi operations are assumed to constitute 50 percent of total operations. The sumis divided
by 0.5 to obtain total aircraft operations.

Peak daily operations are assumed to be twice annual daily average operations.
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result of early slow growth, air freight increases less than twofold
during the forecast period fromn 18 tons to 33 tons, and air mail in-

creases only 50 percent from 16 tons to 24 tons.

Annual aircraft operations are similarly affected. Air carrier
operations change from 151 in 1981 to 387 in 2000, while air taxi
operations grow from 122 to 312 during the same period. Total annual
operations increase from 546 in 1981 to 1,398 in 2000 with peak daily

operations growing from 3 to 8 at the same time.

Anchorage International Airport

Since the Aleutian-Pribilof region air transportation system is
principally oriented to Anchorage, the Anchorage International
Airport is likely to receive some indirect secondary effects of
growth in the Aleutians. Of particular interest is whether or not
anticipated growth in the Aleutian-Pribilof region creates a
significant change in the forecast demands for Anchorage Interna-
tional Airport. For purposes of this analysis, it was assumed the
Anchorage forecast is based on the premise that growth in the State
is evenly distributed both in the base year and horizon year of the
forecast, and that only the magnitude of activities increase year
to year, From this premise two points in time can be compared to
determine if the Aleutian-Pribilof region is taking a greater or

lessor share of the future forecast. The years selected were 1979,
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when Anchorage had about 1.1 million enplaned passengers, and 1996,
when Anchorage Airport is forecast to have 3.6 million enplaned
passengers. Using the earlier assumption that 70 percent of
Aleutian-Pribilof. residents and 10 percent of the nonresidents

have an Anchorage destination (and origin), it was determined that
in 1979, the Aleutian region probably accounted for about 11,000
or one percent of Anchorage enplanements that year. Using the
figures in Table 46 for 1996, about 41,500 enplanements in the
Aleutian-Pribilof region had a destination/origin in Anchorage.

This is about 1.15 percent of the Anchorage 1996 forecast.

While this approach is simplistic, a more rigorous analysis is
unjustified given the nature of the assumptions about travel to
Anchorage. It impossible, for example, to assume that the resident
based Aleutian region trips might be oriented more to Seattle than
Anchorage because many of the new residents may come from the north-
western states. Regardless, the results seem to indicate that the
Anchorage Airport forecast has sufficient flexibility to account Tor

anticipated growth in the Aleutian-Pribilof region.
AIR TRANSPORTATION IMPACTS AND ISSUES
The forecast intensity of bottomfish development can have both

positive and negative effects on the existing air transportation

sys tern. In part, the nature of these effects depends upon location
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decisions yet to be made by the bottomfish industry, and in part on
state government’s response to existing air transportation problems.
This section of the base case discusses these positive and negative

effects and their potential influence on existing problems and-issues.

As discussed in Chapter 111, air transportation service in the
Aleutian-Pribilof region suffers from many problems. The existing
service levels, while considered adequate by the military and faster
developing fishing communities, is considered inadequate by the small
fishing communities and smaller villages. The inadequate service is
caused by many factors, the mere important of which are: 1) poor
weather conditions, which cause delays, diversion of flights to

other alternative communities, or cancellation and rescheduling of
passengers and freight; 2) lack of sufficient air travel demand to
make it economical to provide the service; 3) inadequate and poorly
maintained airport facilities that limit the aircraft capacity and
the type of aircraft that can use the facilities; and 4) high air
fares that discourage use of the available system. Generally, little
can be done about the weather, although airport facilities equipped
with appropriate instrument flight controls could eliminate many of
the cancellations and diversions of flights. The FAA, who is
responsible for air navigation and safety, lacks full navigational
coverage in the Aleutians (and other places in Alaska), but is faced
with the fact that improved navigation cannot overcome the limitations

of the ground facilities.
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The combination of Tow air travel demand and high air fares is not
necessarily coincidental, but both factors are affected by lack of
subsidies. Air travel demands at the military bases and in the
large fishing communities are subsidized because the military and
the fish companies provide transportation for employees traveling for
busi ness reasons. Since both have a high transient population
traveling for business reasons, travel demands are maintained
artificially high. In the small fishing communities where seasonal
populations are not as big and subsidized travel demands are few,
and in both these communities and the smaller villages where the
permanent populations are very small, there is no subsidy at all.
Several communities receive no scheduled air service and must rely
on the much more expensive air charters for transportation. Reeve
Aleutian Airways (RAA) is the only air carrier serving the Aleutians
and is still the only air carrier in Alaska that is not subsidized.
It receives no subsidy by choice because it wants neither the
“hassle” nor the conditions and terms associated with a subsidy.
Consequently, in all communities RAA charges presumably the full
cost of providing the service plus a reasonable profit. Rates are
high in every community except that that normal effects on demand

are offset by the military and fish companies in certain communities.

The air fares are also affected by other characteristics of the

regional air system, principally through increased operating costs.

Not only are operating costs influenced by inflation, but also by the
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physical condition of the runways and various lengths of runway.
Inflation has affected the cost of fuel and spare parts, as well as
salary demands. If the physical condition of the runway is deter-
iorated by potholes, standing water, or considerable unevenness,
stresses on parts and frames are increased together with maintenance
downtime and frequency of spare parts usage. The length of a runway
also affects operating costs if it reduces the capacity of an air-
craft and affects revenue tonnage. The type of aircraft used also
influences operating costs. In 1978, the YS-11 twin turbo cost
$560.00 per operating block hour, and the L-188 four turbo Electra
cost $1,033 per operating block hour. Based on a comparison of
eleven aircraft types, it was found that in 1978 it was 20 percent
more costly on a block hour basis and 45 percent more costly on
aircraft mile basis to operate an aircraft in Alaska than iIn the
lower 48 (Louis Berger & Assoc., 1979a). The combination of weather

delays and facility limitations certainly increases these costs.

Changing the aircraft equipment in and of itself does not provide a
soTution. Smaller aircarft with lower costs would have to make more
trips, but it is difficult to get increased utilization when landing
facilities cannot be used around-the-clock. Larger and more efficient
aircraft, such as the Boeing turbo jet 737-200, which have operating block
hour costs of $1,260 and 115 seats could not use the landing

facilities at any of the region’s airports except Cold Bay without having
a tremendous loss of capacity, if in fact there is sufficient runway

length even under minimal conditions.

-222-



The Alaska Department of Transportation and Public Facilities

(DOT/PF) has responsibility for maintenance and construction of
airport facilities. Many of the runways and terminals were inherited
from the military following World War Il. Runways in some commun-
ities were made of landing mats that have rusted away and fallen

into disuse. Due to the remoteness of the area and age of some
facilities, major maintenance efforts are difficult to performad

are costly. Because maintenance is expensive, standards for new
construction are set higher than normal, thus increasing the initial

costs , This in turn means that fewer new projects can be constructed.

Given this broad set of regional air transportation problems and
issues, what impacts will the bottomfish industry have on the
Aleutian-Pribilof region transportation system? Generally, the
advent of the bottomfish industry, because of its intensity and
concentration, offers new opportunities to provide the economic
incentives that lead to improved air service. However, much depends
on the locations selected for such activities. Even though the
industry is likely to increase residency in communities it touches,
initially it will rely on a transient work force. Consequently,
aviation services will be an important factor in determining
adequate locations, as will proximity to the fishing grounds. In
the absence of other criteria, the need for adequate air transpor-
tation would appear to lead the industry to those communities

already bustling with fisheries” activities. The arrival of the
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bottomfish industry in these communities can be expected to drama-
tically increase the demand for air travel because of the large
number of workers at each plant. The aviation system may respond “
in several ways.  If additional capacity was already available in
the air fleet in the form of extra planes, they would likely be
pressed into service. For example, aircraft currently doing charter
work might be refitted, if necessary, for use on scheduled routes.
IT additional capacity in the existing fleet is insufficient or does
not exist the airlines might Tease additional aircraft or, at worst,
reduce transportation services at communities with | ess demand in
order to get added capacity to the newly affected communities. The
latter action would reduce the level of service to one or more
communities and increase the disparity among different levels of

services that exist today.

Yet another alternative of the airlines is to increase the utiliza-
tion of each aircraft by flying more each day. Since most airports
in the region are limited to visual flight rules (VFR) this restricts
the extra utilization to daylight hours. When weather is accounted
for, considerable delays would occur because the aircraft could not
make enough trips in a day. The next day, freight woul d be set

asi de and passengers would fly. Eventually, the freight situation
would rival that experienced by air taxi operators in other parts

of western Alaska -- Christmas presents would be delivered in May.
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Overall, the level of service in the region will not improve much.
Communities without a runway will still be without services or will
still be served via amphibian aircraft. Communities where demands
are too small to economically justify services will continue to
rely on chartered aircraft. Communities that today are receiving
adequate air service may or may not enjoy continuation of this
service depending upon actions of the bottomfish industry and the
air carriers. For those communities impacted by the bottomfish
industry the frequency of service is likely to increase. For all
communities, the delays caused by weather will likely continue in
the absence of improved navigation equipment and facilities. Al S0

for all communities the costs will go up,

Unalaska-Dutch Harbor

Many of the current aviation problems at Unalaska-Dutch Harbor reflect
the region’s facilities problems. The runway is 1,311 meters (4,300
feet) long, made of gravel , and is obstructed on the north side by a
large bluff. The navigational aids located on the airport allow only
VFR operations. Contrary to many communities in the region the
frequency of air service is good with 6 to 8 trips per week. No
service is provided on Sundays. The theoretical runway capacity

under VFR conditions for a single runway is somewhere between 45 and

60 operations per hour (Horonjeff, 1975). Based on a seven-hour
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winter day in good weather, and using the low end of the theoretical
capacity range, the runway at Unalaska could handle 315

operations per day or about 98,550 operations per year. However,
the airport lacks a taxiway so this estimate should be halved since

arriving aircraft may need the runway to taxi to the terminal.

Both FAA and Alaska DOT/PF have considered improvements at Unalaska-
Dutch Harbor. The FAA, in addition to removal of the obstruction,
has suggested installment of:

¢ New terminal building

e Medium intensity runway lights {MIRL)

e Apron Lights

o Visual Approach Slope Indicator (VASI)

Runway End ldentification Lights ( REIL)

e Wind Altimeter Voice Equipment {WAVE)
¢ Crash, Fire, Rescue (CFR) vehicles and building
e Lighted Wind Cone (LWC)
® Power Supply
A11 of these improvements aid navigation or safety. None of these

improvements have been funded. (USDQT-FAA, 1979).

The advent of bottomfish development at Unalaska-Dutch Harbor is
expected to increase air travel demands and aircraft operations
generally as shown in Table 45. The volume of passengers is

expected to exceed the capacity of existing terminal facilities
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creating a significant delay if no improvements are made. Annual
aircraft arrivals and departures in 2000, which are expected to be
about 15,400 operations, use about 31 percent of the theoretical
capacity of 49,300 operations. The 85 peak daily operations use
about 54 percent of summer time daylight capacity (based on 14 hours

of daylight).

The proposed runway extension is not expected to alter the theoreti-
cal capacity of the runway. However, the runway extension could
significantly alter the route structure and competitive aspect of

air carrier operations to Unalaska-Dutch Harbor and cCold Bay. Reeve
Airways presently enjoys a monopoly position in part because compe-
titors operate all-jet fleets. Under present conditions competitors
could serve Cold Bay because it has an adequate runway, but passengers
would have to transfer to Reeve if they were going to any community
other than Cold Bay. |f the Unalaska-Dutch Harbor runway were extended
to accommodate jets, competitors could fly directly to the main
Aleutian community from Anchorage and seattle. A 6,500 foot runway
would allow direct return service to Anchorage and probably would
allow direct return service to Seattle, depending on the gross take-
off weight of the aircraftt. Such direct service to and from

Anchorage is not a significant event since RAA does this routinely
with YS-11A aircraft, but the present runway is too short to allow
direct trips to Seattle. The advent of jet traffic, however, would

provide a different time dimension to Aleutian travel. In addition,
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competing jets could, if the new runway length allowed, carry more
passengers more efficiently and could affect air travel rates on
routes between Unalaska-Dutch Harbor and Anchorage or Seattle and

between Cold Bay and Anchorage or Seattle.

Unfortunately, weather delays may still hamper operations at the
airport because the navigation improvements do not provide for an
instrument landing system (ILS). Such delays could be quite
expensive for a Boeing 737, which needs to keep flying to pay for
itself. Waiting for three or more days to land at Unalaska may make

jet travel only a dream.

Cold Bay

Cold Bay is not directly affected by bottomfish development except that
the airport becomes a transfer point for passengers coming from or
headed toward Anchorage and Seattle. The airport has two runways,

one 3,174 meters (10,415 feet) and one 1,562 meters (5,126 feet),

both of which are asphalt paved. Available navigational aids permit
all weather operations. Frequency of service is very good because

of its role as a transfer point. The theoretical capacity of the
airport is estimated at 55 operations per hour because the runways

are divergent and intersecting {Horonjeff, 1975). Based on 24 hour
operations, the airport can handle 1,320 operations per day or

481,800 operations per year.



No major improvements are planned for the airport. FAA has recom-
mended and funded a direction finder and has also recommended but
not funded the following:

¢ omnidirectional approach lighting system (ODALS)

+ installation of frangible light towers

¢ purchase of a crash, fire, rescue vehicle

¢ construction of a new terminal

Neither the enplanements forecast nor operations forecast appears to

pose a problem, based on the above discussed capabilities. If the

runway at Unalaska-Dutch Harbor is extended to accommodate jet

flights, the estimates of enplanements and operations might be adjusted downward.
Depending on actual demand at Unalaska-Dutch Harbor and the competi-

tive situation on routes to and from there, service to Cold Bay could

drop considerably. Because of Cold Bay’s connections to other

regional points, this decrease could seriously affect the level of service to
many eastern Aleutian communities, unless these connections moved

to Unalaska-Dutch Harbor, or the Unalaska routes continued to include

Cold Bay as an intermediate stop.

St. Paul

The community of St. Paul is affected by bottomfish development only during

the last half of the forecast period. The airport at St. Paul con-

sists of a single gravel surfaced runway 1,547 meters (5,075 feet)
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long. Available navigational aids permit only VFR operations, Current.
frequency of service is three times a week, but only to Anchorage.
The theoretical capacity of the runway is similar to Unalaska-Dutch

Harbor: 49,300 annual operations and 158 daily operations.

The FAA has recommended paving of the runway and construction of a
stub taxiway and parking apron. FAA has funded distance measuring
equipment (DME), a remote center air-ground communications facility,
and medium intensity approach lights. They have also recommended

construction of a new terminal.

Based on future enplanements and operations data in Table 47, the
airport appears to have sufficient runway capacity to meet forecast
demands. When bottomfishing arrives in 1990, some restructuring of
the route might take place to increase the capacity of arriving and
departing aircraft. Since the current flight goes from Cold Bay
through St. Paul to Anchorage it was assumed that some Anchorage
bound passengers would be on the plane, thereby reducing the aircraft
capacity to St. Paul arriving and departing passengers. Use of an
additional aircraft to fly the Cold Bay-St. Paul and return route
would reduce the number of Seattle bound St. Paul boarding passengers
being routed through Anchorage, particularly after the bottomfishing

plant is operational.
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v.  EXPLORATION-ONLY SCENARIO IMPACTS

As explained earlier in this report, the analysis of 0CS impacts will
deal with two 0CS situations respectively labeled the “Exploration-Only
case” and the "Mean case.” This chapter presents a forecast and
analysis of the exploration-only case, which by definition is based on
the assumption that no commercially recoverable oil or gas resources
are discovered during exploration activities. The OCS events used in
this analysis follow a specific “exploration-only scenario” developed
by BLM for the St. George Basin studies. The exploration-only case is
constructed by combining the incremental economic and population changes
triggered by the OCS scenario with the base case forecast presented in
Chapter 1IV. The analysis of the scenario seeks to determine the bene-
ficial and adverse effects of the incremental changes on marine and air
transportation facilities and services. The analysis is performed by
directly comparing the combined forecast of the exploration-only case

with that of the base case.

Expected OCS Events

The scenario of exploration-only OCS events follows a five-year explora-
tion program commencing in 1983, the first year after the sale. As
shown in Table 48, which summarizes the exploration-only development
schedule, exploration activity reaches a peak by 1985 and terminates in
1987 after discouraging results. A total of 21 wells are expected to be
drilled to an average depth of 4,054 meters (13,300 feet) by two rigs

operating in each of the five years. The type of rigs used during explo-
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TABLE 48.

DEVELOPMENT SCHEDULE
ST. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE

1981-1988
YEAR EXPLORATION EXPLORATION TRANSPORTATION EQUIPMENT
AFTER AND AND ON SHORE SUPPLY/
LEASE DEL INEATION DEL INEATION FACILITY ANCHOR
YEAR SALE RIGS(I) WELLS(2) CONSTRUCTION BOATS(3) HELICOPTERS(4)
1981
1982 0
1983 1 2 3 Note 5 4 3
1984 2 2 5 4 3
1985 3 2 6 4 3
1986 4 2 5 4 3
1987 5 2 2 4 3
1988 6
Notes: (1) Large size semisubmersibles or possibly drillships.
(2) Wells are expected to drill to 4,054 meters (13,300 feet).
(3) All boats are assigned to marine service base assumed located
at Unalaska-Dutch Harbor.
(4) Two helicopters are assigned to Cold Bay; one helicopters
assigned to Unalaska-Dutch Harbor.
(5) Construction of temporary service base.
Source: USDOI-BLM, Alaska OCS Office, 1980.



ration will likely be the larger sized semisubmersibles, or possibly

drill ships.

It is anticipated that exploration support will come from temporary
support bases at Unalaska-Dutch Harbor and Cold Bay. Marine transpor-
tation support is assumed to be based at Unalaska-Dutch Harbor because
it offers the best port facilities and marine transportation services

in the region, an adequate fresh water supply, and other

community infrastructural elements. Aviation support is divided between
Unalaska-Dutch- arbor and Cold Bay. Because of its superior airport
facilities and existing air route linkages to Anchorage and Seattle,
Cold Bay is a more economical and more efficient transfer point for off-
shore personnel and light supplies needed at offshore locations. Two of
three helicopters needed for exploration are assigned to Cold Bay. The
remaining helicopter is assigned to provide direct support to the marine

service base at Unalaska-Dutch Harbor.

Two supply/anchor boats are assigned to each drilling vessel. These

boats ferry supplies from the Unalaska-Dutch Harbor service base to the
vessel . These supplies include drilling materials such as mud, cement,
casing and other items, which are shipped to the support base via contract
marine carrier and stored until needed. Fuel and fresh water required

by the rigs are expected to be purchased from local suppliers in Unalaska-
Dutch Harbor (most likely fuel from Standard Oil, water from the City).
Consumable items such as hand tools, food, etc., may reach the rigs by

sea or air. Nonperishable products and normal replacement items are
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assumed to be shipped by marine general cargo carrier to Unalaska,
stored at the temporary support base until needed, and trans-

shipped to the rig via supply boat. , Perishable products and emergency
replacement items are assumed to be shipped air freight to Cold Bay

and moved to the rig via helicopter.

Economic Factors Affecting Growth

The principal changes in economic activity between the base case and
this OCS case are the OCS events occurring after the proposed 1982 lease
sale. These 0CS events further enhance employment opportunities in the
Aleutian-Pribilof region. However, due to the short-term nature of
these activities and no construction of any major new industrial

support facilities, these opportunities are temporary. Labor to fill
these various jobs will come from the affected communities, other com-
munities in the region, other parts of the state, and from outside the
state. The best opportunities for local or regional employment are
associated with construction and operation of the marine service base
and with some of the supply boat activities. The increased specializa-
tion of many offshore jobs and some in the marine and air transportation
sectors limits those jobs to qualified people. Based on residency
assumptions made by the Institute of Social and Economic Research {ISER,
1981), employment and population in the Aleutian-Pribilof region are
expected to change as shown in Table 49. Both employment and population
rise during the five-year exploration program but subsequently decline to levels
associated with the base case. At the peak of exploration activities in

1985, additional regional employment totals 361 persons, a four percent
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TABLE 49.

ALEUTIAN-PRIBILOF REGION EMPLOYMENT AND POPULATION FORECAST

ST. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE
1981-2000

EMPLOYMENT

POPULATION

EXPLORATION

EXPLORATION

ONLY ADDED POPULATION ONLY

YEAR ADDED EMPLOYMENT CASE BASE AODITIONAL CASE

AFTER BASE CASE  ADDITIONAL ADDITIONAL TOTA SCENARIO CASE RESIDENTIAL TOTAL SCENARIO REGIONAL

LEASE REGIONAL RESIDENT ENCLAVE (2) ADDITIONAL TOTAL REGIONAL CIVILIAN ENCLAVE  ADDITIONAL TOTAL GROWTH
YEAR  SALE EMPLOYMENT EMPLOYMENT > EMPLOYMENT EMPLOYMENT  EMPLOYMENT  POPULATION POPULATION POPULATION POPULATION  POPULATION FACTORS
1981 6,523 6,523 10,595 10,595 1.09
1982 0 7,383 7,383 11,565 11,565 1.19
1983 1 7,478 10 188 198 7,676 11,659 15 188 203 11,862 1.22
1984 2 7,602 16 292 308 7,910 11,888 25 292 317 12,205 1.26
1985 3 8,485 19 342 361 8,846 13,077 30 342 372 13,449 1.38
1986 4 8,718 17 292 309 9,027 13,373 27 292 319 13,692 1.41
1987 5 9,680 7 117 124 9,804 14,774 11 117 128 14,902 1.53
1988 6 10,801 10,801 16,3709 16,379 1.68
1989 7 12,090 12,090 18,279 18,279 1.88
1990 8 13,727 13,727 20,875 20,875 2.15
1991 9 16,076 16,076 24,370 24,370 2.50
1992 10 17,020 17,020 25,780 25,780 2.65
1993 11 19,621 19,621 30,257 30,257 3.11
1994 12 21,932 21,932 33,876 33,876 3.48
1995 13 22,539 22,539 34,643 34,643 3.56
1996 14 24,748 24,718 39,206 39,206 4.03
1997 15 26,712 26,712 42,219 42,219 4.34
1998 16 28,374 28,374 45,456 45,456 4.67
1999 17 30,322 30,322 49,001 49,001 5.04
2000 18 31,926 31,926 52,040 52,040 5.35
Notes: (1) Includes resident construction and mining employment due to OCS activities.

(2) Includes all nonresident employment due to OCS activities.
Source: University of Alaska, ISER, 1981.



increase over the base case for the same year; additional regional
population that same year totals 372 persons, a three percent increase

over the base case.

Only Unal aska-Dutch Harbor and Cold Bay are directly affected by the OCS
activities described earlier. Principal new employment opportunities

at Unalaska-Dutch Harbor are attributed to the supply base, supply boats,
and part of the helicopter support group. It is assumed that all em-
ployment on the supply boats will be filled by new or short-term resi-
dents (USDOI-BLM, Alaska ocs Office 1980; ACI, 1980). The remaining
positions will be filled by transient personnel living in company-pro-
vided housing (enclave). These employment figures and resulting popu-
Tation changes are shown in Table 50. At the peak of exploration
1985, 132 additional employees are working in Unalaska-Dutch Harbor. Of
this number, 120 are engaged in OCS activities, and 12 are employed in
secondary support sectors of the local economy, The associated population
changes, also shown in Table 50, reflect an increase of seven percent
over the base case during the peak year. However, the 0CS-related in-
crease in population between 1984 and 1985 accounts for 56 percent of the

increase in population between those two years.

Principal new employment opportunities at Cold Bay are attributed to the
other part of the helicopter support group. As shown in Table 51, in
2985, when activities peak, 20 additional people will be employed in
helicopter services in Cold Bay. Four of these are expected to take up

residence in Cold Bay, the remaining 16 are assumed to be transients
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TABLE 50

UNALASKA-DUTCH HARBOR EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE

1981-2000
EMPLOYMENT POPULATION
YEAR  BASE CASE ADDED EMPLOYMENT EXPLORATION BASE CASE ADDED POPULATION EXPLORATION
AFTER TOTAL RESIDENT NONRESIDENT _ TOTAL CASE TOTAL TOTAL RESIDENT Ocs CASE TOTAL COMMUNITY
CALLNDAR  LEASE COMMUNITY DIRECT INDIRECT ENCLAVE ADOED  COMMUNITY COMMUNITY CIVILIAN ENCLAVE COMMUNITY GROWTH
__YEAR  SALE _ EMPLOYMENT _ EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPIOQYMENT EMPLOYMENT _ POPULATION POPULATION PQPULAT ION POPULAT 10N FACTORS
1981 1,812 1,812 2,307 2,307 1.07
1982 0 2,024 2,924- 2,466 2,466 1.15
1983 1 2,237 44 9 32 85 2,322 2,626 106 32 2,764 1.29
1984 2 2,449 53 11 54 118 2,567- 2,788 128 54 2,967 1.38
1985 3 2,661 58 12 62 132 2,793 2,945 140 62 3,147 1.46
1986 4 3,085 53 1 54 118 3,203 3,612 128 54 3,794 1.76
1981 5 3; 509 35 7 10 52 3,562 4,279 84 10 4,373 2.03
1988 6 3,932 3,932 4,946 4,946 2.30
1989 7 4,356 4,356 5,613 5,613 2.61
1990 8 4,780 4,780 6,280 6,280 2.93
1991 9 5,309 5,309 7,141 7,141 3.33
1992 10 5,838 5,838 8,002 8,002 3.73
1993 1 6,367 6,367 8,864 8,864 4.13
1994 12 6,896 6,896 9,725 9,725 4.53
1995 13 7,425 7,425 10,586 10,586 4.93
1996 14 7,733 7,733 11,113 11,113 5.18
1997 15 8,042 8,042 11,640 11,640 5.42
1998 16 8,350 8,350 12,167 12,167 5.67
1999 17 8,659 8,659 12,694 12,694 5.91
2000 18 8,967 B,967 13,221 13,221 6.16

Source: ACI, 1981
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TABLE 51.

COLD BAY EMPLOYMENT AND POPULATION FORECAST *
ST. GEORGE BASIN S?IQ_E 70 0E())(F’LORATION—ONLY CASE

EMPLOYMENT POPULATION
YEAR BASE CASE ADDED _EMPLOYMENT EXPLORATION BASE CASE ADDED POPULATION EXPLORATION
AFTER TOTAL RESI DENT NONREST OENT TOTAL CASE TOTAL TOTAL REST DENT Ocs CASE TOTAL COMMUNITY
CALENDAR  LEASE COMMUNTTY DIRECT INDTRECT ENCLAVE ADDED COMMUNITY COMMUNITY CIVILIAN ENCLAVE COMMUNITY GROUTH
YEAR __ SALE EMPI OYMENT ___EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT POPULATION POPULAT ION POPULATION POPULATION  FACTORS
1981 208 20B 261 261 1.07
1982 0 217 217 279 279 1.15
1983 1 226 2 9 1 237 296 2 9 307 1.26
1984 2 235 3 14 17 252 314 3 14 331 1.36
1985 3 244 4 16 20 264 332 4 16 352 1.45
1986 4 256 3 14 17 273 350 3 14 367 1.51
1987 5 269 1 . 4 5 274 368 1 4 373 1.53
1988 6 281 281 386 386 1.59
1989 7 294 294 404 404 1.66
1990 8 306 306 422 422 1.72
1991 9 321 321 444 444 1.83
1992 10 336 336 466 466 1.92
1993 1 352 352 487 487 2.00
1994 12 367 367 509 509 2.09
1995 13 382 382 531 531 2.19
1996 14 398 398 554 554 2.28
1997 15 414 414 577 577 2.37
1998 16 429 429 600 600 2.47
1999 17 445 445 623 623 2.56
2000 18 461 461 646 646 2.66

Source: ERE Systems Ltd.



living in an enclave environment provided by their employer. No indirect
employment is expected since the, number of resident OCS employees is not
a large enough group to change service sector employment. During the
peak year, 1985, the associated population changes only five percent

from the base case forecast. Not shown in Table 51 are the offshore
workers living on the rig. These personnel are expected to rotate
between their homes and the rig about every two weeks. Average monthly

employment on the rigs is expected to vary as follows:

Average
Year Monthly Employment
1983 101
1984 168
1985 202
1986 168
1987 67

Source: USDOI-BLM, Alaska OCS Office, 1980

Water Mode

FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

Additional demands on the marine transportation system are expected to
be made at Unalaska-Dutch Harbor and Cold Bay and in the sea lanes be-
tween the offshore rigs and the service base. The more significant
changes will take place at Unalaska-Dutch Harbor due to addition of the
service base and accompanying supply-anchor boats, which can be expected

to contribute to crowded conditions in the harbor during certain periods
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of the crab fishing seasen. It is unlikely that the 071 industry will
want a guaranteed 24-hour supply boat berth at an existing dock and

the ability to construct the service base nearby. Failing these
conditions, they are likely to build their own dock and service base

or to attempt to refurbish an old dilapidated military dock, if that is

possible.

The additional tonnage demands at Unalaska-Dutch Harbor due to proposed
OCS activities are summarized in Table 52. The demands for OCS drilling
materials were developed by multiplying the number of wells by the
various material requirements for a single well as presented in the
notes of Table 52. The forecast of 0CS consumables demand is based on

a consumption level of 300 pounds (0.15 ST) per month for every nonlocal
onsite employee. The onsite-offshore employees on the rigs are also
included in the consumables forecast. All of the 0CS dry freight and
OCS consumables are assumed to be delivered directly to the supply base
by contract barge from Seattle or other west coast port. Fuel and drill
water are assumed to be purchased locally. Because some OCS employees
become short-term local residents, the normal demands of the local
population for petroleum and dry cargo products are expected to increase
as shown in Table 52. Generally, the demands shown represent a propor-
tional increase over the base case, except that petroleum demands were
adjusted downward by 50 percent before proportioning to account for the
industrial influence on petroleum consumption. When the additional in-
bound tonnage forecasts in Table 52 are compared to those for the base

case for Unalaska-Dutch Harbor, inbound tonnage is found to have
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TABLE 52.

OCS MARINE TRANSPORTATION DEMANDS AT UNALASKA-DUTCH HARBOR
sT. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE

1981-2000

YEAR BRILLING MATERIAL DEMANDS (D) ocs consuasLes pemann(®) ADDITIONAL LOCAL ADDITIONAL

AFTER DRILL DRY TOTAL (2) DRILL(3) NONLOCAL ANNUAL POPULATION DEMANDS'S) I NBOQUND TONNAGE DEMANDS INBOUND TONNAGE DENANDS

LEASE PIPE BULK DRY FUEL HWATER ocs CONSUMABLES PETROLEUM DRY CARGO PETROLEUM ORY CARGO TOTAL BASE REVISED
Y_EAR SALE FREIGHT POPULATION DEMAND PRODUCTS PRODUCTS PRODUCTS PRODUCTS CASE TOTAL

{ 1981

1982 257,000
1983 1 1,212 3,102 3,789 2,472 14,406 177 319 3,045 620 5,517 5,253 10,770 275,600 286,300
1984 2 2,020 5,170 6,315 4,120 24,010 275 495 4,035 823 8,155 8,508 16,663 294,800 311,500
1985 3 2,424 6,204 7,578 4,944 28,812 322 580 4,465 912 9,409 10,120 19,529 302,900 322,500
1986 4 2,020 5,170 6,315 4,120 24,010 275 495 4,020 821 8,140 8,506 16, 646 338, 200 354, 900
1987 5 808 2,068 2,526 1,648 9, 604 12 202 2,077 424 3,725 3, 5m 7,221 %%, 288 381, 200
1988 6 )

Notes: (1} Drilling Material Demands based on following tonnage requirements per wel 1:

Exploration
) well
(13,300 ft})
Tubular Goods 404
Drill ing Mud (Dry) 776
Cement 249
Fuel 824
Fresh Water 4,802
Mist. Consumables 9
Total 7,064 Tons

(2) Fuel demands include supply boat consumption.
(3) Drill ing water is obtained in Unalaska-Dutch Harbor.

(4) Consumables demand based on consumption level of 300 pounds (0. 15st ) per onsi te-nenlocal employee per month.
This includes offshore personnel as wel 1, but not persons located onshore at Cold Bay.

(5) Based on a proportion increase over base case demands. Petrol eum products for the fishing industry (assumed to be 50
percent) were removed before proportional { ncrease was calculated.

Source: ERE Systems, Ltd.



increased four percent. over the base case in 1983; siX percent over the
base case in 1985, the peak year; then declined to only two percent of
the base case in 1987. When OCS activities begin in 1983, the 10,770 ST
of demand attributed to 0CS events represent 36 percent of the expected
increase in inbound tonnage from 1982 to 1983; in 1984, 0CS events
represent 23 percent of the increase in inbound tonnage from 1983 to

1984; and in 1985, 25 percent of the increase from 1984 to 1985.

Based on these additional 0CS demands at Unalaska-Dutch Harbor, trans-
portation requirements will change little as shown in Table 53. The

dry freight and consumables demand attributed to OCS activities would

be moved via contract barge, assumed to have a capacity of 6,000 ST.

At the peak of activities in 1985, only two barges are required. The
increase in demands attributed to local population changes creates a
requirement for about 11 additional general cargo arrivals (based on a

90 ST average size cargo). The combined petroleum demands of OCS
activities and local population may require one additional tanker

arrival . In 1985, these additional 13 trips constitute only a 1.6 percent
increase in commercial shipping. 0f greater significance to harbor
operations are the supply boat trips, which are assumed to number 13 trips
per boat per month. Based on this level of activity, the four supply
boats are expected to generate 624 trips per year during the 1984-1986
period and less than that in 1983, when activities are still increasing,
or in 1987, when activities are winding down. During 1985, taking into
account fishing boats and supply boats, as well as commercial activities,

OCS activities increase trip requirements by 16.5 Percent. During a Peak
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TABLE 58.

ADDITIONAL MARINE TRANSPORTATION REQUIREMENTS AT UNALASKA-DUTCH HARBOR
ST. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE

1983-1987

YEAR 0CS REQUIREMENTS INDUCED POPULATION

AFTER DRY CARGO SUPPLY REQUIREMENTS

LEASE BARGE BOAT TANKER DRY CARGO
YEAR SALE TRIPS(1) TRIPS(2) TRIPS(3) TRIPS(4)
1981
1982
1983 1 1 624 1 7
1984 2 2 624 1 10
1985 3 2 624 1 N
1986 4 2 624 1 10
1987 5 1 624 1 5
1988 6

Notes: (1) Assumed to move on 6,000 ST capacity barges.
(2) Based on 13 trips per assigned boat per month.
(3) Assuming a 35,000 DWT tanker, only 27 percent of the ship is required
to move all additional fuel requirements during the peak year 1985.
(4) Based on 90 ST per port call.

Source: ERE Systems Ltd.



period day, which is measured at twice the annual average day, OCS
activities account for about three trips, which is an 11 percent increase

over the figure of 28 trips per day withcut OCS.

The additional tonnage demands at Cold Bay due to proposed OCS activities
are summarized in Table 54. Demands at Cold Bay increase because of the
additional personnel assigned there and because of the increased demands
on fuel for increased air travel. The forecast demands were derived
generally as described above, except the petroleum products forecast

was made using regional population data rather than local population
data to reflect increased air travel demands. When the additional
inbound tonnage demands are compared to base case demands it is found
that the increase is only three percent in 1985, the peak activity year.
However, when QCS activities begin in 1983, 0CS activities account for
56 percent of the increase in marine tonnage demands for that year.

In subsequent years, 0CS activities are a declining percentage of the
annual increase (only.five percent in 1985). The transportation re-
qguirements associated with these levels of demands are almost insig-
nificant. Based on the assumed capacity available per stop for ships
serving Cold Bay, no additional trips are required. However, it is
possible one additional fuel shipment and one dry cargo shipment would

be made.

MARINE TRANSPORTATION IMPACTS AND [ISSUES

The exploration activities depicted in the exploration-only case are
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TABLE 54.

0CS MARINE TRANSPORTATION DEMANDS AT COLD BAY
ST. GEORGE BASIN SALE 70 EXPLORATION - ONLY CASE
1981-1988

YEAR 0CS CONSUMABLES DEMAND ADDITIONAL LOCAL ADOITIONAL

AFTER NONLOCAL ANNUAL POPULATION DEMANDS(2) _INBOUND TONNAGE OEMANDS INBOUND TONNAGE DEMANDS

LEASE 0cs CONSUMABLES PETROLEUM DRY CARGO PETROLEYUM " DRY CARGO REVISED
YEAR SALE POPIJLATION DEMAND(1) PRODUCTS PRODUCTS PRODYCTS PRODUCTS TOTAL BASE CASE TOTAL
1981
1982 14,600
1983 1 9 16 219 15 219 3 250 14,800 15,050
1984 2 14 25 341 22 341 47 388 15,100 15,488
1985 3 16 29 401 30 40} 59 460 16,600 17,060
1986 4 14 25 344 22 344 47 391 17,000 17,391
1987 5 4 7 139 7 139 14 153 18,700 18,853
1988 6 20,500
Notes: (1) Consumables demand is based on consumption level of 300 pounds {0.15 ST) per onsite-nonlocal employee per month.

(2) Based on a proportional increase over base case demands. Petroleum products are based on the proportional increase
in regional population due to increased regional air travel demands affecting Cold Bay.

Source: ERE Systems, Ltd.



of short duration and occur at a time just before bottomfish development
activities begin to accelerate. No permanent changes are made as a
result of QCS exploration and, at the end of exploration activities in
1987, the pace of development returns to that described and evaluated

in the base case.

0CS supply vessels are expected to use the Standard Oil dock when ob-
taining fuel, the City dock when obtaining water, and possibly one of
the commercial dock when picking up supplies (although use of the
commercial dock is likely to depend on the location of the supply base
itself). Time spent at these docks is not expected to affect normal
operations, since these supply boat visits would be scheduled in advance.
The presence of the supply boats could contribute to crowding in

Dutch Harbor during the peak of the fishing season, but Dutch Harbor
itself could be avoided if the service base was located in another
area of Unalaska Bay. In 1985, at the peak of exploration activities,
trip-making attributed to vessels directly supporting 0CS activities
and those supporting 0CS-induced activities, when added to the base
case forecast for the same year, is equivalent to base case demand
forecast for 1988. Thus, the exploration-only case causes future
demands to occur approximately three years sooner than under the base

case.

Since the oil industry is expected to depend upon contract marine
carriers for transportation Services, no negative impacts are expected

on the frequency or quality of service provided Unalaska-Dutch Harbor
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or Cold Bay. However, the rapid growth of bottomfish and the sudden
increase in 0CS activities might cause the price of transportation ser-
vices to rise, particularly to the affected communities. The price rise
would not reflect a true scarcity of equipment or space, however. The
marine carriers are not expected to have to divert equipment or other
resources to move 0CS materials since sufficient capacity appears to be
available for contract services. Unfortunately, 0CS activities and

their demands for services are not expected to contribute any positive
improvements to existing regional transportation inequalities or problems

as described in the base case (Chapter 1V).

Air Mode
FORECAST OF AIR TRANSPORTATION DEMANDS AND REQUIREMENTS

As discussed earlier, aviation activities supporting 0CS development are
expected to be located at Cold Bay and Unalaska-Dutch Harbor.” The two
helicopters at Cold Bay are used to ferry personnel and 1ight supplies
to the rigs, while the single helicopter at Unalaska-Dutch Harbor pro-
vides back-up support to the marine service base. In addition to these
aviation demands, the transient nature of OCS employees will increase

demands on commercial air transportation.

The forecast of aviation demands and aircraft operations at Unalaska
Dutch Harbor is shown in Table 55. At the peak of OCS activities in
1985, about 1,564 additional emplacements are expected. This is a 12

percent increase over the base case for the same year. Peak period
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PASSENGER ENPLANEMENT

TABLE 55.

UNALASKA-DUTCH HARBOR AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SAIiSSZOZO%)(()PLORATION—ONLY CASE

YEAR ANNUAL ENPLANEMENTS ESTIMATED AIRCRAFT OPERATIONS
AFTER NONRESIDENT PEAK MONTH Ocs AIR AIR TOTAL PEAK
LEASE BASE INDUCED m acs (2) AVERAGE(3) FHELICOPTER(4) CARRIER (5) TAXI (5) AIRCRAFT (7 DAILY (8)
YEAR SALE CASE POPULATION EMPLOYMENT TOTAL WEEK faaCanTrans OPERATIONS OPERATIONS OPERATIONS OPERATIONS ™
1981 10,830 10,830 374 488 542 2,575 .15.
1982 11,410 11,410 394 514 571 2,713 15
1983 1 12,000 594 420 13,014 450 548 592 606 3,543 20
1984 2 12,580 717 6B4 13,981 485 548 636 637 3,731 21
1985 3 13,170 784 780 14,734 511 548 671 667 3,893 22
1986 4 16,310 717 672 17,699 613 548 803 823 4,613 26
1987 5 19,430 470 156 20,056 693 548 906 977 §,256 29
1988 6 22,620 22,620 780 1,018 ,131 5,373 30
1989 7 25,840 25, 840 891 1,163 ,292 6,138 34
1990 8 29,140 29,140 1,005 1,312 ,457 6,923 38
1991 8 33,370 33,370 1,151 1,502 1,669 1,928 44
1992 i0 37,600 37,600 1,297 1,692 1,880 8,930 49
1993 1 41,880 41,880 1,445 1,885 2,094 9,948 55
1994 12 46,250 46,250 1,595 2,082 2,313 10,988 61
1995 13 50,610 50,610 1,746 2,278 2,531 12,023 66
1996 i4 53,400 53,400 1,842 2,403 2,670 12,683 70
1997 15 56,260 56,260 1,941 2,532 2,813 13,363 74
1998 16 59,100 59,100 2,039 2,660 2,955 14,038 7
1999 17 61,950 61,950 2,137 2,788 3,008 14,715 81
2000 18 64,830 64,830 2,237 2,918 3,242 15,400 85
Notes: (1) Includes enplanements of: OCS employees who are local residents; additional indirect employment, all of whom are assumed to be local
residents; and the dependents of both groups.
(2) Includes enplanements of non-local Aleutian region OCA employees, other Alaskan regions OCS employees, and non-Alaskan 0€S employees.
(3) Peak month average week is assumed to include 3.45 percent of base case and induced population enplanements plus 3.83 percent of
nonresident OCS employment enplanements.
(4) 0LS helicopter operations based on 1.5 trips per dav.
Annual Enplanements<0.9 x 2
(5) Derived from the relationship: Air Carrier Operations = 40 where the factor 0.9 assumes 90 percent of
enplanements are on air carrier aircraft; the factor 2 assumes arrivals equal departures; and the factor 40 is the adjusted capacity of
a ¥$-11A aircraft assumed as standard. . ) .
“Annual Enplanements 0.1.2
(6) Derived from the relationship: Air Taxi Operations = where the factor 0.1 assumes 10 percent of enplane-
ments are on air taxi aircraft; the factor 2 assumes arrivals equal departures, and the factor 4 is the adjusted capacity of a typical
air taxi aircraft.
(7) Air carrier operations plus air taxi operations are assumed to constitute 40 percent of total operations. The sum is divided by 0.4
to obtain total aircraft operations.
(8) Peak. daily operations are assumed to be twice annual daily average operations.
Snunrce: ERE Systems, Ltd.



enplanements in 1985 increase by 57 per average week, which is a 13
percent increase over the base case. Aircraft operations generally
are affected to the same degree particularly air carrier and air taxi
operations. Air carrier operations in 1985 increased by 71 operations
over the base case, a 12 percent increase. Air taxi operations during
the same year also increase hy 12 percent, for 78 operations. However, total
aircraft operations throughout the period of exploration increase more
significantly due to the helicopter operations. At Unalaska-Dutch
Harbor it was assumed the base helicopter makes 1.5 operations per day
in support of the service base. O0n an annual basis that trip rate
generates 548 operations. During the first year of OCS activities in
1983, total aircraft operations increase by 791 operations, a 28 percent
increase. OF these 791 operations, helicopter operations constitute

69 percent. When QCS activities peak in 1985, total aircraft operations
increase by 921 operations, a 29 percent increase, and of those, 0CS

helicopter activities account for 60 percent.

Forecast aviation activities at Cold Bay are shown in Table 56. Aviation
activities at Cold Bay are stimulated by both the OCS personnel sta-
tioned at Cold Bay, including the offshore workers, and those stationed
at Unalaska-Dutch Harbor, as well as by resident population changes in
both locations. Assuming that 55 percent of the additional enplanements
at Unalaska-Dutch Harbor change aircraft at Cold Bay, additional passen-
ger emplacements at Cold Bay reach 3,246 in 1985, a 12 percent increase

over the base case. Peak month average week enplanements for the same
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TABLE 56,

COLD BAY AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 EXPLORATION-ONLY CASE
8981-2000

PASSENGER _ERPLAHEMENTS

YEAR ANNUAL TTTTTTTREAK ESTIMATED AIRCRAFT OPERATIONS

AFTER NORRES IDENT HONTH acs AR ﬂl\ Ath?cTékn m{(

LEASE  BASE  INDUCED ocs AVERAGE HELICOPTER CARRIER Xi ¥
vear S A popurastont V) ewprovmeni®®  Toral  weex 03 opemamionst®! opemarions'®) operations(®) opemations! 7! opemations(®)
toa? 53462 a2 s s 8618 I
1983 1 23,659 338 10 4i9 25,416 882 2,920 2,406 ten )2?)13 66
toas 2 24,054 am 2,344 26,809 934 2,920 2,503 1341 12,530 69
185 3 26,419 453 2,193 29,665  1.016 2,920 2,694 1.484 13,365 73
196 4 27,011 M 2,338 29,760 1,036 2,920 2,708 1,498 13,410 73
19a7 5 29,964 265 a4 31,087 1,076 2,920 2,801 1,655 13,810 16
1988 6 33,123 33.123 1,43 2,940 1.657 11,493 63
1 7 37,066 31.066 1,279 + 3,202 1,853 12.630 70
1990 B 42,389 42,389 1,462 3,552 2,120 14,100 18
1991 9 49,290 49,290 1,701 4.003 2.465 16.170 89
%39932 :? 52.241 62,241 1,803 — 4.202 2.613 17,038 94

61,317 61,317 2,115 4.793 3,066 19%64a 1 08
'139%4 }g 68,612 68,612 2,367 5,270 3,431 21,753 120
70.189 70,389 2,422 6,380 3,510 22,225 122
igg? :g 79,465 79,456 2,741 5,964 3.973 24,893 137
TR 85,567 85,567 2,952 6,365 4,279 26.660 147
= oun D b B
. , ) , , 30,648

2000 18 9057481- 105/481  3.639 7760 5.274 32,413 178

et ~--

totes: (1) Includes emplanements of: OCS employees who are local residents; additional indirect employees. ait of whom are assumed to be
Tocal res idents; and dependents of both groups. Figures include both Cold Bay enplanements and 55 percent of similar enplanements
at Unalaska-Butch Harbor, which are e sstaned to change flights In (old Bay.

(2) Includes enplanements of: non-local Aleutian region 005 employees, 6C5 employees frem other Alaskan regions. and non-Alaskan

OCS employees. Figures include both Cold Bay enplanemeats and 55 percent of simi Jar enplanements at Unalaska-Dutch Harbor, which
are assumed to changeflights1 n Cold Bay.

(3) Peak month avera%e week IS assumed to Include 3.45 percent of base case and induced population emplanemeats plus 3.83 percent
of nonres | dent OCS employment enplanements.

(4) 0CS helicopter operations based” on 2.0 trips per rig per day,

L ) Annual _Enplanements x0.9.2.0+750{1+1)"

(5) dertved from tha relatfonship: Air €arrier Qperations » . where the factor 0.55 adjusts
annual enpl anements to represent both enpl aned and through passengers; the factor 0.9 assumes 90 percent of enplaned and throug
passengers are on air carrler o ircraft; the factor 2.0 assumes arrivals equal departures; the factor 51 represents the weighted
ave rage ad justed capacd ty of atrcraft us Ing Cold Bay; the factor 760 represents Assumed international a 40 carrier operations in
}980; and the factor (¥ ) represents . compounding characteristic where iis assumed as one percent and n is the number of years

rom 1980.

3 I x 0.1 x 2.0
(6} Derived from the relat tonship: Air ¥ax | gperat fons “S where the factor 0.1 assumes 1@ percent of
enplanements are on air taxi aircraft; the factor 2 assumes arrivals equal departures; and the factor 4§ is the adjusted capacity
of a typical alr taxl atrcraft.

{?) Air carrier operatfons plus afr taxi operations are assumed to constitute 40 percen.t of tatal operations. The sumisdividedby
0.4 to obtain total aircraft operations.

(a) Peak daily operations are assumed to be twice annual datly average operations.

source: ERE Systems, Ltd.



year increase by 105, also 12 percent. Air carrier operations in 1985
increase only eight percent in 1985 and air taxi operations increase 12
percent. Due to helicopter activities, which are estimated to be two
trips (4 operations) per rig per day, total operations increase 3,847,

a 40 percent increase. During the first year of OCS activities in 1983,
0CS-influenced aviation activities account for 90 percent of the total

increase in emplacements and 98 percent of the total increase in operations.

AIR TRANSPORTATION IMPACTS AND ISSUES

The increase in passenger emplacements due to OCS activities in combina-
tion with expected growth in base case emplanements could potentially
have a detrimental effect on the level of aviation services provided
some communities in the region. Aircraft flying scheduled service
between Cold Bay and Unalaska-Dutch Harbor is currently operating at

a load factor of about 75 percent, leaving 25 percent of the route
capacity available for growth. Based on existing schedules, there is
sufficient capacity available to meet base case demands up to 1985.
When OCS activities are included there is still sufficient capacity to
meet the combined demands through 1985. Beyond 1985, additional equip-
ment must be added to this route to meet expected demands. If the
equipment is borrowed from other routes, scheduled operations to other
communities may be reduced and the overall level of service to these
other communities would decline. |If the airlines have extra equipment,

such as that used for charters, or standby equipment used to supplement
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aircraft with maintenance problems, demands for several years beyond
1985 can be met. But here too, the overall quality of service may
decline if maintenance down time increases and standby equipment is

not available to fill the gap.

Certainly the better solution is to purchase or lease additional aircraft.
However, the commitment of capital resources in this direction requires
more careful planning to ensure that “inancial investors are confident
aviation demands will hold up and that a reasonable return can be made

on the investments. The short-term nature of OCS activities suggested

by this scenario is, in and of itself, insufficient justification for
long-term investments. Another factor considered in financing new
aircraft is the financial integrity of the airline. Air taxi operations
in western Alaska are hampered in part because the operators are too
small or already so much in debt that they cannot qualify for the
financial aid needed to improve their services. Equipment purchases

also have to take into account the competitive aspect of aviation. Air
service in the Aleutians today is solely by propeller driven aircraft.
However, if several of the major communities had their runways lengthened
or otherwise improved to handle jet aircraft, the purchase of another

propeller aircraft may not be a wise investment.

Since there is sufficient capacity in existing airline operations to off-

set increases in demand for several years, it is impossible to determine

the approach 1ikely to be taken by the airlines. Generally, it is safe

to say that if the demand exists, whether precipitated by 0CS or bottom-
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fishing, one or another of the airlines will try t0o fulfill that demand.
IT the demands can be filled without reducing services to other commu-
nities, the Iimpacts are greatly reduced. IT the demands can be Tfilled
only by reducing services to other communities, the impacts are greatly

magnified.

The theoretical capacity of existing runway configurations at both
Unalaska-Dutch Harbor and Cold Bay appear to be more than adequate to
handle the increase in aircraft operations due to (CS events. However,
the increased operations include the use of the helicopters, and FAA may
be required to review and approve how these aircraft operate at the
airfield, if they have not done so already for other reasons. AS part of
FAA”s procedures, they review and approve the approach and departure
patterns for helicopters and designation of a location on the airport
for helicopter landings and take-off. Several factors that must be
considered include the characteristics of the helicopters to be employed,
together with the effects of wind, location of the terminal, and the
location of obstacles in the flight path. Although helicopters have

a steeper ascent and departure path, and can operate in higher cross
winds, these paths must be evaluated with respect to existing air carrier
and air taxi approach and departure patterns. Until FAA conducts its
review, the effect on airport capacity cannot be determined. However,
even if capacity is reduced as a result of helicopter operations, it is
unlikely that the reduction would be great enough to affect forecast
operations. In fact, the greater impact may be on FAA itself. At

the start of exploration activities, the oil industry is very much
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interested in obtaining FAA approval on a relatively short time basis,
yet FAA has public safety procedural guidelines that must be followed.
Thus, while helicopter operations themselves may not pose a problem
for an airport, the approval process and time frame impose a short-

term capacity problem on FAA.
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VI. MEAN CASE SCENARIO IMPACTS
FACILITIES AT LOCATION ALTERNATIVE ONE

The mean case scenario is the second of two scenarios being analyzed in
this study. Unlike the exploration-only scenario presented in Chapter V,
the mean case scenario assumes that commercially recoverable quantities
of gas and oil are discovered and produced. However, because of the
geographic location of the St. George Basin it is possible that the
development and production facilities (the permanent service base and
shore-based 0il1 and gas terminals) might be located at either of three
locations: the vicinity of Unalaska-Dutch Harbor, the vicinity of Cold
Bay, and on St. Paul Island. To adequately treat these possibilities,
the mean case scenario will be viewed from each alternative location.
This chapter focuses on the potential impacts of location alternative
one--vicinity of Unalaska-Dutch Harbor. Subsequent chapters deal with
the impacts associated with placing the facilities at each remaining

location.

Expected OCS Events

The mean case scenario is based on what BLM refers to as the “most
likely” level of resource finds. These most likely values are derived
statistically from many independent estimates of high, low, and most
likely resource finds. For the St. George Basin, the most likely Tevel
of resource find is 1,200 MMbbl of 0i1 and 3,660 bcf of gas. When

translated through the economics of 0il and gas development the result
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is a development and production schedule as shown in Table 57. This

table illustrates only the first 18 years of development and production.
Full production of the resources is not achieved until 2019, an

additional 19 years which are not part of this analysis.

As described in Chapter 11, OCS oil and gas development takes place in
four stages: exploration, development, production, and shut down. The
first 18 years of this scenario wholly include the first two stages and
part of the third. The exploration stage is expected to last five years.
To support exploration activities a temporary support base is established
at Unalaska-Dutch Harbor. This base will be used to provide marine and
limited air transportation to the rigs. The primary aviation support
base during exploration is established at Cold Bay. Since commercially
recoverable resources are discovered during the first year of explora-
tion, a decision is made early to proceed with field development.

Before the second year of exploration ends, construction-of a permanent
support complex at Makushin Bay begins. Makushin Bay is also located
on Unalaska Island approximately 22 air miles due west of Unalaska.
Initially, construction activities are focused on the permanent marine
service base and a 6,500 foot gravel runway to provide heavy airlift
capacity. This construction is expected to take almost three years.
Ultimately, the support complex is expected to contain pipeline and
terminal construction camps, possibly a pipe coating yard, as well as
the 0il and gas terminals with supporting marine infrastructure. The
airfield proposed at Makushin Bay will not replace the offshore air “

support base at Cold Bay. The permanent marine support base is expected
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TABLE 57.

DEVELOPMENT AND PRODUCTION SCHEDULE
ST. GEORGE BASIN SALE 70 MEAN BASE CASE

1981-2000
YEAR EXPLORATION WELLS DRILLED TRANSPORTATION EQUIPMENT
AFTER AND EXPLORATION PRODUCT ION PIPELINE ONSHORE SUPPLY/ BRODUCTION
CALENDAR LEASE DEL INEATION PLATFORMS AND AND CONSTRUCTED FACILITY ANCHOR oIL CAS
YEAR SALE RIGS INSTALLED DELINEATION SERVICE  WORKOVER (MILES) CONSTRUCT 10N BOATS  HELICOPTERS (MMBb1.)._(bef)
1981
1982 0
1983 1 3 8 Note 1 6 4
1984 2 5 13 Note 1 10 6
1985 3 5 1 15 Note 1 12 3
1986 4 5 3 13 18 8
1987 5 2 4 6 50 348 Note 2 20 7
1938 6 2 60 349 Note 2 20 5
1989 7 1 60 Note 2 22 6
1990 8 40 Note 2 11 6 1:: 1--
, 1991 9 21 11 6
11992 10 40 " ; igg gzllg
1993 11 64 1 6 119 256
1994 12 48 1 6 81 251
1995 13 32 1 6 57 239
1996 14 17 n
1997 15 40 " 2 b =
1998 16 64 11 6 9 53
1999 17 48 1 6 19 20
2000 18 32 1 6 15 518

Notes: (1) Initial 1y construction effort is focused on temporary service base at Unalaska-Dutch Harbor. Following early
discovery and decision to develop the field, emphasis switches to construction of a jointly operated
permanent service base at Makushin Bay,

(2) Construction of oil and gas terminals at Makushin Bay.

Source: USDOI-BLM, Alaska ocs office, 1980.



to become operational during 1984, and the airfield within two years
after that, by 1986. If pipeline coating is to be accomplished in the
Aleutians, the coating yard will need to be in operation in 1986 in
order to meet pipeline construction requirements in 1987 and 1988.
Construction of the oil and gas terminals is expected to begin in 1987

and to be completed in 1990.

The development stage is expected to begin in 1985 and ends seven years

later in 1991. In addition to development activities at Makushin Bay,
production platforms, drilling rigs, and other equipment must be
installed in the field and production and service wells must be drilled.
A total of 11 platforms are expected to be installed over a five year
period. It is possible that one of the platforms will serve as a pipe-
line booster station; however, that depends on which geologic structures
prove productive (USDOI-BLM, Alaska 0CS Office 1980). The installation
of drilling rigs and drilling of production and service wells begins in
1987. Over a period of five years, 251 wells are drilled to an average

depth of 3,170 meters (10,400 feet).

The production stage begins in 1989. Oil production builds to a peak
in three years (1991) and begins a steady decline. Gas production
builds to a peak in five years (1993) and also begins a steady decline.
By 2000, 1,056 MMbbl of oil (about 94 percent of the recoverable oil)
and 2,486 bcf of gas (about 68 percent of the recoverable gas) are
produced and shipped to west coast or Gulf.of Mexico ports. It is

anticipated that 120 ,000 DWT oil tankers are employed for crude oil
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transportation while 130,000 cubic meter (2.8 bcf) LNG tankers are

employed for LNG transportation.

Economic Factors Affecting Growth

Changes occurring in response to a recoverable find of oil or gas are
more permanent, longer-range, and of greater magnitude than if no
recoverable resources are found. In the mean base case situation
portrayed above, both primary and secondary employment opportunities
due to OCS activities are the driving force behind additional economic
change from the base case. Because of the skills required, virtually
all of the labor needed to fill the many jobs is expected to originate
outside the Aleutian-Pribilof region. Some laborers in the construction
trades, those participating in the operation of marine services, and
some in offshore production activities are expected to become short-
term residents in the Unalaska-Dutch Harbor area. Other laborers in
these categories and, particularly, those working offshore on the rigs
and platforms, or with pipeline construction, are expected to commute
from outside the state and from other areas of Alaska (most likely from

the Anchorage and Kenai areas of Southcentral Alaska).

Based on the range of OCS activities depicted earlier, regional employ-
ment and population are expected to change as shown in Table 58. OCS

construction employment is a principal activity in the regional economy
from about 1985 through 1990. Employment due to OCS activities reaches

a peak in 1987. During this peak year, total OCS employment and 0CS -
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TABLE 58.

ALEUTIAN-PRIBILOF REGION EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN SALE 70 MEAN BASE CASE

1981-2000
EMPLOYMENT POPULATION
ABDED POPULATION
MEAN CASE BASE ADDED MEAN CASE

XE’%‘ER gﬁgg ADDITIONAAEDED EMPLOYMENT — SCENARIO CASE RESIDENT TOTAL SCENARIO  REGIONAL

AT RESIDENT(L) ENCLAVE  ADDiyioNAL . TOTAL REG IONAL CIVILIAN ENCLAVE ~ ADDITIONAL  TOTAL GROWTH
VAR SME BN OVHENT Enmoren v OYieTe e O AOMAL EVPLOYMENT ~ POPULATION POPULATION ~ POPULATION ~ POPULATION ~ POPULATION  FACTORS
1981 6,523 6,523 10,595 10,595 1.09
1982 0 1.383 7.383 11,565 11,565 1.19
1983 1 7,478 26 497 505 7.983 11,659 39 479 518 12.177 1.25
lo84 2 7,602 46 803 849 8.451 11.888 69 803 872 12,760 1.31
1985 3 8,485 12 1,589 1,701 10,186 13,077 148 1,589 1,737 14.815 1.52
1986 4 8,718 209 2,636 2,845 11,563 13,373 286 2,636 2,922 16,294 1.67
1987 5 9,680 543 5,775 6.319 15.999 147774 1,032 * 5.775 6.807 21,581 2.22
1988 6 10,801 850 4.902 5,753 16,554 16.379 1565 4.902 6.467 22846 2.35
1989 7 125090 1,133 3,850 4,992 17,082 18,279 2,033 3,859 5.892 24.172 2.48
1990 8 13,727 954 2,365 3,319 17,046 20875 1.852 2365 4,217 25,092 2.58
1991 9 16,076 838 998 1,835 17,911 24,370 1,596 998 2,594 26,964 2.77
1092 10 17,020 854 1,144 1,998 19.018 25,780 1,612 1,144 2 756 28,537 2.93
1993 11 19,621 869 1,328 2,197 21.818 30,257 1,586 1,328 2.914 33171 3.41
1004 12 21,932 863 1.205 2.068 24,000 33.876 1.559 1.205 2,764 36,639 3.77
1995 13 22.539 862 1,082 1,944 24483 34,643 1,572 1,082 2,654 37,297 3.83
1996 14 24,748 858 967 1,825 26,573 39,206 1,49°3 967 2,466 41,672 4.28
1997 15 26.712 878 1,144 2,023 28,735 42,219 1,534 1,144 27678 44,898 4.61
1008 16 28,374 903 1,328 2,231 30,605 45,456 1.556 1,328 2,884 48,340 4.97
1999 17 30,322 301 1 2B 2,106 32,428 49,001 1,539 1,205 2,744 51,745 5.32
2000 18 31.926 900 1,082 1,982 33,908 52.040 1,527 1,082 27609 54,649 5.62

Notes: (1) Includes resident construction and mining employment due to OCS activities.

(2) Includes all nonresident employment due to OCS activities.

Source:University of Alaska, JSER, 1981.



induced employment reaches 6,319 persons, which is approximately 39
percent of total employment expected in the region that year. By
1991, OCS and 0CS-induced employment declines to only 1,135 persons,
only 10 percent of total employment expected in the region that year.
For the years between 1991 and 2000, OCS and 0CS-induced employment
fluctuates slightly year to year, but centers on approximatley 2,000
employees. By 2000, growing employment in the fisheries industry
reduces the 0CS component to only six percent of total employment in

the region.

Regional population is similarly affected. In 1987, 0CS and OCS-induced
population peaks at 6,807 persons, approximately 32 percent of total
regional population for that year. Due to 0CS employment changes, the
enclave population declines rapidly after 1987 and fluctuates around
1,150 persons between 1990 and 2000. Over that same period the total
additional population contributed by OCS fluctuates around 2,700
persons. By 2000, the OCS and 0CS-induced population is only five

percent of total population in the region.

When the regional employment growth shown in Table 53 is compared to

the base case, 0CS and 0CS-induced employment during the peak year, 1987,
increases 65 percent over forecast base case employment for the same -.
year. By 2000, OCS and 0CS-induced employment declines to only six
percent of base case regional employment. Similarly, when regional
population growth shown in Table 58 is compared to the base case, 0CS

and 0CS-induced population in 1987 is 46 percent of forecast base case
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regional population, but by 2000 the OCS component declines to five

percent of forecast base case regional population.

Both Unalaska~Dutch Harbor and Cold Bay are directly affected by OCS
activity with Unalaska-Dutch Harbor bearing the brunt of the employment
and population changes, particularly during the early years of explo-
ration before the Makushin Bay support base is constructed. The effects
of 0CS and 0CS-induced employment and population on Unalaska-Dutch
Harbor are illustrated in Table 59. Initially, following the lease
sale, new employment opportunities arise when the temporary service
base is established at Unataska-Dutch Harbor. Later, in the following
year when service base activities shift to Makushin Bay, people who
become residents at Unalaska-Dutch Harbor are expected to commute to
Makushin Bay. Unlike the region, peak OCS resident employment is not
reached until 1989, when production activities begin. O0CS employment
reaches 525 persons that year. These employees constitute 11 percent
of total community employment and 12 percent of the base case total
community employment forecast for 1989. In 1990, resident employment
falls slightly and stabilizes at 448 persons over the last decade of
the forecast period. By 2000, resident 0CS employment remains steady
but declines to 58 percent of total employment and five percent of the
forecast base case employment for that year, largely due to growth in
the fishing industry. Employment at the Makushin Bay enclave follows
a similar trend, peaking in” 1988 at 2,650 persons, declining to 853

persons by 1991, and remaining steady throughout the last decade.
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TABLE 59,

UNALASKA-DUTCH HARBOR EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN SALE 70 MEAN BASE CASE

1981-2000
EMPLOYMENT POPULATION

YEAR BASE CASE 0cs MEAN CASE MAKUSHIN BASE CASE MEAN CASE

AFTER TOTAL DIRECT/INDIRECT TOTAL BAY TOTAL Ocs TOTAL COMMUNITY
CALENDAR LEASE COMMUNITY RESIDENT COMMUNITY ENCLAVE COMMUNITY RESIDENT COMMUNITY GROWTH
YEAR SALE EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT POPULATION POPULAT 10N POPULAT 10N FACTORS
1981 1,812 1,812 2,307 2,307 1.07
1982 0 2,024 2,024 2,466 2,466 1.15
1983 1 2,237 121 2,358 193 2,626 209 2,835 1.32
1984 2 2,449 226 2,675 kLY 2,785 343 3,128 1.46
1985 3 2,661 377 3,038 532 2,945 558 3,503 1.63
1986 4 3,085 163 3,248 400 3,612 326 3,938 1.83
1987 5 3,509 264 3,773 1,996 4,279 528 4,807 2.24
1988 6 3,932 366 4,298 2,650 4,946 723 5,669 2.64
1989 7 4,356 525 4,881 2,442 5,613 1,050 6,663 3.10
1990 8 4,780 454 5,234 1,849 6,280 908 7,188 3.35
1991 9 5,309 448 5,757 853 7,141 896 8,037 3.74
1992 10 5,838 448 6,286 852 8,002 896 8,898 4.14
1993 1 6,367 448 6,815 852 8,864 896 9,760 4.55
1994 12 6,896 448 7,344 853 9,725 896 10,621 4.95
1995 13 7,425 448 7,873 853 10,586 896 11,482 5.35
1996 14 7,733 448 8,181 853 11,113 896 12,009 5.59
1997 15 8,042 448 8,490 852 11,640 896 12,536 5.84
1998 16 8,350 448 8,798 852 12,167 896 13,063 6.08
1999 17 8,659 448 9,107 853 12,694 896 13,590 6.33
2000 18 8,967 448 9,415 853 13,221 896 14,117 6.58

Sources:  ACI, 1981; usDOI-BLM, Alaska 0CS Office, 1980.



Population changes in Unalaska-Dutch Harbor follow a pattern similar to
employment, with a peak of 1,050 occurring in 1989. The population
increase has the effect of advancing expected population demands by
approximately 18 months, although the OCS population that year con-
stitutes 19 percent of the community population forecast. The reason
the impacts are not more dramatic is due to rapid growth in fishing
industry-related population over the same period. After 1989, OCS
resident population declines to about 896 persons in 1991 and remains
steady. By 2000, the OCS resident population constitutes only six
percent of the total community population and a seven percent increase

in expected base case population for the same year.

The employment and population effects on Cold Bay are shown in Table 60.
Although Cold Bay is affected by a greater number of 0CS-related
employees, virtually all of these are in transit to Unalaska-Dutch
Harbor, or in later years to Makushin Bay, or are in transit to off-
shore locations. Employment in Cold Bay peaks in 1985 with 40 addi-
tional people employed in the community. Most of these people are
associated with the helicopter function located at the Cold Bay Airport.
During 1985 those 40 people constitute 14 percent of total community
employment for that year and are a 16 percent increase over the forecast
base case total community employment for the same year. Employment

at Cold Bay declines over the next three years, leveling at 30 employees
in 1989 and remaining at that Tevel through 2000. Due to growth in the
community in non-0CS sectors, by 2000, these 30 employees constitute

six percent of total community employment and are only a seven percent

increase over forecast base case community employment.
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TABLE 60.

COLD BAY EMPLOYMENT AND POPULATION FORECAST
ST. GEORGE BASIN SALE 70OMEAN CASE

1981-2000
EMPLOYMENT POPULATION
YEAR BASE CASE ADDED EMPLOYMENT MEAN CASE BASE CASE ADDED POPULATION MEAN CASE

AFTER TOTAL RESIDENT NONRESIDENT TOTAL TOTAL OFFSHORE TOTAL RESIDENT Ocs TOTAL COMMUNITY

CALENDAR LEASE  COMMUNITY DIRECT INDIRECT  ENCLAVE ADDED COMMUNITY Ocs COMMUNITY ~ CIVILIAN ~ ENCLAVE ~ COMMUNITY GROWTH
YEAR SALE EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT  EMPLOYMENT  POPULATION POPULATION POPULATION POPULATION FACTORS
1981 208 208 261 261 1.07
1982 0 217 217 279 279 1.15
1983 1 226 2 16 18 244 269 296 3 16 315 1.30
1984 2 235 3 23 26 261 438 314 4 23 341 1.40
1985 3 244 4 36 40 284 1,036 332 6 36 374 1.54
1986 4 256 4 32 36 292 1,527 350 6 32 388 1.60
1987 5 269 4 31 35 304 3,923 368 6 31 405 1.67
1988 6 281 4 31 35 316 2,635 386 6 31 423 1.74
1989 7 294 4 26 30 324 2,043 404 6 26 436 1.80
1990 8 306 4 26 30 336 1,147 422 6 26 454 1.87
1991 9 321 4 26 30 351 788 444 6 26 476 1.96
1992 10 336 4 26 30 366 934 466 6 26 498 2.05
1993 11 352 4 26 30 382 1,118 487 6 26 519 2.14
1994 12 367 4 26 30 397 995 509 6 26 541 2.23
1995 13 382 4 26 30 412 872 531 6 26 563 2.32
1996 14 398 4 26 30 428 757 554 6 26 586 2.41
1997 15 414 4 26 30 444 934 577 6 26 609 2.51
1998 16 429 4 26 30 459 1,118 600 6 26 632 2.60
1999 17 445 4 26 30 475 995 623 6 26 655 2.70
2000 18 461 4 26 30 491 872 646 6 26 678 2.79

Sources:  USDOI-BLM, Alaska OCS Office, 1980; ERE Systems, Ltd.



Population in Cold Bay is similarly affected. The population attributed
to OCS peaks in 1985 with 42 people. These 42 people constitute 11
percent of the total community population that year and are an increase
of 13 percent over the forecast of base case population. The added
population stabilizes at 32 by 1989 and continues unchanged to 2000.
In 2000, the 32 additional people make up five percent of the total
community population for that year and are alse a five percent increase

over the community population forecast for the base case.

Also shown in Table 60 are OCS employment levels at offshore locations.
Offshore employment peaks in 1987 at 3,923 persons, but declines rapidly
to a little over 1,100 persons by 1990. Thereafter, offshore employment
oscillates between approximately 800 and 1,100 employees due to the
changing number of workover wells being drilled year to year. None of
the offshore employees are expected to live in the Cold Bay area, or

other parts of the Aleutian-Pribilof region.

Water Mode
FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

Proposed OCS activities at Unalaska-Dutch Harbor and Cold Bay are
expected to affect regional marine transportation facilities and
services, particularly during the early years of exploration. Tonnage
demands at both communities will rise in response to the intensity of
OCS activities and level of 0CS-induced population changes. Overall,

the number of vessel trips in the region will increase sharply due to
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supply boat operations. Also, the average size of vessels operating
in the region will increase due to supply boats, rigs, platforms, and
presence of oil and LNG tankers. Some of the effects on regional and
community facilities and services are likely to be mitigated by oil

industry actions, and possibly those of regulatory agencies.

0CS commodities inbound to Unalaska-Dutch Harbor and later to Makushin

Bay include drilling and pipeline construction materials plus consumable
supplies for 0CS workers. Drilling material demands, which are a function
of the type, number, and depth of wells being drilled each year, include
such items as drill pipe, drilling mud, cement, fuel, fresh water, and
miscellaneous consumables required by activities on the rigs and platforms.
Based on the drilling activities described earlier (Table 57), drilling
materials demands are expected to follow the pattern shown in Table 61.
The drilling material tonnage demands shown are based on the tonnage
requirements per weil as illustrated in the table footnotes. These, in
turn, represent a proportional part of standard wells described in
Appendix B. Based on well activity, drilling material demands are
expected to peak in 1988, when 30 wells are drilled. The drill pipe,

mud, cement, and miscellaneous consumables that constitute dry freight
drilling materials, are expected to be shipped directly to the service
base on contract barges. Fuel for the rigs, platforms, supply boats,

and construction camp electrical generators is expected to be initially
purchased through the Standard Oil facility in Unalaska-Dutch Harbor.
After phase-out of the temporary support base, tankers are expected

to deliver fuel supplies directly to the permanent service base.
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TABLE 61.

acs ﬁARlNE TRANSPORTATION DEvANDS AT UNALASKA-DUTCH HARBOR
AND MAKUSHIN BAY, ST. GEORGE BASIN SALE 70 MEAM 8ASE CASE

1981-2000
@ (5) TOTAL INBOUND
YEAR DRILLING MATERIAL pEsanps'?) PIPELINE CONSTRUCTION DEMANDS * CONSUMABLES_CEMANMD *°’  0CS TONNAGE DEMANDS
AFTER ) TOTAL OTAL BOUNG NON LOCAL ARRGAL
LEASE  DRILL DRty DRY ( DRILL, INBOUND  COATING P PE ANO COATED ocs CONSUMABLES PETROLEUM ORY CARGO
YEAR SALE  PIPE  BW  KFREIGHT pypt' 2) WATER' 3)  PIPE  MATERIALS MATERIALS PIPE  POPULATION  DEMAND PRODUCTS ~ PRODUCTS
1981
1982
1983 1 3,232 6,872 10,104 6,584 38,416 341 614 6,585 10,118
1984 2 5,252 11,167 16,419 10,699 62,426 553 995 10,699 17,414
1985 3 6,060 12,885 18,945 12,345 72,030 1,191 2,144 12,345 21,089
1986 4 5,252 11,167 16,419 10,699 62,426 264,461  358.736 623,217 1,764 3,175 10,699 19,59
1987 5 18,974 33,654 52,628 39,538 176,812 265,241 359,767 625,008 623,217 5,655 10,179 39,538 686,024
1988 6 26,480 45,600 72,080 55,360 236,800 625 ,008 4,919 8,854 55,360 705,942
1989 719 ,860 34,200 54,060 41,520 177,600 3,960 7,128 41,520 61,188
1990 B 13,240 22,800 36,040 29,546 118,400 2,542 4,576 29,546 40.616
1991 9 6,951 11,97018,921 29,546 62,160 1,193 2,147 29,546 21,068
1992 10 80 1,920 2,000 29,546 60,080 1,338 2,408 29,546 4,408
1993 11 128 3,072 3,200 29,546 96,128 1,522 2,740 29,546 5,940
1994 12 96 2,304 2,400 29,546  72,0% 1,400 2.520 29,546 4,920
199s 13 64 1,536 1,600 29,546 48,064 1,277 2,299 29,546 3,899
1996 14 34 816 850 29,546 25,534 1,162 2,002 29,546 2,942
1997 15 80 1,920 2,000 29,546  60.080 1,338 2,408 29,546 4,4013
1998 16 128 3,072 3,200 29,546 96,128 1,522 2,740 29,545 5,940
1999 17 96 2,304 2,400 29,546 72,096 1,400 2,520 29,546 4,920
2000 18 32 1,536 1,600 29,546 48,064 1,277 2,299 29,645 3,899

NOTES = (1) Dril 14ng Materi al Demands based on followi g tonnage requirements per well:

Expl orati on produc ti on Morkover
ell el | Hel ¥

(135300 ft.) (10,400 et qrogo0 ft. }
Tubular Goods 404 331 2
Dritting Mud (Dry) 776 320 28
Cement 249 178 17
Fuel 823 692 32.$
Fresh Water 4,802 2,960 1,502
W sc. Consumables 9 7 3
TOTAL 6,888 4,553 1,930

(2)A1) fuel demands include supply boat consumption. When oil/gas production begins, fuel demand remains constant at 2,686 st yer
platform (19,200 bb¥ per platform):

{3) orilitag water is obtained locally during the first two years.

{4} Pipeline construction demands are based on the fol lawing tonnage requivements per mile:

B Coatiga Materials {a) Total
Pipe Uncoated Corrosion Tron Ore  Wie Coated
0i ameter Pipe (@) Protection Cement Aggregate Meshcal Pipe (b)
32" 723 159.1 100.3 701.7 4.9 966.0 1,689.0
34 797 168.8 115.2 806.6 5.1 1,095.7 1 ,892.7

(a} Used If plpe is coated in the Aleutfan-Pribilof region.
before actual pipeline construction.
and contant nation.

' Uncoated pipe and coatimg materials must be transported year
Materials transported are increased 10 percent to account for wastage, spillage,

{b} Used If pipe is coated in fower 48 states and shipped directly to construction site.

{8} Consumables demand based on consumption level of 300 pounds (0.15st) per onst te-nonlocal employee per month. .
employees served through Makushin Bay include those located at the enclave and those located offshore. Onsi te

Source: ERE Svstems. Ltd.



Alternatively, the industry could continue to buy fuel supplies from
the Standard Oil Dock in Unalaska-Dutch Harbor using a tanker barge

or the supply boats as a means of delivery. For analysis purposes

in this study, it was assumed the oil industry would seek to minimize
contact and exposure to fishing industry activities, and would there-
fore seek direct delivery of supplies to Makushin Bay after closure.

of the temporary support base. Similarly with drill water requirements,
the industry is expected to purchase the water locally during operation
of the temporary service base. However, wells and water containment
facilities are expected to be constructed at Makushin Bay, where the
water supply would be used to support the local population and offshore
drilling activities. Later, when production activities begin, the water

supply would also be used as a backup system in fire emergencies.

The quantities of pipeline construction materials vary with the location
of the pipe coating yard. Coating of the pipe is intended to add weight
in order to overcome the natural buoyancy of the pipe when placed on the
sea bottom. The location of a pipe coating yard in the Aleutian Islands
makes sense if the yard also supports pipe coating activities in the
Bering-Norton sale area and other future lease sales in the Bering Sea,
Aleutian, or Bristol Bay areas. |If pipe is coated in the Aleutians, the
uncoated pipe and raw coating materials must be transported a year

ahead of actual pipeline construction to allow time for the coating and
curing process. If the coating yard cannot support other lease sales,

it is more likely that fully coated pipe will be shipped directly to the

construction site from coating plants in the continental U.S. The
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pipeline tonnage demands for the St. George Basin sale are shown for
both possible situations in Table 61. However, it was assumed for
analysis purposes that a Lower 48 coating plant and direct shipment of

finished pipe was the preferred solution.

The demand for consumable commodities, which includes food, typewriters,
desks, paper, clothing, and other such items, is largely a function of
the on-site onshore and offshore population. Table 61 illustrates

this population together with an estimate of consumables demand. The
demand is based on a consumption level of 300 pounds (0.15 ST) per
employee per month. Because of this relationship, annual consumable

demands peak in 1987 and decline to a relatively steady rate by 1991.

The total of all inbound OCS tonnage demands for petroleum products and
dry cargo products is also shown in Table 6l. Since drill water is
obtained locally it is not included in the summary. The years 1987 and
1988 are the most significant relative to 0CS dry cargo tonnage demands
due to shipment of pipeline materials. During these two years, dry
cargo product demands approach or exceed 700,000 tons peaking in 1988
at 705,942 tons, an increase 0f more than 35 times the annual OCS
shipments expected in 1986. In subsequent years, however, OCS dry
cargo demands decline and by 1992 remain level at about an annual
average of 5,000 tons. Petroleum products follow a similar, though not
as dramatic increase in 1987, and peak in 1988 at 55,360 tons. By
1990, the demands for refined petroleum products stabilize as the pace

of activity declines to production phase levels.
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The effects of these OCS demands on Unalaska-Dutch Harbor are confined to
the two year period immediately following the lease sale when the
temporary support base is operating. Added to these short duration
0CS demands are the tonnage demands of the 0CS-induced population, which
are of longer duration and of greater magnitude. Both the 0CS and
0CS-induced demands created at Unalaska-Dutch Harbor are shown in
Table 62. The OCS tonnage demands at the temporary service base in
1983 and 1984 reflect those shown in Table 61. The tonnage demands

of the OCS-induced population reflect a proportional increase in
tonnage demand over base case values using forecast population figures
developed previously in Table 59. When these two sets of tonnage
demands are added, two peak years can be identified. The first occurs
in 1984 when additional inbound tonnage demands peak at 37,270 tons.
This tonnage represents a 13 percent increase over the base case
forecast for that year and is equivalent to advancing the base case
forecast demands by two years. The second peak occurs in 1989 when
additional inbound tonnage totals 27,929 tons, a six percent increase
over the expected base case tonnage forecast for that year, and equiv-
alent to advancing the base case forecast about 18 months. By 1991,
total additional inbound tonnage becomes steady at 23,903 tons and
remains so through 2000. In 2000, this tonnage level constitutes only

three percent of forecast base case tonnage demands.

When the various 0CS and 0CS-induced tonnage demands are translated into

vessel requirements, the results are as shown in Table 63. As noted
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TABLE 62.

ADDITIONAL TONNAGE DEMAND AT UNALASKA-DUTCH HARBOR
ST. GEORGE BASIN SALE 70 MEAN BASE CASE
1981-2000

YEAR 0CS INDUCED POPULATION O0CS TEMPORARY SERVICE BASE ADDITIONAL TOTAL

AFTER TONNAGE DEMANDS(1) TONNAGE _DEMANDS(2) INBOUND TONNAGE DEMANDS INBOUND TONNAGE DEMANDS

LEASE PETROLEUM DRY CARGO PETROLEUM DRY CARGO PETROLEUM DRY CARGO TOTAL BASE REVISED
YEAR SALE PRODUCTS PRODUCTS PRODUCTS PRODUCTS PRODUCTS PRODUCTS CASE TOTAL
1981 240,400
1982 257,000
1983 1 4,612 939 6,585 10,718 11,197 11,657 22,854 275,600 298,500
1984 2 7,605 1,552 10,699 17,414 18,304 18,966 37,270 294,800 332,100
1985 3 12,335 2,520 12,335 2,520 14,855 302,900 317,800
1986 4 7,202 1,471 7,202 1,471 8,673 338,200 346,900
1987 5 11,667 2,381 11,667 2,381 14,048 373,900 387,900
1988 6 15,970 3,260 15,970 3>260 19,230 427 ,80G 447,000
1989 7 23,196 4,733 23,196 4,733 27,929 493, 400 521,300
1990 8 20,126 4,106 20,126 4,106 24,232 , 532,500
1991 9 19,850 4,053 19,850 4,053 23,903 553,500 577,400
1992 10 19,850 4,053 19,850 4,053 23,903 598,400 622,300
1993 11 19,850 4,053 19,850 4,053 23,903 639,800 663,700
1994 12 19,850 4,053 19,850 4,053 23,903 685,500 709,400
1995 13 19,850 4,053 19,850 4,053 23,903 736,100 760,000
1996 14 19,850 4,053 19,850 4,053 23,903 767,900 791,800
1997 15 19,850 4,053 19,850 4,053 23,903 801,800 825,700
1998 16 19,850 4,053 19,850 4,053 23,903 833,100 857,000
1999 17 19,850 4,053 19,850 4,053 23,903 866,800 890,700
2000 18 19,850 4,053 19,850 4,053 23,903 902,500 926,400
Notes: (1) Based on a proportional increase over base case demands. Petroleum products tonnage demands are based on the percentage

increase in regional population due to increased regional air travel demands, the location of OCS support helicopters

at Cold Bay and increased fuel needs of the OCS induced population. Dry cargo products tonnage demands are based on the

percentage increase in local population.

(2) From Table 61,

Source: ERE Systems,

Ltd.
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TABLE 63.

ADDITIONAL TRANSPORTATION REQUIREMENTS AT UNALASKA-DUTCH HARBOR AND MAKUSHIN BAY

ST. GEORGE BASIN SALE 70MEAN BASE CASE

1981-2000

YEAR 0CS VESSEL REQUIREMENTS INDUCED POPULATION

AFTER DRY CARGO TANKER MODULE PIPELINE SUPPLY RESOURCES TANKER VESSEL REQUIREMENTS

LEASE BARGE TRIPS ( BARGE ( LAY & BURY BOAT 5) DEPARTURES TANKER DRY CARGO
YEAR SAL E TRIPS‘1) INBOUND' 2) ARRIVALS' 3) BARGES (4) TRIPé 0IL(6) GAS(7) TRIPS(2) TRIPS(B)
1981
1982
1983 1 2 3 936 1 11
1984 2 3 5 1,560 1 18
1985 3 4 4 1,800 ) 28
1986 4 4 1 2 2,376 1 17
1987 5 1 2 4 93 4,267 1 27
1988 6 14 2 5 93 3.864 1 37
1989 7 11 2 6 2,637 60 n 1 53
1990 8 7 1 3 1,960 192 47 1 46
1991 9 4 1 1,980 252 80 1 46
1992 10 1 1 660 194 91 1 46
1993 11 1 1 660 124 94 1 46
1994 12 1 1 660 85 92 1 46
1995 13 1 1 660 60 88 1 46
1996 14 1 1 660 43 85 1 46 “
1997 15 1 1 660 33 83 1 46
1998 16 ] 1 660 25 82 1 46
.1999 17 1 1 660 20 81 1 46
2000 18 1 1 660 16 80 1 46
Notes : (1) Dry freight and consumables are assumed to move on 6,000 ST capacity barges.

Source:

(2) Tankers delivering processed fuels at Makushin Bay and Unalaska-Dutch Harbor are assumed to have 35,000 DWT capacity.

(3) Module barges include an estimate of barges required for construction equipment,

base, large pieces of machinery shipped in modular fowm, and other such items.

% Two iay barge spreads operate each year; one on the oil line, one on the gas line.
barge; bury barge, two or three supply boats, and several supply barges (capacity §,000 ST) to haul pipe to the lay barge.

Only barge requirements are shown.

modular housing used at the permanent support

Each lay barge spread consists of a lay

(5) Supply boats support the drilling rigs, platform installation, production platform operations; and pipeline lay and bury barge

activities.
during developmental drilling; 24 trips per platform during installation, § trips per platform during production, 75 trips per

lay barge and 25 trips per bury barge.

Monthly supply boat trips for each type support is 26 trips per rig for exploration drilling, 15 trips per platform

(6) Based on 120,000 DWT oil tankers.

(7) Based on 2.74 BCF LNG tankers.
(8) Based on 90 ST per cargo ship per port call.

ERE Svstems.

Ltd.



in Table 63, there are several categories of vessels serving 0CS

tonnage demands. The assumed capacity and purpose of each type of
vessel is discussed in the table footnotes. The more important cate-
gories are the supply boats, due to their large volume of trip-making,
and the oil and gas resources tankers, which are significant because of
the size of the vessels and volume of trip-making. Supply boat activi-
ties are expected to peak at about 4,287 trips in 1987, when the
combination of pipeline construction and drilling are near their highest
levels. Total OCS vessel trips for 1987 are 4,397. Since 0CS activities
in 1987 are focused at Makushin Bay, little direct impact will be felt
at Unalaska-Dutch Harbor. However, if the supply base had been main-
tained at Unalaska-Dutch Harbor, the expected level of GCS activities

in 1987 would be slightly more than double the volume of trip-making
forecast for the base case, 4,283 trips per year. Resources tanker
activities peak when respective oil and gas production peak. Due to

the size of the St. George Basin oil field and the economics of oil
resource recovery, trips by oil resources tankers have a sharply

defined peaking characteristic. Annual trips by oil resources tankers
peak at 252 trips in 1991, two years after production begins. Within
two more years, by 1994, annual trips by oil resource tankers decline

to 85 trips per year, almost a third of peak year activities. By 2000,
oil resource tanker trips have declined to approximately 16 per year.
LNG tanker activities exhibit a different, more even, pattern due to the
Targe volume of gas resources assumed to be discovered in the mean case
scenario. LNG tanker activities peak in 1993 at 94 annual round trips
and decline to 85 annual round trips by 2000,a 15 percent decline over

seven years.
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The number of vessel trips required to handle OCS-induced population
demand are also shown in Table 63. Only one additional 35,000 DWT
capacity tanker trip is required each year to handle induced population
petroleum demands. Vessel trips required to handle dry cargo demands
peak briefly in 1985 at 28 annual trips and again in 1989 at 53 annual
trips. Once production begins and the number of OCS workers remains
relatively steady, additional dry cargo trips also stabilize at 46
trips per year and remain at that level throughout the remainder of

the forecast period.

Marine tonnage demands at Cold Bay, shown in Table 64, are considerably
less in magnitude than those at Makushin Bay or Unalaska-Dutch Harbor.
Much of the reason for these lower demands is due to the fact that OCS
activities at Cold Bay are primarily transportation oriented and
increases due to OCS employment and 0CS-induced population are relatively
smal 1. Because of these characteristics only the consumables demands of
shore-based OCS employees and the demands of the additional local
population are important. OCS consumables demand at Cold Bay is
expected to peak in 1985, when the non-local OCS employment is also at
a maximum. Additional tonnage demands arising from the O0CS-induced
local population are based on proportional increases of petroleum and
dry cargo products over respective base case forecasts. Each peaks at

a different point in time. The additional demand for petroleum products
is partly created by 0CS-related helicopters located at Cold Bay, by

the increased trip-making of OCS employees and OCS-induced population

on the regional air transportation system, and by the increased use of

-275-



=912~

0CS AND OCS

TABLE 64,

INDUCED MARINE TRANSPORTATION DEMANDS AT COLD BAY
ST. GEORGE BASIN SALE 70 MEAN BASE CASE
1981-2000

YEAR 0CS CONSUMABLES DEMAND ADDITIONAL LOCAL ADDITIONAL REVISED
CALENDAR AFTER NONLOCAL ANNUAL POPULATION DEMANDS INBOUND TONNAGE OEMANDS INBOUND TONNAGE DEMANDS

YEAR LEASE Ocs CONSUMABLES PETROLEUM DRY CARGO PETROLEUM DRY CARGO TOTAL BASE REVISED

SALE POPULATION DEMAND PRODUCTS PRODUCTS PRODUCTS PRODUCTS CASE TOTAL
1981 13,300
1982 X 14,600
1983 1 16 " 29 560 23 560 52 612 14,800 15,400
1984 2 23 42 939 30 939 72 1,011 15,100 16,100
1985 3 36 65 1,873 46 1,873 111 1,984 16,600 18,600
1986 4 32 58 3,146 45 3,146 103 3,249 17,000 20,200
1987 5 3i 56 7,372 45 7,372 101 7,473 18,700 26,200
1988 6 31 56 6,949 45 6,949 101 7,050 20,500 27,600
1989 7 26 47 6,350 45 6,350 92 6,442 22,700 29,100
1990 8 26 47 4,565 45 4,565 92 4,657 25,700 30,400
1991 9 26 47 2,799 45 2,799 92 2,891 29,600 32,500
1992 10 26 47 2,972 45 2,972 92 3,064 31,300 34,400
1993 11 26 47 3,149 45 3,149 92 3,241 36,300 39,500
1994 12 26 47 2,978 45 2,978 92 3,070 40,300 43,400
1995 13 26 47 2,865 45 2,865 92 2,957 41,300 44,300
1996 14 26 47 2,661 45 2,661 92 2,753 46,400 49,200
1997 15 26 47 2,892 45 2,892 92 2,984 49,900 52,900
1998 16 26 47 3,109 45 3,109 92 3,201 53,400 56,600
1999 17 26 47 2,962 45 2,962 92 3,054 57,500 60,600
2000 18 26 47 2,818 45 2,818 92 2,910 61,000 63,900
Notes: (1) Consumables demand is basedon consumption level of 300 pounds (0.15 ST) per onsite-nonlocal employee per month.

(2) Based on a proportional increase over base case demands. Petroleum products are based on proportional increase
in regional population due to increased regional air travel demands affecting Cold Bay, and location there of helicopter

support base.

Source: ERE Systems, Ltd.



heating fuel and gasoline by the OCS-induced population. These
petroleum product demands were forecast on the basis of a proportional *
increase in regional population, as was done in the base case. Clue to
this relationship the demand for petroleum products peaks in 1987 at
about 7,400 tons. Dry cargo products,on the other hand, respond to
changes in local population. As a result, dry cargo product demands
peak in 1985 at 111 tons, decline slightly through 1988 and remain
relatively steady at 92 tons throughout the remainder of the forecast

period.

Total additional tonnage demands credited to 0CS or OCS-induced
activities at Cold Bay follow a pattern identical to petroleum products,
since petroleum products constitute 97 to 99 percent of the total. At
its peak in 1987, total additional tonnage demand reaches 7,473 tons
almost a 40 percent increase over the base case tonnage forecast for
that year, During this peak year, three additional tanker trips and
one additional dry cargo trip are necessary to provide transportation
for the petroleum and dry cargo products. By 2000, total additional
inbound tonnage demand due to OCS declines to only about 2,900 tons,
which in that year is only five percent of forecast base case inbound
tonnage. Only two additional vessel trips, one each for petroleum and
dry cargo products, are required in 2000 to satisfy OCS and 0CS-induced

demands.

Marine Transportation Impacts and Issues

The OCS events suggested by the mean case scenario are relatively
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moderate in scope, and tend to be concentrated at only three or four
locations in the Aleutian-Pribilof Region. These areas of concentration
include the offshore field itself and onshore areas at Unalaska-Dutch
Harbor, Cold Bay, and Makushin Bay. As discussed in the preceding text
and tables, the intensity of OCS activities at each location and asso-
ciated demands for marine transportation services vary considerably. The
beneficial and adverse impacts of these activities on transportation

services and facilities also differ from one location to the next.

In the offshore areas, the interactions of 0CS vessels and equipment
with non-0CS activities such as fishing or other transportation services
are topics of particular interest. Some potential fishing-related im-
pacts including loss of access to fishing grounds, loss of and damage

to fishing gear, and potential collision impacts were investigated by
Earl R. Combs, Inc. as part of their evaluation of the St. George Basin
fishing industry (Earl R. Combs, 1981). In their report, Combs
researchers estimated that only 163 metric tons of ground fishery
resources (bottomfish) would be rendered inaccessible by the year 2000.
This was felt to be insignificant in the context of over two million
metric tons of ground fish that are assumed to be available in the
Bering Sea and Aleutian areas. Other potential fishing ground losses
include 2.0 metric tons of King Crab and 1.4 metric tons of tanner crab,
which were also felt to be insignificant. The Combs report went on to
point out that Toss of access to some fishing grounds does not neces-

sarily lead to a loss of catch.
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With respect to fishing gear losses and damages, Combs estimated that
up to about 1,150 claims per year can be expected from fisherman
alleging damage to and loss of fishing gear. On an annual basis, the
corresponding claim value was estimated at $450,000 by 2000, based on
1980 dollars. Combs” report also noted, with respect to gear losses,
that the number of claims might be reduced if the fishing and oil
industries provided better charts and markings identifying respective
obstacles and, in general, attempted to maintain acceptable codes of
conduct. With respect to real and potential collisions, Combs” results
indicate that the number of potential collisions among all vessels of

the fishing and OCS fleets would grow each year as traffic volume

increased.

Approximately 1,233 potential collisions are possible each year, although
the actual collision rate was estimated to be only one collision every
seven years. Combs” report went on to state that this rate of collisions

(0. 14 per year) was rather low, and i1ts impact uncertain with regard to

the value of possible damages, injuries, or loss of lives.

The Combs study also attempted to treat collision possibilities in the
more confining harbors, such as Unalaska-Dutch Harbor. However, based

on the premise that 0OCS supply boats will be operating from Makushin
Bay rather than Unalaska-Dutch Harbor for most of the forecast period,
the probability of an OCS fleet-fishing fleet collision at Unalaska-
Dutch Harbor would appear small, even during the two year period when

the temporary service base is operating in that location.
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In addition to the above impacts, other impacts can be expected both
“offshore and onshore. In the offshore areas, not only will the number
of ships increase with OCS activities, but also the average size of vessels
in the region will increase due to their presence. For example,

the typical supply boat is about 200 feet in length, with a 40 foot beam
and a maximum draft of about 14 feet. Another example is the 120,000
DWT tankers carrying about 961,000 barrels of 0il with a length of about
950 feet, a beam of about 144 feet and loaded draft of approximately

53 feet. Because of their location at Makushin Bay and their expected
use of Unimak Pass, these large ships will be operating across the
busiest parts of vessel routes leading to Unaiaska and Akutan. This
increases the potential for collisions, particularly in fog and other
bad weather situations. These ships could use Samalga Pass, 125 miles
west of Makushin Bay, at potentially less risk. Such routing could add
a day’s steaming time to the route, however, and over the life of the
field add costs that affect the economics of field development. The
smaller 0CS supply boats are expected to operate between Makushin Bay
and the offshore field without the need to transit the Aleutians.
However, these vessels are also expected to cross major shipping lanes
enroute between these points. Such routing of the supply ships was
included in Combs” collision assessment, but the routing of the larger

tankers was not included.

Since the St. George lease sale area lies astride the major north-south
shipping lanes, the placement of rigs and platforms in the area may pose

additional hazards to navigation, particularly in light of the bad
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weather conditions prevalent in this region. In this situation, the
U.S. Coast Guard would consider establishing a fairway either through
the lease sale area or 1'mmed1'ate1y adjacent to 1it, Depending on a
variety of conditions discussed in the base case, the U.S. Coast Guard
may also implement a vessel traffic service (VTS) similar to that
employed at Yaldez in order to control the movement of oil and gas
tankers. In considering the vessel traffic service for-the Unimak

Pass area, consideration might also be given to the oil and gas tankers
serving the Bering-Norton lease sale area. Regardless of the VTS, however,
the designation of fairways at key locations and use of federal stipula-
tions in the sale lease, if utilized, could provide a high degree of

control over the routes of the various OCS tankers.

The effects of 0CS and 0CS-induced activities at, or near, shore base
facilities are also expected to affect marine transportation. During
the two years of OCS activities at Unalaska-Dutch Harbor, supply boat
activities steadily increase. Depending on the location of the support
base within Unalaska Bay, considerably crowded conditions might ensue
at the peak of each fishing season, particularly in the absence of a
small boat harbor or other mechanism for controlling vessel berths.
However, seasonal crowding is expected to be much worse in later years

of the forecast period when the bottomfish industry is more matured.
One benefit that might be derived from the location of the temporary
service base at Unalaska-Butch Harbor would be oil industry participation

in the construction of a new dock facility, which, after the oil industry
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leaves, would be made available to commercial shipping. The economics
of such a situation, however, may dictate that the oil industry maintain
its lease at Unalaska-Dutch Harbor for a longer period of time than
suggested by the petroleum development scenarios. If extended for only
three additional years, through 1987, the peak period for supply boat
activity will occur at Unalaska-Dutch Harbor instead of Makushin Bay.

As discussed earlier, under these conditions, total annual vessel trips

at Unalaska-Dutch Harbor would more than double.

The construction of the permanent marine support base at Makushin Bay
serves to concentrate most OCS marine transportation demands at that
location. To meet these demands, the oil industry will need to build
new dock facilities at the supply boat service base and at the marine
terminals. The service base dock will need to have sufficient number of
berths to handle peak operating conditions. Approximately 200 feet of
marginal wharf or pier, used for loading and unloading the supply boats,
are required for each drilling rig or platform being serviced. However,
when more than one rig is in operation, less space per rig is needed
(New England River Basin Commission, 1976). It is estimated that
approximately 366 meters (1,200 feet) of wharf or 183 meters (600 feet)
of pier usable on both sides would provide berths and may be adequate.

A minimum water depth of 15 to 20 feet would be required at the face of

the dock at all levels of tide.

Berthing facilities must also be constructed at Makushin Bay to handle

the crude oil and LNG tankers. Either a shoreside fixed pier or a sea
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island pier is likely to be constructed as an oil tanker berthing

faci 1 i ty. A shoreside pier can be either perpendicular or parallel

to the shore line depending on the channel current, prevailing wind
direction, and other factors. The major components of this facility
include a Ioaaing platform, breasting dolphins, mooring dolphins, and
a trestle connecting the loading platform to shore. In a shoreside
fixed pier, oil pipelines to the loading platform are contained in the
trestle. The sea island pier structure contains similar components
but moorings are available on both sides of the pier, which is accessible
only by water craft. Crude oil is pumped to the pier via submarine
pipeline. Generally, the oil industry would be expected to design and

size the facilities to meet their needs and those of various regulatory

bodies.

At Cold Bay, 0CS activities have an extremely small effect on marine
transportation services at Cold Bay. In fact, with a minor change in
the assumed standards of ship capacity employed in the analyses herein,
it is likely the four additional vessel trips at the peak of OCS acti-
vities could be greatly reduced or eliminated. If the present capacity
standards are maintained, the only advantage offered by OCS activities
is that the frequency of service to Cold Bay increases slightly.
However, without substantial increases in commercial shipping volume,
it is unlikely that any meaningful improvement will be made to the

level of service at Cold Bay.

With respect to levels of service elsewhere, the additional tonnage
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demand at Unalaska-Dutch Harbor, created by the 0CS -induced population,
will continue to increase the frequency of visits by commercial -carriers.
However, as discussed in the base case, it is likely that the amount of
cargo space dedicated to the Unalaska-Dutch Harbor area will increase,
thereby reducing the overall number of vessel trips. The frequency

of service at Unalaska-Dutch Harbor is not presently a problem, and
should not be in the future. Nor is capacity at the docks a problem

now or within the forecast period. |f, however, the marine shipping
companies have to reassign existing vessels from other ports to handle
0CS <induced cargo demands, then the level of service to other communities.

may be affected as described in the base case.

Although the presence of 0CS activities in the Aleutian-Pribilof region
create significantly large demands for marine tonnage movement, it is
unlikely that 0CS activities will contribute any improvement to the
overall level of marine transportation service provided the Aleutian-
Pribilof Region. One reason for this is that most, if-not all, of

the OCS direct tonnage demands are being transported by contract carriers.
Although some of the existing marine shipping companies may be recipients
of OCS transportation contracts, full and exclusive use of the contract
barges for OCS purposes will preclude use of that equipment for improving
service to other communities in the region. None of the marine carriers
would be expected to shift any of their regularly scheduled vessels to
serve OCS contract needs, unless a vessel was severely underutilized.
Another reason that 0CS will not contribute to level of service improve-

ments is that the 0CS-induced population growth takes place at
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locations where level of service is already high, as at Unalaska-Dutch
Harbor. At locations where levels of service are relatively low, as at
Cold Bay, the size of induced population growth is insufficient to
generate the large volumes of tonnage that would improve commercial

transportation services.

Air Mode
FORECAST OF AIR TRANSPORTATION DEMANDS AND REQUIREMENTS

The mean case will significantly increase demands on the region’s avia-
tion facilities, but is expected to have only a minor effect on existing
aviation services. This situation is created in part because the oil
industry is expected to use charter flights between Cold Bay and
Makushin Bay. This approach provides the o-ii industry the aviation
accessibility they require without seriously impacting the existing
transportation services and at the same time avoids the present runway

problems at Unalaska-Dutch Harbor.

Unalaska-Dutch Harbor

From the start-up of OCS activities in 1983 until the runway at Makushin
Bay is completed in late 1985, OCS employees working at the temporary
support base in Unalaska-Dutch Harbor and on construction activities at
Makushin Bay are expected to be transported between Cold Bay and
Unalaska-Dutch Farberlon scheduled air carrier flights. 0CS construc-

tion personnel bound for Makushin Bay are expected to travel between
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Unalaska-Dutch Harbor and Makushin Bay by helicopter. The effect

of these additional emplacements on the Unalaska-Dutch Harbor airport
for the first three years after the lease sale, together with
emplacements related to the local 0CS-induced population for the same
period are shown in Table 65. Annual emplacements on flights between
Cold Bay and Unalaska-Dutch Harbor due to nonlocal 0CS employment
increases from about 1,100 in 1983 to about 3,100 in 1985. Over the
same period, emplacements due to QCS-induced population increase from
about 500 emplacements in 1983 to almost 900 emplacements in 1985.
When compared to base case emplacements, the total additional em-
placements in 1983 constitute a 13 percent increase, while those in
1985 constitute a 30 percent increase over expected base case values.
The effect of these increased emplacements is equivalent to shifting
the forecast base case emplacements closer in time by slightly less

than two years.

When direct flights to Makushin Bay are initiated in 1986 0CS passenger
emplacements fall off at Unalaska-Dutch Harbor. FoOr the most part,

only OCS employees living in Unalaska-Dutch Harbor require transportation
to Makushin Bay. Consequently, between 1985 and 2000, annual emplane-
ments due to ocs employment and induced population peak in 1989 at

2,290 persons, a nine percent increase over the base case forecast for
that year. Since resident OCS employment stabilizes when oil and gas
production begins, emplacements due to OCS activities decline over

time as a percentage of total emplacements. By 2000, 0CS-related

emplacements decline to three percent of the forecast base case
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TABLE 6S.

UNALASKA-OUTCH HARBOR AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 MEAN BASE CASE
1981-2000

£AR e ESTIMATEDALRCRAFT OPERATIONS
YEAR T ANNUAL ENPLANEMENTS  PEAL 3
AFTER AHSUAL ENPMNE;}%N SLOCI& MONTH 0s3 AIR AR TAXI TOTAL PEAK
LEASE BASE (HDUTED () S AVERAGE  HRLLOOGTFEn, | CARRIER o\ WRUSHIN GTAER | ALACRAFT (g,
YEAR  SALE CASE POPULATION ' P13P131-$T10%(2 'TOTAL WEEK (3} OPERATIUNS(' ) oPERATIONS BAY {6) LOCATIONS' ' OPERATIONS O%10N3(91
1981 10,830 10,830 374 488 542 2,575 L5
1982 11,410 11,410 394 514 571 2,113 L5
1983 1 12,000 470 1,068 13,538 471 548 617 605 3,603 20
1986 2 12.s80 655 2,016 15,251 535 §46 699 636 3,984 22
1985 3 13,170 879 3.108 17,157 605 1,008 792 668 4,658 26
1986 4 15,310 902 17,212 594 986 779 565 825 $,561 n
1987 5  19.430 1.512 20,942 722 1,095 949 926 987 6,861 8
1988 6 22,620 1.275 24,335 842 1,015 L,108 1,008 1,189 1,738 43
1989 7 25840 ST 28.130 970 1.205 1275 1,251 1.31s 8.931 49
1990 8 29,140 . 30,982 1,069 1,054 L 402 973 1.476 9.222 51
1991 9 33.370 1.854 3s ,224 1 ,21s 600 1,593 882 1.688 9,685 54
1992 10 37,600 1,854 39,454 1,361 600 1,783 8s2 1,899 10,687 59
1993 11 41.884 1,854 43,714 1,509 600 1,976 882 2,113 11.705 65
1994 12 46250 1,854 48,108 1,660 600 2,173 882 2.332 12,745 70
1995 13 50.610 1,854 52,464 1.810 600 2,369 882 2,550 13.780 7
1996 18 534043 1.854 55,254 1,906 600 2,494 682 2.689 14,440 80
1997 15  56.260 1,854 58,114 2.005 600 2,623 882 2,832 15,120 3
1998 16  59.100 1,854 60,954 2.103 600 2,751 882 2.974 15,795 87
1999 17 61,950 1,854 63,804 2.201 600 2.877 882 3,117 16,472 91
2000 18 64,830 1.854 66,684 2.301 600 3,009 882 3,261 17,157 9%

HOTES: (1) includes enplanementsassociated with: 02S employeeswho are local residents; additional indirect Emgployees.

who are assumed to be tocal
resi dents; and dependents of both g roups.Trip rate Is 5.6 tripsper year per persen. See Table 9

{2} Includes enplanements af:aon-tocaiAleuttfanregi on OCS employees. OCS employess from ather Alaskanragi ens. and non-Alaskan OCS
employees. Tripsshown are cunulative trips from each OCSemployee classification. The trip ratefor eachclassi ficationisbased upon
crew rotation factors. See Appendix B.

{3) For Base Case and0CS induced lecal population, peak month enplanements are IS percent of annualenplanements.f or non-local 0cs
employeespeak monthenpl anements are twice annual monthl y average. Average week {sdetermined by dividingpeak month by 4.345.

{8) OCS Helt copter’ operatignsbasedon L. 5 tripsper day untfl helicopter gperations are transferred to MakushinBayi n 1986. {naddition,
over the period 1983.1985, helicopters are used to f erry 0CS construc t1 on emp! oyees f rom Unal aska-Outch Harbor €0 constructi on camps at
Makushin Bay, Beqinningin 1986 . helfcopter yse of Unalaska-Dutch Harbor declines ¢o apout | 5 percent of Makushin Bay hel icopter trips.

(5) Derived fromtherelationship:

[( Base Case ) 0CS {nduced Local Population (Non-Lm:al 0cs Emuloyees)]
Annual Enpianements x 0.9/ + \ Annyal Enplanements x 0.99 / +\ Annual £nplanements x 2.0

une_rg: The factor 0.9 assumes 90 percent of base case enplanements are on air carrier aircraft: the factor 0.98 assumes 98 percent o
QC: induced tocal nouglannn enplanements are on air carrier aircraft; the factor 2.0 assumes arrivals equal deoartures; and the factor 40
is the adjusted capacity of a YS-11A aircraft assumed as standard.

{6) The ayrfieldat Makushin Bayisnotavai 1 able until 1986. At that time, an air taxiservice shuttleslocal O C S employees between Unala ska-
Dutch Hareor and Hakushingday.

( 7y Al taxioperationsto Other loations 4re based on the relati onshi p:

dase Case 0CS Induced Local Population )]
(A ) ) . 0.02 -

nnual Enpianements * 0.1 Annual Enplanements 20

dnere: the factor 0.1 assumes 10 percent of base case enplanements are on atr taxi aircraft, the factor 0.0Z assumes 2 percent of 0CS
induced localpopul ati on engl anements other than thase CO Makus hin8ay are on air taxiavrcraf t; the factor 2.0 assumes arrivals equal
aepartures; and the factor 4 15 the adjusted capacity of a typical air tax1 aircraft.

(8)air carrier operations plus atrtaxioperations to other locations are assumed to constitute 40 percent of totalaperatians before
accounting for OCS induced operations.

{9) Peak daily operationsdre assumed to be twice annualdaily average operations.

SOURCE: &Re Systems, Ltd.



enp]anements for that vyear. Peak month average week enp?anements at
Unalaska-Dutch Harbor, which in the base case showed relatively steady
growth throughout the forecast period, now show a plateau effect in
1985 and 1986, due to OCS-added emplanements. Beyond 1986, peak month
average week enp’lanements continue to show the steady growth pattern
of the base case. In 1985, peak month average week enplanements con-
stitute & 33 percent increase over peak period base case enplanements

for the same year.

Changes in annual aircraft operations at Unalaska-Dutch Harbor due to
OCS activities follow a pattern similar to that of passenger enplane-
ments. One significant change is the introduction of helicopters used
to provide offshore support to the marine service base and to move
construction personnel to and from Makuskin Bay. Annual helicopter
operations grow from 550 in 1983 to just over 1,000 operations in 1985.
In 1986, the helicopter base is relocated to Makushin Bay and the
shuttle of construction workers ceases. Between 1986 and 2000,
helicopter operations at Unalaska-Dutch Harbor consist of stop-overs
for parts, key personnel, or visiting dignitaries. It 1is assumed that
15 percent of the operations at Makushim Bay include a stop-over at
Unalaska-Dutch Harbor. This accounts for the forecast for 1986-2000

in Table 65.

Other classes of aircraft operations increase as well. Air carrier
operations in 1985 increase 34 percent over the base case, but by 2000

exceed the base case forecast by only three percent, due to the use of

-288-



charter aircraft by the oil industry. When resident OCS employees at
Unalaska-Dutch Harbor begin commuting to Makushin Bay in 1986, it is
assumed an air taxi will be used for transportation. These air taxi
flights peak in 1989, decline slightly by 1991, and remain steady
through 2000. At their peak in 1989, these air taxi flights represent
a 97 percent increase over the pase case. Other air taxi activities
are not as greatly affected by (0CS activities. During 1989, other

alr taxi operations constitute only two percent of base case air taxi
operations. Combined air taxi operations in 1989 increase 99 percent

over the base case.

Total aircraft operations continue to increase annually throughout the
forecast period in a pattern similar to the base case. When 0CS acti-
vities begin in 1983, total operations increase 26 percent over the
base case estimate; by 1989, when OCS activity peaks, total operations
increase to 46 percent over the base case estimate; by 2000 total

operations have declined to only 11 percent of base case values.

Makushin Bay

At Makushin Bay, passenger emplacements increase several orders of
magnitude when the airfield becomes operational in 1986 as shown in
Table 66. Within three years, by 1989, when 0CS employment peaks,
annual enplanements at Makushin Bay exceed 15,900 persons. Thereafter,
enplanements decline more than 50 percent within two year§ to a steady
Tevel of slightly more than 6,200 persons. Peak month average week

enplanements at Makushin Bay follow a similar pattern, peaking in
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TABLE 66.

MAKUSHIN BAY AIR TRANSPORTATION DEMANDS
ST. GEORGE BASIN SALE 70 MEAN BASE CASE

1986-2000
YEAR PASSENGER _ENPLANEMENTS ESTIMATED AIRCRAFT OPERATIONS
AFTER ANNUAL ENPLANEMENTS PEAK MONTH 0cs AIR TAXI TOTAL PEAK
CALENDAR  LEASE (1)60LF TOTAL  AVERAGE . HELAGASTEE )\ COLD THEN () AIRCRAFT DAILY
YEAR SALE putcH HARBOR' VBAY(2) week(3 opERATIONS'Y) gay(s) puten narsor(®) cHARTER'?) opErATIONs opERATIONS (8)
1981
1982
1983 1
1984 2 582 582 23 62 62 1
1985 3 3,791 3,790 146 460 460 3
1986 4 1,130 2,532 3,662 141 6,570 126 565 691 7,952 44
1087 5 1°852 11,652 13.504 518 7.300 582 926 1,508 10,316 57
1988 6 2,016  12,96014.976 575 7,300 648 1,008 1,656 10612 59
1089 7 21503 13.44015.943 612 87030 672 1,251 1,923 11.876 66
1990 8 1,947 9,732 11,679 448 7,027 486 973 1,459 97945 55
$ 1991 9 1,765 4,476 6,241 240 4,015 224 882 1,106 6,227 35
' 1992 10 1,765 4,476 6.241 240 4,015 224 882 1,106 6,227 35
1993 n 1.765 4476 6.241 240 4.015 224 882 1,106 6,227 35
1994 12 1,765 4476 6.241 240 47015 224 882 1.106 6.227 35
1995 13 1,765 4.476 6.241 240 4,015 224 882 1,106 6.227 35
1996 14 1,765 4,476 6,241 240 4,015 224 882 1,106 6,227 35
1997 15 1,765 4,476 6.241 240 4°015 224 882 1°106 6,227 35
1998 16 1.765 4476 6.241 240 4.015 224 882 1,106 6.227 35
1999 17 1,765 4476 6.241 240 4015 224 882 1,106 6.227 35
2000 18 1.765 4476 6.241 240 4,015 224 882 1.106 6.227 35

NOTES: 1) Before 1986 opening of Makushin Bay airfield, all 0CS employees enplane for Unalaska-Dutch Harbor. After 1986, only
residents of Unalaska-Dutch Harbor enplane for that location.

2) Direct enplanements from Cold Bay begin when airfield is available, 1986.

3) Based on twice annual monthly average divided by 4.345 weeks per month.

4) Based on 1.0 trip per day per rig/patform to 1990. After 1990, based on 0.5 trips per day per rig/platform.
5) Based on aircraft with adjusted capacity of 40 passengers,

6) Based on aircraft with adjusted capacity of 4 passengers.

7) Assumes Cold Bay plus Umalaska-Dutch Harbor operations are 50 percent of industry air taxi charters. Other charters
include Hercules heavy airlifters, executive jets, and other aircraft. types.

8) Peak daily operations are assumed to be twice annual daily average operations.

SOURCE : ERE Systems, Ltd.



1989 at 612 per week and declining to a steady rate after production

begins.

Aircraft operations at Makushin Bay, also shown in Table 66, are expected
to consist of helicopter operations, scheduled charter flights to and
from Cold Bay, air taxi operations to Unalaska-Dutch Harbor, and other
aircraft operations for equipment and material movements. Initially,
helicopters would be the only means of access to Makushin Bay. With
completion of the aviation facilities in 1986, all helicopter opera-
tions formerly at Unalaska-Dutch Harbor would relocate to Makushin Bay.
In contrast to the helicopter support at Cold Bay, which is oriented
primarily toward the movement Of employees between offshore and Shore
locations, helicopter operations at Makushin Bay are oriented more toward
equipment and supply requirements. During the construction phase and
during installation of the platforms, helicopter operations are

expected to be at a level of one round trip per day, per week, per
platform. After production begins in 1989, operations are expected to
decline to one round trip every other day. Industry charter flights
between Makushin Bay and Cold Bay are expected to utilize an aircraft
similar to the YS-11A, with an adjusted capacity of 40 passengers. At
the height of OCS activities in 1989, it is anticipated that this
charter would operate once a day in each direction, probably originating
in Cold Bay. When oil and gas production begins and employment levels
decline, only one round trip every other day is required. The air taxi
between Makushin Bay and Unalaska-Dutch Harbor is expected to be a

smaller aircraft with an adjusted capacity of 4 passengers. As
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discussed earlier, these air taxi trips peak in 1989, decline in two
years to a constant state, and remain constant for the period 1991

through 2000.

The oil industry is also expected to use other charter aircraft, such
as Hercules C-130°S, executive jets, and other fixed winged aircraft,
to move equipment, men and materials. There is insufficient historical
data available to make an accurate assessment of the magnitude of such
other charter activity. For purposes of developing a total operations
forecast, it was assumed that other charters constitute at least 50
percent of OCS aviation needs. As a result of these various aircraft
activities, total aircraft operations at Makushin Bay increase from
almost zero in 1986 to a peak in 1989 of almost 12,000 annual operations.
Annual operations exceed 10,000 in 1987 and 1988, as well. Once pro-
duction begins, total aircraft operations decline to a steady level of
about 6,200 annual operations. peak daily operations follow a Similar
pattern. Daily operations exceed 55 per day for the period 1987 to

1990, peaking in 1989 at 66 daily operations.

Cold Bay

Aviation activities at Cold Bay become much more intense as a result of
0CS development in the St. George Basin. As illustrated in Table 67,
there are three categories of 0CS enplanements: (1) the 0CS-induced
population, who are OCS employees and dependents resident in Cold Bay;

(2) nonlocal OCS employment, whose primary contingent is the offshore
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TABLE 67.

cow BAY AIR TRANSPORTATION DEMANGS
37. GEORGE BASIN SALE 70 MEAM BA3E CASE

98121
PASSENGER ENPLANEMENTS

YEAR o 1 ESTIMATED AIRCRAFT OPERATIONS o

AFTER MONTH

LEASE BASE  INDUCED MAKUSHIN TOTAL ayppage HELICOPTER,.,  CARRIER FARUSHIR—THER ——  AIRCRAFT ALY
v popLATIONt 1) emy vt aav( 3. AvERAGE openations!S! opemations’® W (7) | otaTioNE " opeaTIoNs'?! operaTions! 10)
1981 21,490 A 741 2.137 1,075 8,028 44
1982 23462 : 8as 2.2n 1,173 3,610 48
1983 1 23.659 . , 967 2.190 2573 1,186 11,586 64
1964 2 24.054 . . 1.08! 3,650 2.794 1.207 13,651 75
1965 3 26419 13. 40,358 1444 4,380 3417 1,32 16,387 90
1986 4 27,011 519 . 2532 st L S0 6,570 4,332 126 1,356 20915 115
1987 5§ 29,968 654 ‘ 5 gé 4o§ 43.000 7,300 5,563 582 1.507 25.556 141
e 7 T s | i EOm tw i
1989 | 1.2 ! . 2,644 , ] . )
o DR g t M : 7.2 64, 3% taz 4,018 4422 186 ERE 29,881 115
1991 9 49290 1,M2 7,336 4,476 62164 2190 4,015 4,597 224 2475 21.919 121
1992 10 62247 1,042 8.928 4476 56,693 2,353 4,015 4,90a 224 2.623 23,065 127
1993 11 61317 1,042 10,947 4,476 77767 2,143 4,015 5,642 224 3,077 26,034 143
1994 12 68612 1042 9,612 4476 63742 2943 4.015 6,024 224 3441 27.9017 153
199s 13 70189 1,042 8.256 4,476 63963 2,946 4,015 6,037 224 3,520 28,120 155
19% 14 79455 1,042 7,020 4,416 91,993 3216 4,015 6.552 234 3,964 30576 168
1997 35 85567 L1042 8.938 4,476 103,013 3502 ﬁ }E 1 224 4,289 32.663 180
1998 16 92,074 1,042 10,947 4,476 108.539 3,804 : 7.659 224 461 24,922 192
1999 17 99369 1,042 9.612 4.476 14,499 4,005 4,015 8,041 224 4,979 36,789 202
000 18 105481 1,042 8..255 4,476 119,255 4,163 4,015 8,346 224 5,265 38,314 210
Notes: (1) Includes enpianements associated with: 9€S ORILOYMS who are local residents: additional indirect emiayses, who are assumed to be

local residentsy and dependents of DOth groups. Trip rate is S6 trins per year per parson.

(2) Includesonly Cold Bay based ® npIM&tS associated with: nontoeal Aleutian region OCE avpioyees, 023 emoloyess from other Alaska
regions, and noneAtaskan OCS emdloyees. Trips shown are cumslative trips from ¢ ach Of BLM's 0CS emioyes Classifications. The
trip rate for each classification is bared upom crew rotation factors di in A $x 6.

(3) Wnen the Makushin Bay airfield tecomes accessible in 1956, the of 1 industry is expected to operate a Charter batween Cald6ay and
Makustiin Bay and Anchorage. The figures shownare CoO| Bay to Makushin Say eroianemnts,

(4)  For base case and 023 induced 1lecal population, peak month esplanements are 15 percent of annuai emplanements. For non-laca 1 0C3
empioyees, peak month eoplanements are twice annual monthly average. Average week is detarmined by dividi ng peak month eoni anements
by 4.345 weeks/month.

(5) 023 heiicoptar operationsare based on 1.0 tripscer day per rig/platfom.  Whenoroductfon starts heft tooter trips decline to

5 trips per day per Ft9/platfora.
(6) Air Carriar toerations ars derived from the relationship:
9ase Case induced tocal Pooulation
[( Annual_Enplanements * 0-9) <t (OCS Anmal Snotanerents % 098] + (M;mml:?lioncs":mnﬂ;;‘y;“)! x 2.0 + 750 (1+4)8
0.55 x
Where: the factor 0.9 assumes 50 percent of base case enojaned and through passengers are on air carvier airerafts the factor 0.98
assumes 08 percent of OCS {nduced local population o aimed and throuqh cassencer< arw onair carrier aircraft: all non local ots
esployess are enplaned M  air carrier atrcraft] che factor 2.0 assuses arrivals equaj departures; the factor 0.55 aafusts enplane-
mants to represent both andianad and through passengers ; the factor 51 reoresents  the weightad average adjusted capacity of ailrcraft
using Cold Bay; and the factor (141)n represents a 9 istics waare 1 {s assumed a3 one percent and n 1s the numder
of years from 1 980,

(7) The Makushin Bay chartar fligﬂhts aY6 expectad to use Y$-114 or simdlar aircraft wi th an adjusted capacity of 40 seats. Gperations
shown are dert ved from Makuchi n 8ay enp lanements .

(8) Afr taxi operations to othar locations are basedon the relati onship:

Base Case . + (ocs
(,nnuai Enolanemants ¢ 1) ( [!ﬂn::::dz’l;oc!l ::‘!P:::;“mn *x 0.02)] x2.0
where: tha factor 0.1 assure 10 percent of base case eaplanements atr taxi aircraft. [ 0.02 qcs
induced Tocal population enplansments other than those te Makushin eayarae’;:oanircaxixai I-craft: :tl'll: acgl%r'r 2.0 gssssg!!ssazr?_gcge;of
equai departures: and thefactor 4 is the adjusted capacity Of atrypical air taxi aircraft.

(9) Air carrier cperattons Pius air taxi operations co othar locati ons are assumed to constityte 40 percent of toca 1 operations tefore

accounting for 02S Induced operations.
{10) Peak dai 1y cperations are assumed to be twice annual datly average operations.

Saurce: ERE Systems, Ltd.



labor force working on the rigs, platforms, and pipeline, and includes
0CS employees in the shorebase helicopter support group; and (3)
Makushin Bay enplanements representing 0cs employees working at

Makushin Bay. Because of the large offshore contingent, the peak

year for OCé activities at Cold Bay is 1987. During 1987, approximately
51,434 enplanements, 1.72 times as much as the base case, are attributed
to OCS activities. Total passenger enplanements in 1987 reach approx-
imately 81,400, with OCS activities making up 63 percent of this figure.
This level of enplanements is equivalent to advancing the base case
forecast almost 10 years forward in time. Although OCS activities
decline substantially following the end of offshore activities and
start-up of production, enplanements continue to rise throughout the
forecast period due to growth in the fishing industry. By 2000, OCS
enplanements .o <tjtute only 12 percent of total annual enplanements

and represent a 13 percent over anticipated base case enplanements for
that year. Peak month average week enplanements follow a similar

pattern, peaking in 1987 at approximately 3,000 enplanements o yeek,

a figure 4.5 times greater than the base case for the same year. In 2000,

peak period enplanements exceed those forecast for the base case by

a factor of 1.9.

Because of the offshore 0CS work force, helicopter operations are intro-
duced to Cold Bay. These OCS helicopter operations are a function of
the number of rigs and platforms operating, the number’ of employees,

and transportation demands of other miscellaneous commodities. The trip

rate for these operations was assumed to be 2 trips per day, per rig.
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As a result, 0CS helicopter operations peak in 1989, rather than 1987
when enplanements peak. However, once production starts, helicopter
operations decline 50 percent and remain stable throughout the

remainder of the forecast.

In response to the annual changes in employment, air carrier operations
rise to a peak in 1987, decline slightly as production activities begin,
and continue to rise steadily again over the period 1990 to 2000.

During the first seven years of OCS development, most of the OCS-related
trips are made by transient employees commuting to out-of-state residences
through Seattle. For example, in 1987 there are 50,580 0CS enplanements
by persons living outside the region. Of these, 9,972 enplanements, or
20 percent, are by Alaska residents, and 40,608 enplanements, or 80
percent, are by non-Alaskans. By the eighth year, 1990, many of the
long-term employees will have relocated to Alaska and the more signifi-
cant orientation of trip-making beyond the eighth year is toward Alaskan
communities, most likely Anchorage and its surrounding area, or the

Kenai Peninsula.

Air taxi trips between Makushin Bay and Cold Bay were already discussed
earlier for Makushin Bay. The use of air taxi to other locations within
the region will not be affected significantly, from the standpoint of
0CS enplanements. It is assumed that only two percent of the 0CS-
induced population and that virtually none of the transient 0CS employees

will use air taxi services.
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Total aircraft operations at Cold Bay follow a pattern not unlike

annual enplanements. Between 1983 and 1989, total operations increase
rapidly reaching a plateau In the period 1987-1989 centered around

25,000 annual operations. A slight decline occurs in 1990 and then

total aircraft operations increase again to over 38,314 by 2000. The
level of total aircraft operations at Cold Bay in the 1987-1989 period
represents from 2.42 to 2.00 times as many operations as were forecast
for the base case for that period. By 2000, total aircraft operations

at Cold Bay for the mean case exceed forecast base case operations by
only 18 percent. Similar changes occur in peak daily aircraft operations
at Cold Bay, which peak at 141 daily operations in 1987, decline slightly

through 1990, and then increase to 178 daily operations in 2000.

Anchorage International Airport

In the analyses of prior lease sales (in prior OCS studies), the
Anchorage International Airport was evaluated because air route
structures in other parts of the state of Alaska are such that all
nonresident OCS employees had to pass through to the Anchorage Airport
on the way to Seattle. In the St. George Basin sale, because of the
direct linkage to Seattle from Cold Bay, Anchorage International
Airport is not affected by out-of-state workers. However, Anchorage
International Airport is affected by OCS employees destined for the
Anchorage or Kenai areas, and potentially other areas in western or
interior Alaska. By 1996, the Alaska Department of Transportation

and Public Facilities (ADOT/PF) is forecasting 3.6 million enplanements
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and 3.2 million through passengers for the Anchorage International
Airport. The base case forecast for 1996 assumed that 41,500 enplane-
ments at Cold Bay had a destination 1in Anchorage and also assumed that there
would be enplanements in Anchorage on the reverse trip. No attempt was
made to separate enplanements from through passengers; all were assumed
to be in the first category. Based on BLM's petroleum development
scenario Tfrom 1996, together with ISER assumptions about statewide
residency patterns, approximately 6,480 additional 0CS-related
eﬁplanementSat Cold Bay have a destination at or through Anchorage.
When compared to the base case, OCS enplanements with an Anchorage
destination cause a 16 percent increase In such trips. However, based
on the projected growth at Anchorage International Airport, those

6,480 enplanements constitute only 4 percent of one year’s growth.

0CS-related enplanements from the St. George sale at Anchorage do not
peak in 1996, however; they peak in 1987. Assuming steady growth
between 1979, when Anchorage had slight”ly over 1 million enplanements,
and 1996, when Anchorage is forecast to have 3.6 million, enplanements
in 1987 should be approximately 2.2 roil’lion. From the information in
Chapter 1V, base case enplanements at Cold Bay in 1987 with a destination
at or through Anchorage International Airport are estimated to be

about 15,650 persons, less than one percent of expected enplanements at
Anchorage for that year. OCS enplanements at Cold Bay in 1987 with a
destination at or through Anchorage International Airport are estimated
to be 9,970 persons, a 64 percent increase over base case enplanements

that same year. Total enp”lanements at Cold Bay in 1987 with a
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destination to or through Anchorage International Airport are 25,620
persons. Assuming all of these to be enplanements at Anchorage
International Airport, they would constitute about 1.18 percent of

expected enplanements for that year, a relatively small percentage.

Air Transportation Impacts and Issues

The advent of OCS development at the intensity suggested by the mean
case scenario can be expected to increase demands on existing aviation
facilities and services over and above expected base case demands. At
times, the demands will be quite large due to the timing of OCS events
vis-a-vis bottomfish development. In general, within the Aleutian-
Pribilof region the problems of poor weather, low air travel demand,
poor facilities and services, and high air-fares (as discussed in
Chapter 1V) are not going to be solved by the presence of OCS development.
Since 0CS development is concentrated in only a few communities any
benefits are likely to be similarly concentrated, while the negative
aspects of such sharply increased demands are more likely to be spread

around the region.

In the mean scenario it was assumed the oil industry would utilize a
charter aircraft to transport 0CS employees between Cold Bay and Makushin

Bay. The charter was assumed to be in operation from the opening of



Makushin Bay”in 1986 up to and through 2000. Between 1986 and 1989,
when production begins, the charter’s principal orientation is the
linkage between Cold Bay and Makushin Bay, since most OCS employees are
expected to arrive from Seattle during this period. Service to
Anchorage can be worked into the route schedule but is not the focus
of the service. Once production begins, and the character of 0CS
employment becomes one of a greater number of Alaskan versus non-
Alaskan employees, the linkage to Anchorage becomes much more iImportant.
Thus, during the last decade of the forecast period, the charter is
assumed to serve the Anchorage-Makushin Bay route with an intermediate

stop at Cold Bay.

If the oil industry does not utilize a charter aircraft, the burden of
transporting 0CS employees would fall on the scheduled air carriers.
Based on the existing schedules, and load factors, the airlines could
continue to operate the existing service and meet both expected bottom-
fish and OCS demands for approximately five more years (until 1985), at
which point they will be required to increase the capacity along
virtually all existing routes used by OCS activities: Cold Bay to
Unalaska-Dutch Harbor, Cold Bay to Seattle, and Cold Bay to Anchorage.
The initial reaction of the airlines would be to increase the utilization
of aircraft now serving the routes, if possible. Alternatively, they
could divert underutilized aircraft from other routes, or make unused
charter aircraft available a limited percentage of time, thus maximizing

the utilization of other available equipment.
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In addition to increasing utilization, the airlines could proceed to lease
or purchase additional aircraft. A careful assessment of future demands
would be required to justify either long-term leases or outright purchase.
The increase in bottomfish demand, although rapid, is spread out over a
relatively long period of time, allowing air transportation senAms to
evaluate demands year to year and to make appropriate responses 1IN a
timely way. Since OCS activities during the first six or seven years
build more rapidly, peak sharply, and then fall off, the differences

from one year to the next create a situation in which the airlines and
potential lenders are unsure about the growth in demands. If an

airline lacks the financial ability to convince lenders that additional
capacity is a good investment, airlines might be expected to curtail or
otherwise reduce services at low demand communities in order to get
additional aircraft or greater frequency on high demand routes. In
addition to enhancing airline profits, such a move would be designed to
address concerns about 1'nv1't'ing competition into high volume areas they

cannot serve effectively, a point that is particularly important for

their long-range financial well-being.

The extent to which competition could enter the Aleutian-Pribilof air
transportation market may depend on facility improvements along key
routes. Jet aircraft cannot economically, or physically in many cases,
operate in the A“leutian-Pribilof region due to the short runways. Com-
petitor fleets,largely made up of 737 and 727 aircraft, would find it
difficult to add one or more turbo-prop aircraft to their fleet except

in long-term high demand areas because the aircraft lacks flexibility to
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be competitive on other routes’. If, however, existing runway facilities
and airspace controls were improved to the point where jet aircraft
could navigate to a location, land, and take off without reduced payload
problems, the competitive situation could change significantly. Turbo
prop and other similar equipment would be relegated to feeder services,
largely within the Aleutian-Pribilof and Bristol Bay regions. Simple
extension of the runways to handle jets, however, is not the answer to
improved air services. At some communities the provision of any runway
might be an improvement; at others the need for instrument approach and

landing systems could lead to improved Se€rvices.

The advent of OCS activities is also expected to exert upward pressure
on airfares generally. Since the peak of OCS activities occurs at
approximately the same time as bottomfish development begins to
accelerate, the combination of these two events and the rapid pace of
change associated with them is expected to create a boom-town atmosphere
in the affected communities. This boom-town atmosphere is expected to
create inflationary characteristics in the 1ocal economies, driving the
price of both goods and services upward. Since-this atmosphere will
affect salaries and Other costs to the airlines, they can be expected
to respond by increasing air fares. Whether the increases in

air fares are a legitimate recovery of costs or other expenses, or are
an attempt to take advantage of the boom to make more Profit, is perhaps
irrelevant to the impact that increased air fares have on communities
not affected by either bottomfish or 0CS development. Artificially

increased prices would be expected to decrease demands or depress
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the growth in demands in non-affected communities. That in turn
will be met with less frequent or unimproved services, and overall the
quality of service available to the communities not participating in

the “action” is likely to decline absolutely or relatively.

Unalaska-Dutch Harbor

As in the base case, no additional improvements of the Unalaska-Dutch
Harbor runway are anticipated for the mean case. Instead, the scenario
assumed construction of a new runway at Makushin Bay. One possible
alternative to a new runway at Makushin Bay would be to have the oil
industry contribute to runway improvements at Unalaska-Dutch Harbor.
The improved runway would have to be linked by highway to Makushin Bay,
however. Consequently, the cost of improving Unalaska-Butch Harbor
airport from the oil industry’s perspective would have to include the cost
of an unimproved road to Makushin Bay. Such an approach might be to
the community’s advantage over the long run. Capacity alone is not
justification for the improvement, based on the estimate of capacity
developed in the base case: 45 operations per hour, 49,300 operations
per year. When these figures are compared to the forecast lavel of
operations in Table 65, it appears that the runways have sufficient
capacity throughout the forecast period both on an annual basis as

well as a daily basis.

Construction of the runway at Makushin Bay could trigger adverse

reactions by the residents of Unalaska-Dutch Harbor, particularly if
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jet aircraft are used to provide charter service from Cold Bay. 0CS
employees would have the privilege of jet transportation and the
community could feel disadvantaged with its “inadequate” facility.

Such a reaction would tend to increase pressure on PubliC agencies to
improve the Unalaska-Dutch Harbor airport so that a similar level of
service can be provided there, OrF such a reaction might trigger a
desire to get the oil industry to allow commercial aircraft to use the
Makushin Bay facilities with additional pressure on DOT/PF to construct

an improved road between Unalaska-Dutch Harbor and its “new” airport.

The introduction of helicopters to the Unalaska-Dutch Harbor airport can
be expected to create some initial pressure on FAA regarding rapid
approval of airspace approach and departure patterns and identification
of a helicopter landing area on the airport. Since helicopters can
operate in higher cross winds and have steeper ascent and descent
slopes, their use at Dutch Harbor airport would not appear to be a
problem; however, FAA’s analysis would seek to identify any potential

obstacles. Similar approvals would be required at Makushin Bay.

Cold Bay

The airport at Cold Bay will be directly affected by the movement of
transient OCS workers. Most of these workers, and those of the bottom-
fish and traditional fisheries as well, only change planes in Cold Bay,
although some OCS workers may be overnight guests while awaiting

assignments.
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As discussed in the base case, the operational capacity at the airport
is estimated at 55 operations per hour based on the theoretical capacity
of the runway configuration, daily capacity could be as high as 1,320
operations and annual capacity as high as 481,800 operations. Even
when corrected for IFR conditions, during summer months the runway could
be expected to have a capacity exceeding 528 daily operations, which
means that there is sufficient capacity to handle projected Cold Bay

aircraft operations throughout the twenty-year forecast period.

Based on FAA’s ten-year plan for Alaska, the operations forecast for the
mean case in 1990 exceeds FAA’s forecast by about 35 percent. Though
no major improvements are planned for the airport, the rapid increase
in enplaned passengers at Cold Bay may serve to increase the priority of

improvements for the airport.

The introduction of 0CS helicopters at Cold Bay are not expected to have
as great an impact on FAA’s review and approval process as those at
UnaTaska-Dutch Harbor, because a helipad area has already been identified.
However, FAA will still need to conduct the review because the type of
helicopters introduced could be quite different than those for which the

airport is currently qualified.
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VII. MEAN CASE SCENARIO IMPACTS
FACILITIES AT LOCATION ALTERNATIVE TWO

The mean case scenario presented in the previous chapter dealt with
only one of several possible locations for shore base service facili-
ties and oil and gas terminals. In this chapter, the analysis focuses
on possible impacts at a second location for these facilities. Since
the only substantial change between the mean case in Chapter VI and
this chapter is the location of the permanent support base and oil/gas
terminals, the development and production schedule as presented in
Table 57 continues to guide 0CS activities. In determining the impacts
of this modified scenario we are not looking at the entire range of
issues, but rather at changes to the positive and negative effects al-
ready identified in Chapter V1. Consequently, the analysis presented in
this chapter will not duplicate the various tables presented in Chapter
VI. Instead, part of the discussion will attempt to show how informa-
tion in the tables of Chapter VI can be recombined or modified to sup-
port the analysis; and part of the discussion will present qualitative
conclusions or inferences about how the effects of the sale are differ-

ent when the location of these facilities changes.

As in the location alternative one situation, initial exploration ac-
tivities will probably be supported by a temporary marine service base
at Unalaska-Dutch Harbor. When the decision is made to develop the St.
George Basin field, Ikatan Bay is chosen as the site for the per-

manent support base. Ikatan Bay is situated approximately 35 to 40 air
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miles southwest of Cold Bay. The permanent base at Ikatan Bay would
be identical to that suggested for Makushin Bay, ultimately supporting
a complex containing pipeline and terminal construction camps, the
offshore support facility, possibly a pipe coating yard, marine oil
and gas terminals with supporting marine infrastructure, and a 6,500
foot gravel runway to provide heavy airlift capacity. Initial con-
struction activities would be oriented to getting the marine service
base and the runway operational. Pipelines linking the oil and gas
terminals at the Ikatan Base to the offshore field would traverse

Isanotski Strait and Bechevin Bay.

With respect to economic factors affecting growth at the regional
level, the employment and population characteristics of the Aleutian-
Pribilof region identified in Table 58 remain unchanged. At the local
level, the communities of Unalaska-Dutch Harbor and Cold Bay are ex-
pected to be directly affected by OCS activities, while the community
of False Pass is likely to be at least indirectly affected. The tem-
porary service base would be located at Unalaska-Dutch Harbor only
three vyears; thus growth inm employment and population due to 0CS ac-
tivities can be represented by the period 1983 through 1985 in Table
59. Actual growth in OCS employment is expected to be somewhat less
than that shown in Table 59, however, due to the fact that construction
workers for the permanent suppOﬁt base will go to Cold Bay instead of

Unalaska-Dutch Harbor. Beyond 1985, when 0CS activities move to the
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permanent support base, Unalaska-Dutch Harbor would be expected to
grow and change following the pattern established for the base case

forecast. This pattern is represented by the period 1986 through 2000

in Table 32.

The community oOf cold Bay plays a role in this situation identical to
that portrayed 1in chapter VI . The 0CS helicopter support group estab-
lished at Cold Bay continues, as does the community’s role as the
regional aviation hub. The employment and population growth in Cold
Bay throughout the entire forecast period is expected to remain as
shown in Table 60 (Chapter VI), despite the build-up of construction
workers for the permanent support base. This is because the community
of Cold Bay does not have the infrastructure to attract or support
residents in the manner that Unalaska-Dutch Harbor does; consequently,

many more workers are expected to be transients.

The community of False Pass has not been discussed previously in this
report. The following brief description of the community is derived
mostly from the pamphlet "False Pass” prepared by the University of
Alaska, Arctic Environmental Information and Data Center for the Alaska
Department of Community and Regional Affairs in May 1978 and partially
from FAA’s Ten Year Plan (USDOT-FAA, 1979). False Pass is an unincor-
porated community located on the eastern side of Unimak Island on the

easternmost strait connecting the waters of the Gulf of Alaska with

-307-



those of the Bering Sea, about one mile west of the end of the Alaska
Peninsula across Isanotski Strait. The name False Pass was derived
from the fact that the Bering Sea portion of the strait is extremely
shallow and cannot accommodate large vessels. The year-round popula-
tion has varied over the years; however, in 1970 the community had 6.2
persons. The local economy depends mainly on seasonal salmon fishing
and employment at the cannery. Fifteen or twenty local residents were
employed in various capacities by the cannery during the summer of
1977. About 120 seasonal workers are housed at the cannery when it is
operating. The Alaska Marine Shipping Company stops at False Pass
once and perhaps twice a year to unload cargo. Sea Land occasionally
serves False Pass during the summer fishing season, and Western Pio-
neer Lines bring in supplies for the fishing boats and the cannery.
Sometimes freight is dropped at King Cove and brought to False Pass

by a fishing boat when convenient. Fuel i$ delivered by Standard Oil
(chevron) to an oil dock located in the community. The community re-
ceives air service by weekly amphibious aircraft operated by Peninsula
Airways under contract to Reeve Aleutian Airways. These flights carry
passengers, mail and light cargo. The original 4,300 foot gravel run-
way has been split into two by stream erosion since 1963. The FAA’s
Ten Year Plan identified the False Pass runway as being 792 meters
(2,600 feet) long and 30 meters (100 feet) wide. Thus, the runway can
only accommodate smallaircraft. Air access to False Pass depends on

VFR flying conditions. These conditions occur approximately 75 percent
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of the time, with the best months being October and November and the

poorest July and August.

It seems unlikely that False Pass would be directly impacted by OCS
development, in part because the oil industry may want to avoid such

a small village and, in part, because the village may want to avoid
the oil industry. Neither viewpoint is truly known. On the other
hand, if both groups desired direct involvement there seem to be sev-
eral points of interest to both. For example, the oil industry could
repair and extend the runway greatly improving air service for both
groups. Also, the oil industry might be interested in a long-term
lease of native-owned lands away from the community for the permanent
support base. OFf mutual interest would be a 6.1 meter (20 feet)
navigable channel through Bechevin Bay, which, at present, is as shal-
Tow as two feet in many places. The channel would provide direct
access to Bering Sea fishing grounds for all vessels including bottom-
fish trawlers and would provide direct access to the St. George and

North Aleutian Shelf 0CS lease sale areas for supply boats.

Water Mode

The marine facilities and services, including docks described in Chap-

ter VI for Makushin Bay are assumed to be duplicated at Ikatan Bay.

Separate oil and gas pipelines would connect the offshore fields to

respective terminals following a route through Isanotski Strait and
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Bechevin Bay. In order to achieve this operating mode, a relatively
broad two-way channel clearly marked with appropriate navigation de-
vices would need to be dredged through Bechevin Bay and maintained
year-round. During the winter months, traffic will need to be main-
tained in the channel in order to keep a lead open in the sometimes ice-
choked bay and strait. In the absence of this channel, all supply
boat trips would be routed through Unimak Pass, causing a significant
increase in traffic through the pass: 4,287 additional round trips in
1987 (see Table 44), a doubling of traffic in the pass. This routing
of the supply boats would add 200 miles to each round trip, and would
increase the amounts of fuel consumed by these boats by as much as

0 percent.

Oil and gas resource tankers should be able to move directly from sea
routes to their respective terminals in Ikatan Bay without using any
of the Aleutian passes. However, the sea route and anchorage area in
Ikatan Bay is located near several major International Wildlife
Refuges including the Izembek, portions of the Aleutian |slands Na-
tional Wildlife Refuges and other refuges at Caton Island, Sand Man
Reefs, and areas in the Shumagin Islands. Although there appears to be
more than adequate sea room for navigating the approach to Ikatan Bay,
weather conditions may dictate the need for a vessel traffic service
(VTS) as used at Valdez and discussed in chapter VI. Additionally,
need for a VTS at Ikatan Bay may be enhanced if supply boats are re-

quired to use the longer route around Unimak Island.
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In addition to the tankers and supply boats, all incoming supply
barges would dock at the Ikatan Bay supply base. The exceptions to
this rule are the pipeline lay and bury barges and pipeline supply
barges which would be expected to use Unimak Pass for delivery of
completed pipe materials to the pipeline construction site. If a pipe
coating yard is built at Ikatan Bay, then all incoming uncoated pipe
and raw coating materials would be delivered at Ikatan Bay,and subse-
quent pipeline supply barges would move through either Isanotski
Strait (if the channel is cut) or through Unimak Pass (if the channel

is not cut),

Compared to the base case, 0CS activities at Unalaska-Dutch Harbor are
expected to increase tonnage demands and vessel requirements during
the period 1983-1985. The magnitude of these demands and requirements
over this three year period is expected to be slightly less than that
shown in Tables 61, 62, and 63 (Chapter VI). The reason the effects
will be slightly less is that the build-up of construction workers
for the permanent service base takes place at Cold Bay. The peak year
and the last year for 0CS activities at Unalaska-Dutch Harbor is 1985.
0CS-related transportation demands that year are expected to consti-
tute only a four or five percent increase over expected base case
demands. For the period 1986-2000, tonnage demands and transportation
requirements can be represented by Tables 35 and 38 (Chapter 1V).

Changes over this period are the same as reported in the base case.
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Tables 61 and 63 (Chapter V1) also serve to identify demands and re-
quirements at the Ikatan Bay support base, beginning in 1986. Of
particular interest from these two tables are the supply boat trips

in Table 63. Supply boat trips peak in 1987 at 4,287 round trips. If
routed through Isanotski Strait and Bechevin Bay, this level of trip-
making averages 23.5 trips per day (both directions included), or one
trip per hour around the clock. This level of traffic is at least a
tenfold increase over fishing boat traffic that might be expected
there today. In addition, the boats are considerably larger and
noisier. Alternatively, the boats could be routed through Unimak Pass.
Since this route adds almost 161 km (100 miles) to the trip in each
direction, turnaround time for the boats Will be increased and more
boats and crews than originally identified in the scenarios may be

need ed. More important, however, is the effect on Unimak Pass traffic,
which in the base case was estimated at between 3,560 and 8,400 one-way
trips annually by 2000 (see Table 44). The supply boats would add
8,574 one-way trips in 1987, an increase of 1.7 times the expected

base case value. Based on the mix of boat sizes, cargo, the weather,

and other factors, a VTS system may be required for Unimak Pass.

Tonnage demands and vessel requirements at Cold Bay should be for the
most part identical to those forecast in Table 64 (Chapter VI). The
text in Chapter VI describing these demands is appropriate to this

discussion and the reader is referred to that description.
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The changes in marine transportation demands and requirements brought
about by the mean case scenario with facilities at Ikatan Bay differ
only slightly from those identified when the facilities were located
at Makushin-Bay (chapter V1) . Overall the level of demands may have
declined slightly because neither Cold Bay nor False Pass is a commun-
ity that can” support much added population; thus there are likely to
be more transient and less resident OCS employees. Nowhere in the
region does the level of service improve as a result of this location
shift. Unalaska-Dutch Harbor can be expected to lose some 0CS de-
mands, which could be a positive benefit due to expected rapid growth
in bottomfishing and the community’s role as transshipment hub. Cold
Bay gains some added demands but only for one year with the net effect
being no difference-in impacts or service levels, At False pass the
community may or may not improve marine transportation services de-
pending on their attitude toward the oil industry and economic growth
generally. IT the oil industry and economic growth are unwanted, the
existing physical conditions 1in the community and native control over
land use could be used to maintain and control OCS activities at a
location that minimizes change in the community. If the industry is
wanted and if the community sees the oil industry as a means to other
economic goals, goals that are attainable, then potential for change in
the community is very great and both transportation demand and service

should increase.
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Elsewhere in the region, with the exception of Unimak Pass, the change
in location has little or no effect on impacts already identified in

Chapter VI. The remarks made in that chapter are applicable here.

Air Mode

From an aviation perspective, during the first five years of the fore-
cast period (1981-1985), the relationship between Cold Bay and Ikatan
Bay are almost identical, respectively, to the Cold Bay and Unalaska-
Dutch Harbor relationship and Cold Bay-Makushin Bay relationship, as
discussed in Chapter VI. The air transportation demands-between Cold
Bay and Unalaska-Dutch Harbor for the first five years of the forecast
period are shown in Table 65 (Chapter VI). Actual demands are likely
to be slightly less than those shown due to the shift away from
Unalaska-Dutch Harbor of permanent support base construction personnel.
When OCS activities shift fully to the permanent support base at
Ikatan Bay in 1986, the transportation demands between Cold Bay and
Unalaska- Dutch Harbor follow the pattern shown in Table 45 (Chapter
1V) for the remainder of the forecast period. Under these circum-
stances, 0CS activities in Unalaska-Dutch Harbor peak in 1985 and dis-
appear altogether thereafter. Based on this slightly reduced role of
Unalaska-Dutch Harbor in the early stages of exploration, it is antic-
ipated that fewer OCS employees would be traveling between Unalaska-
Dutch Harbor and Cold Bay and that they would likely travel on commer-
cial airlines. Sufficient capacity exists in the present operations

to handle this requirement.
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At Cold Bay, aviation activities can generally be represented by the
entirety of Table 67 (Chapter VI). The only exception to this table
occurs over the period 1984 to 1985, when helicopters are utilized to
transport permanent shore base construction crews from Cold Bay to
Ikatan Bay. The resultant increase in operations at the airport is
insignificant; no additional impacts are foreseen. The aviation de-
mands at Ikatan Bay are identical to those suggested for Makushin Bay
in Table 66 (Chapter VI). Anticipated enplanements petween Cold Bay
and Ikatan Bay, as illustrated in Table 66, remain the same. However,
since Cold Bay has a more limited infrastructure and is unlikely to
support many local residents, enplanements formerly identified as be-
tween Unalaska-Dutch Harbor and Makushin Bay in Chapter VI, now become
Ikatan Bay transients. The overall effect of that change would reduce
the local air taxi demands at Ikatan Bay, since these additional

transient trips would now rely on the oil industry charter service.

Visibility is expected to be a problem at Ikatan Bay, particularly
during the summers when construction activity is greatest. Due to the
short distance between Cold Bay and Ikatan Bay, it is likely that the
use of chartered aircraft between these points could be supplemented
with a crew boat on bad days when fog hampers aviation activity at
Ikatan Bay. A crew boat would pick up 0CS employees at Cold Bay and
bring them to Ikatan Bay and vice versa. Two crew boats and men to
operate them would be minimum requirements for this service. By air,

the distance between Cold Bay and Ikatan Bay is approximately 56 to 64
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kilometers (35 to 40 miles); by sea, the distance is approximately 97
kilometers (60 miles). A typical crew boat can handle 59 passengers
at a speed of approximately 28 miles per hour (New England River Basin
Commision, 1976). Although the trip would be several hours longer
than by air, the time spent waiting for the fog to clear could be sev-

eral days,

The change in location of the permanent support base and oil/gas ter-
minals has very little, if any, effect. on OCS air transportation de-
mands or requirements except perhaps at Unalaska-Dutch Harbor. These
changes could have an effect on False Pass similar to that discussed
for the marine mode above, but equally applicable to the air mode. At
other locations in the region, the location change would be largely
unnoticed. The same problems discussed in the base case and in Chap-
ter VI are expected to persist; the 0CS changes offer the same im-

pacts discussed in Chapter VI.
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VIIT. MEAN CASE SCENARIO IMPACTS
FACILITIES AT LOCATION ALTERNATIVE THREE

In this Chapter, the study focuses on a third possible location for
the permanent shorebase and marine oil and gas terminals. The oil
and gas development and production schedule for the mean base case,
as presented in Table 57, (Chapter VI) guides anticipated OCS events.
In determining the impacts of this locational change, heavy reliance
is placed on the analysis of the mean base case presented in Chapter
VI. Only changes in the magnitude and location of impacts associated
with the shift of facility location are considered. Other aspects of
the analysis as discussed in Chapter VI are also applicable but not

not specifically reiterated here.

Due to the infrastructural advantages at Unalaska-Butch Harbor, the
oil industry is expected to establish a temporary service base there
during exploration. Soon after the discovery a decision is made to
develop the St. George Basin field and construction begins on a per-
manent service base on St. Paul Island. A decision is also made to
locate the marine oil and gas terminals on St. Paul Island. With the
exception of the runway, all facilities and services located on St.
Paul are identical to those discussed for Makushin Bay in Chapter VI.
It is assumed the existing runway can be connected by road to the

proposed support base site and that the oil industry would participate
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in improvements to the airport. Port facilities for the tankers and
supply boats would be extended offshore to avoid existing shallow
areas. A breakwater would also be constructed to provide protection

against wind driven wave actions.

The magnitude of employment and population changes in the Aleutian-
Pribilof region remain as shown in Table 58 (Chapter VI1). However,
pipeline construction employment is expected to be less due to
shortened pipe length and this would reduce regional OCS employment
levels slightly for 1987 and 1988. At the local level, the Tanadgusix
Corporation (local native corporation) can be expected to control ac-
cess to the community of St. Paul in order to preserve traditional
values. This is likely to affect the relationship between the number
of resident OCS employees and enclave 0CS employees, particularly at
the local level. The Corporation can also be expected to control
access between the 0OCS enclave and the community, which can slow
economic growth in the community to acceptable limits. There is in-
sufficient information available to forecast population change under
OCS conditions in St. Paul, but such change can be expected to be kept

to a minimum.

The community of Cold Bay is expected to play a role identical to that
discussed in Chapter VI: a junping off point for all offshore person-
nel and the regional aviation hub. Expected employment and population

growth in Cold Bay are as shown in Table 60 (Chapter VI).
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Growth in employment and population at Unalaska-Dutch Harbor for the
period 1983 through 1985 can be represented by Table 59 (Chapter VI)
and for the period 1986-2000 by Table 32 (Chapter 1V). Actual growth
in OCS employment during the period 1983-1985 is expected to be some-
what less than that shown in Table 59 since construction workers on
the permanent support base would go to St. Paul instead. Once the
permanent base opens, little or no OCS activity is expected at
Unalaska-Dutch Harbor, and growth is expected to follow base case

patterns.

Water Mode

The marine facilities and services provided through the St. Paul sup-
port base include the docks and fuel islands discussed in Chapter VI.
An artificial harbor would most likely need to be constructed to pro-
tect the anchorage and docks from wave actions. In addition, it may
be necessary to construct the docks and fuel islands to higher design
standards in order to withstand higher wind forces. The oil and gas
pipelines connecting the offshore field to respective terminals are
expected to be 305 miles long, a reduction of 45 miles or about 13

percent from pipelines to Makushin Bay or to Ikatan Bay.
Oil and gas resource tankers should be able to move directly from sea

routes to their respective terminals at St. Paul, although fog affects

visibility from May through September. Due to the location of St.
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Paul Island, resource tankers are expected to use Unimak Pass. The
332 additional tanker vessels using Unimak Pass in 1991 are expected
to contribute a six percent increase in traffic in the Pass. By 2000,
the 96 additional tankers associated with ‘the St. George sale would

add only two percent to total traffic in Unimak Pass.

Tonnage demands and transportation requirements at St. Paul are not
likely to increase substantially over those forecast in Tables 34 and
42 (Chapter |V), if the native corporation can effectively control
growth in the community. Otherwise, tonnage demands might grow in
proportion to population growth. These statements ignore the effects
of additional income to the native corporation stockholders which
might be translated into increased purchases of goods and, thereby,
increasing marine tonnages. If the oil industry constructs its port
facilities before the Corps of Engineers or ADOT/PF provide dock
facilities, the community should negotiate for use of the docks for
community bound goods. This should improve the level of marine service
to the community, although growth in the community may not change de-
mand levels sufficiently to improve the fﬁequency of service. Tonnage
demands and transportation requirements at the permanent support base
are shown in Tables 61 and 63 (Chapter VI). Activities begin in 1986
and continue throughout the forecast period. One possible exception
to these demands relates to the shipment of coated pipe in 1987 and
1988. In the absence of a pipe coating yard in the region, it seems

unlikely that pipe would be shipped to St. Paul and then back to the
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pipeline construction site. More likely, coated pipe would be shipped

directly to the lay barge.

Tonnage demands and vessel requirements at Cold Bay are expected to be
identical to those shown in Table 64 (Chapter VI). The related dis-
cussion in Chapter VI about the demands and requirements at Cold Bay

is applicable.

At Unalaska-Dutch Harbor tonnage demands and vessel requirements during
the period 1983-1985 are expected to be slightly less than those shown
in Tables 61, 62, and 63 (Chapter VI) because permanent support base
construction workers shift to St. Paul. The last year and peak year
for 0CS activities at Unalaska-Dutch Harbor is 1985, at which time OCS
demands exceed expected base case demands by only four or five percent.
For the remainder of the forecast period to 2000, tonnage demands and
requirements can be represented by Tables 35 and 38 (Chapter 1V).

Changes over this later period follow the base case pattern.

In other communities in the region, OCS activities are not expected to
improve or degrade transportation demands or services beyond levels

discussed in Chapter VI.

Air Mode

Air transportation demands due to OCS activities are expected to af-

fect St. Paul beginning in 1984. Initially, during 1984 and 1985
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these demands will probably he met by commercial aviation services,
although seasonal and annual load factors on the route between Cold
Bay and St. Paul are already quite high. With the opening of the sup-
port base and completion of runway and other airport improvements in
1985 or 1986, the oil industry is expected to begin charter operations
between Cold Bay and St. Paul. It is assumed the oil industry would
contribute to improvements at the St. Paul airport including: paving
and possible lengthening of the runway, construction of a new terminal,
addition of a helipad (at both the airport and the service base), and
possibly provision of an instrument landing system. The latter would
be extremely important during the summer months May through September
when IFR conditions exist 30 to 75 percent of the time. Helicopters
would be expected to operate primarily from the support base. The
addition of charter activities to airport operations at the rate of
one flight per day would double total annual operations at the air-
port between 1986 and 1989. After 1989, when charter aircraft ope-
rate every other day, the increase in annual operations constitutes
only a 25 percent increase because bottomfish activities are assumed
to begin in 1990. The theoretical capacity of the airfield, as dis-
cussed in Chapter IV, is not expected to be exceeded by the increase

in operations.

At Cold Bay, aviation activities are expected to be the same as shown
in Table 67 (Chapter VI). Charter operations would be oriented to St.

Paul and helicopter operations would be oriented to the offshore
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services, principally movement of OCS employees between offshore loca-
tions and Cold Bay. Depending upon routing between Cold Bay, St. Paul
and Anchorage, some or all of the Anchorage bound passengers might fly
directly to Anchorage from St. Paul, as current flights do. This
could reduce the enplanements at Cold Bay, but only for the return-to-
Anchorage leg of the trip. Charter flights from Anchorage would stop
in Cold Bay to collect additional OCS employees coming from Seattle.
These flights would have a more significant affect during the 1990°s
when the majority of OCS employees are Alaska residents headed to or

through Anchorage.

At Unalaska-Dutch Harbor, OCS events affecting the period 1983-1985 are
represented in Table 65 (Chapter VI). Actual demands maybe somewhat
less than these, however, because no air support is needed to move
permanent service base construction personnel. Beyond 1985, air trans-
portation demands at Unalaska-Dutch Harbor should follow the base case

pattern shown in Table 45 (Chapter 1V).

At other communities in the region, the effects of moving the support
base and marine terminals from Makushin Bay to St. Paul are likely to
be identical to those described in Chapter VI. OCS development will
put pressure on parts of the air system that already have a relatively
good level of service. No real improvement to level of service iIs
likely to be realized in other communities as a result of OCS activi-
ties. The presence of both bottomfish and OCS activities may strain

the ability of the existing system to keep pace with demands.
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APPENDIX A

GLOSSARY

Breakbulk: Loose freight which requires manual manipulation.

Breakwater: A structure constructed for the purpose of forming an

artificial harbor with a water area so protected from the effect

of sea waves as to provide safe accommodations for shipping.

Containerized: Used to refer to the packing, storage, and shipment

of cargo in standard sized containers or van-type trailers.
Three major groups of sizes of containers are in use in the
commercial maritime service:
- 275 cubic feet, measuring seven feet, nine inches by
six feet, five inches by six feet, five inches.
- 900 cubic feet, measuring seventeen feet, zero inches
by eight feet, zero inches by eight feet, zero inches,
- 2,000 cubic feet, measuring thirty-five feet - zero
inches by eight feet, zero inches by eight feet.

zero inches.

Crawler Crane: A crane that travels on endless chain belts like those

of a caterpillar tractor.



Dead-Weight Tonnage (DWT}: The carrying capacity of a ship in long

tons and the difference between displacement light and displace-
ment when loaded. It is the weight of cargo, fuel, and stores,

which a ship carries when fully loaded.

Diurnal : Used In reference to tides having a daily cycle.

Dock: A general term to describe a marine structure with a mooring
for tieing up of vessels for loading and unloading cargo or for
embarking and disembarking passengers. Specifically, a dock
is referred to as a pier, wharf, bulkhead, or, in Europen

terminology, a jetty, quay, or quay wall.

Dolphins: Marine structures for mooring vessels. They are commonly
used in combination with piers and wharves to shorten the length
of these structures. Dolphins are of two types: breasting and
mooring. Breasting dolphins are designed to absorb the impact
of a ship when docking and to hold the ship against a broadside
wind or against the current, but are not very effective in
holding a ship normal to the dock. Mooring dolphins are not
designed for the impact of a ship and are located in back of
the face of the dock. Mooring dolphins provide the additional

holding power normal to the dock.
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Draft: The depth of the keel of the ship below water level for a

particular condition or loading.

Dry Bulk: Refers to nonliquid bulk commodities that can be moved by

various types of conveyor systems.
Enclave: As used herein, a shore-based camp or series of camps

housing transient workers directly involved in the development

or operation of OCS facilities or related services,

Fairway: For marine vessel traffic, an open pathway devoid of

obstructions through which two-way traffic is maintained.

Lighter: A large flat-bottomed barge used for loading or unloading

ships.

Linehaul: The transporting of cargo between major distribution

terminals.

Liquid Bulk: Cargo that can be offloaded or loaded by pipeline.

Littoral: In a coastal region, the shore zone between high and low

water marks.



Marine Terminal: That part of a port or harbor which provides docking,

cargo-handling, and storage facilities. When traffic is mainly
cargo carried main]y by freighters, the terminal is commonly
referred to as a Freight or Cargo terminal, but may also be
the Bulk Cargo Terminal when such products as petroleum, cement,

O grain are stored and handled.

Neobulk: Cargo which has been preloaded into boxes, crates, slings,

Pier

pallets, or strapped to allow unloading by machinery.

or Jetty: A dock which projects into the water.

Port:

Port-

A sheltered harbor where marine terminal facilities are pro-
vided, consisting of piers or wharve at which ships berth
while loading or unloading cargo, transit sheds or other storage
area where ships may discharge incoming cargo, and warehouses where

goods may be stored while awaiting distribution or sailing.

of-Entry: A designated location where foreign goods and foreign

RORO :

citizens may be cleared through the customs house.

Roll on Roll off service. Ships providing this service have
side or end doors to permit vehicles to be driven on or off,

Typically, in cargo applications, trailers are loaded hv



driving tractor-trailer combinations. onto the ship. The tractors
are disconnected, driven off the ship and left behind. At the
destination, a different set of tractors is driven on board,
connected to the trailers and the combinations are driven off.

In some applications, the tractors stay on board the ship and are
used at both ends of the journey. Piers and wharves servicing
such ships must be specially equipped with movable approach
ramps, such as those used at ferry slips, capable of adjusting

to varying tides and varying ship draft.

Shoal: A sand bank or sand bar that makes the water become shallow.

Steel Sheet Piles: Typically, prefabricated interlocking vertical

piles made of sheet steel.

T-1-lead Pier: A pier more or less parallel to the shore and connected
to it by a mole or tressel, generally at right angles to the pier,

May also be called L-shaped pier depending upon whether the

approach is at the center or at the end.

Wharf or Quay: A dock which parallels the shore.

Williwaw: A sudden violent wind.
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APPENDIX B

TECHNICAL METHODOLOGY

Introduction

This appendix presents the background technical aspects of the method-
ology employed in this study. The task of assessing the transportation
impacts of oil and gas development in the St. George Basin lease sale
area requires an integrated methodology that forecasts transportation
demands and requirements within the context of the Socioeconomic
Studies Program (SESP). For this reason, the methodological discussion

begins with a brief summary of the SESP impact and its application to

the St. George Basin.

Significant within the SESP process is the relationship to and depen-
dence upon other studies in the program. Although bits and pieces of
other applicable studies appear at appropriate spots in the body of
this report, some data from these other studies must also be presented
in a consolidated form to provide a complete background to understanding
the data that were used. Of special interest in this regard is BLM's

Bering-Norton Mean Case Scenario, which is a key element in the base

case forecast.

The value of impact assessment in the federal decision-making process

is the ability to pinpoint the cause of impacts and to relate causes to
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effects. The desirability of establishing causal relationships be-
tween demands and impacts requires that the methodology disaggregate
transportation demands and requirements as much as possible so that
details of the impact can be examined. In this appendix, an attempt
has been made to present the individual methodologies employed in
forecasting the four key components of OCS transportation demand:
industrial freight, consumables, resource production, and air passen-
ger demands. Also included are several categories of non-0CS related
locally based demands, each of which are driven by economic or popula-

tion factors other than 0CS.

To assess the magnitude of forecast changes on transpiration facilities
and services, threshold or capacity values for existing and planned
facilities and services must be established. The general methods,
standards, and assumptions employed in developing these threshold

values provides closure to this appendix.

SESP Process

SESP studies have historically been organized into two major groupings:
Core Technical Studies and Special Technical Studies. Core studies are
labeled as such because they form the nucleus of the program and are
directed at a lease sale specific analysis of change induced by 0CS
activities. Special studies include case study analyses and other

special investigations that tend to be program-wide in nature but may
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be concentrated on a specific lease sale. This assessment of transpor-

tation impacts is a core study.

The organization of core studies is based upon an SESP study method
which focuses on a ‘longitudinal investigation of the OCS oil and gas
development process. This methodology encompasses the assembly of pre-
development information and pre-sale forecasting of impacts and con-
tinues through post-sale monitoring of oil industry development actions
and the actual effects on specific communities, regions, or the state
as a whole. This evaluation of Aleutian region marine and air trans-
portation systems is a pre-sale impacts study. However, prior post-
sale studies have contributed to preparation of this report in that
past responses of industry and affected communities have become stan-
dards and the basis for assumptions about industry or community be-

havior in the future.

The pre-sale impacts analysis moves forward in three steps. The first
step is the analysis and projection of OCS petroleum development acti-
vities, commonly referred to as scenarios. These scenarios provide a
description of expected OCS actions for several levels of resource
finds and serve as the impacting agent in the second and third steps.
The second step is the forecast of relevant technical variables, which
in this transportation study includes inbound or throughput tonnage,
air passenger emplanements, and other factors. At many stages in pre-

paring the forecast, researchers are dependent upon work being done by
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other SESP contractors. In this study, for example, virtually all of
the socioeconomic assumptions and forecasts of fishing industry growth
were prepared by other SESP contractors in separate studies. The third
step is impact evaluation, which is based upon a comparative analysis
of forecast 0CS effects. In this step, a contrast is made between
forecast OCS effects and forecast effects that are likely to come about
in the absence of the specific 0CS sale. Both positive and negative

changes are identified.

Of particular interest to each of the pre-sale impact studies are the
oil and gas development hypotheses which drive the impact analysis. In
the SESP, the oil and gas scenario is defined as the sequence of petro-
leum development events in a lease sale area corresponding to a given
Tevel of potentially recoverable oil and/or gas resources. The fore-
cast of petroleum development activities takes into account the particu-
lar needs of the petroleum industry in each development region and pro-
jects the human, material, economic, and environmental requirements of
the offshore development. Historically in the SESP, in order to provide
a range of potential direct employment and equipment characteristics, up
to four levels of resource find were initially identified and at least
one scenario was prepared for each level. These resource levels/
scenarios were labeled “Exploration,” "Low," “Mean,” and “High” in order
of increasing magnitude of activities. Each level/scenario situation is
mutually exclusive of the others. In the St. George Basin studies only

the Exploration and Mean scenarios Were used, since these focus more
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directly on BLM's information needs in the Environmental Impact
Statement (EIS), and within a limited budget allowed sensitivity
testing of several other variables. For the transportation study,

BLM asked researchers to explore in a general manner the effects of
changing the location of shore-based oil and gas terminals and service
bases. These effects are discussed in Chapters VIl and VIII of the

body of the report.

Also of critical importance to the study process because of its use in
the final comparative analysis is the forecast of changes likely to
take place without the proposed lease sale. In this regard, the base-
line analysis of historic trends, existing conditions, and reasons for
change becomes an important tool. Since several SESP contractors are
looking at the same historical events, but each from a different per-
spective, there needs to be an overall consistency in the results and
conclusions drawn. A similar consistency problem surrounds the fore-
cast assumptions and standards used in developing the no-sale future
situation. The required consistency is achieved through comprehensive
reviews of interim baseline and base case forecast reports within BLM

and by appropriate state and local agencies.

General Assumptions Concerning Baseline Data

There are several general assumptions concerning the availability of in-

formation and use of available data in this study. First, it is assumed
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that there exists a strong set of historical information and data which
can form the base for projections and analysis. Although portions of
the available data set need to be verified or added to, without a good
base or-the assumption ofa good base, the ability to carry the analy-
sis into the future becomes more tenuous than the process has already
made it. The second assumption is that the data that are available
possess some predictable pattern or trend, or set of trends which can
be utilized in forecasting. If the historical record has been fairly
dynamic, or if unpredictable activities have created random patterns,
or 1f such actions are anticipated in the future, the historical

record contributes little toward developing an accurate future perspec-
tive. A third assumption is that there are reasonable methods or
assumptions available to describe expected changes and to substitute

for information that is not available.

General Assumptions Concerning Forecast
Data/Impacts Analysis Process

There are several general assumptions associated with the forecast data -
that govern the use of the data in this study. The first of these is
the assumption of scope, which refers to the identification of analysis
areas and the extent or level of detail of the analysis. It is impor-
tant to remember that the analysis being conducted in this study is
based on a set of extremely hypothetical and highly speculative scenar-

ios of OCS oil and gas development. Those scenarios have an accuracy
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variation of plus or minus 100 percent. When those scenarios

are then extended through the SESP process and forecasts of population

and economic changes are made, further assumptions and further exten-

sions from the original set of values come about and the hypothetical
character of the events becomes more acute. When that data is

stretched still further with additional assumptions in this study, the
credibility of the results is stretched considerably thinner. That state-
ment is not intended as an apology for the approach, but is rather a qualifi-
cation that should be borne in mind when using the results. The ob-

jective of the study is to delimit the range of the most significant

impacts, and the methodology achieves that.

Because of the extended approach, an overly detailed analysis of the
transportation system is unwarranted. How far to extend the analysis
or how superficially to treat certain aspects of the evaluation are
judgments made as the study progresses. To the extent possible these
decisions are documented throughout this report. The lack of reliable
and detailed information not only in the transportation sector, but in
those activities on which the transportation analysis depends clearly

precludes overly sophisticated approaches to the analysis.

The impact analysis method is based on a comparison between forecast
transportation demands and forecast transportation supply. Although
the provision of transportation services is dynamic, an important, but

implicit assumption is made in this methodology that an imbalance of
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demand over supply 1is an indicator of potential negative impact. Also
implicit in the methodology is an assumption that the dynamics can be
frozen at one or several points in time and that certain categories

of total demand and associated total supply can be isolated and evalu-
ated. These categories, hereinafter generally referred to as impact
categories, are each Ilabeled to identify the impacting agency, and

consequently fall into two groups: direct impacts and indirect im-

pacts.

Direct impacts are those arising from the schedule and nature of OCS
activities themselves. Some examples include movement and placement
of a large drilling platform, movement of quality drill water and

drilling supplies, or movement of materials and men for construction
of a service base or pipeline. In this study, such events fall into
the following direct impacts categories:

¢ OCS Industrial Freight

® OCS Consumables

e 0CS Resource Production

¢ OCS Air Passengers

Indirect impacts are those arising when 0CS activities stimulate eco-
nomic change by influencing employment and population growth, and, con-
sequently, increase demands for transportation services. For example,
during the production phase of 0il field development, some industry

employees may relocate their families to the local community or region
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adjacent to the lease sale area. In doing so, the demand increases for
personal transportation, particularly air travel, and for foodstuffs
and other necessary commodities, which require air or marine trans-
portation not directly attributable to 0OCS activities. In this study,
such events fall into the following indirect impacts categories:

¢ Induced Freight and Liquid Bulk; and

¢ Induced Air Passengers.

Assumptions Concerning
Selected Base Case Data

Several elements of the base case forecast are drawn or calculated
from other studies and information sources. Although only part of
these analyses were used In developing the base case forecast, the
methods employed and intermediate results provide background to the
base case evaluation and to this discussion of methodology. Of par-
ticular interest is BLM's Bering-Norton OCS Lease Sale 57 petroleum
development scenario, which influences tonnage forecasts at Unalaska-
Dutch Harbor and ship traffic in the Aleutian-Pribilof region. A
brief explanation of each of these scenarios with supporting data

follows.

The Bering-Norton O0CS lease sale, number 57, is important to the St.
George QCS lease sale for several reasons. One reason is that the fuel

needed to operate the rigs, platforms, supply boats, construction camp
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generators and other equipment associated with the Bering-Norton sale
will most likely be transshipped through Unalaska-Dutch Harbor, thus
affecting marine transportation activities at that port. A second
reason for the importance of Sale 57 is that the various supply ships
and barges as well as resource tankers plying between Lower 48 ports
and the Bering-Norton lease sale area will increase ship traffic in

Unimak Pass, a key route through the Aleutian Islands.

BLM's mean case scenario, which is based on a “most likely” level of
resource find was used to represent events and activities associated
with the Bering-Norton sale. This scenario is summarized in Table

B-1 . From this scenario the transportation demands in Table B-2 and
transportation requirements in Table B-3 were developed using the
methodology described later in this Appendix. Although the mean case
scenario described in Tables B-1 through B-3 is slightly different
from the one evaluated in the Bering-Norton studies, the reader is
invited to review as a source of background information the “Petroleum
Development Scenarios” and “Transportation Impact” Studies conducted
for the Bering-Norton lease sale (respectively, Dames and Moore, 1980;
and Peat Marwick, 1980). Since the information in these tables is impor-
tant only for the reasons stated above, and since the tables provide
the needed data, no additional discussion of specific features of the

Bering-Norton sale is included. Footnotes in the table provide suf-

ficient supporting detail.
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TABLE 8-1

DEVELOPMENT AND PRODUCTION SCHEDULE
BERING-NORTON SALE 57 MEAN BASE CASE

SOURCE:

{2) Construction period for oil and LNG terminal.

U.S. DOl - BLM, Alaska 0CS Office,

1980.

1981-2000
CALENDAR YEAR EXPLORATION PLATFORMS WELLS DRILLED PIPELINE ONSHORE PRODUCTION

YEAR AFTER AND INSTALLED EXPLORATION PRODUCTION CONSTRUCTED FACILITY OIL GAS

SALE DELINEATION AND AND (miles) CONSTRUCTION (mmbb1 ) (bef)

RIGS DELINEATION SERVICE

1981
1982 0
1983 1 2 6 Note 1
1984 2 4 11
1985 3 5 1 13
1986 4 4 2 11
1987 5 2 3 4 15 93 Note 2
1988 6 3 45 93 Note 2 25 25
1989 7 89 Note 2 78 78
1990 8 14 Note 2 100 123
1991 9 9 78 142
1992 10 &1 135
1993 11 35 119
1994 12 26 108
1995 13 19 103
1996 14 14 97
1997 15 11 95
1998 16 9 91
1999 17 7 90
2000 18 6 89
NOTES: (1) Begin construction of permanent service base.



CALENDAR
YEAR

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

1996
1997
1998
1999
2000

Notes: (1) DrillingMaterial Demands based on followingtonnage requirements per well :

YEAR
AFTER
SALE

WM — o

© o ol &~

9
10
11
12
13

14
15
16
17
18

TABLE B-2

OCS MARINE TRANSPORTATION DEMANDS
BERING-NORTON SALE 57 MEAN BASE CASE

1981 - 2000

DRILLING MATERIAL DEMANDS <) PIPELINE CONSTRUCTION DEMANDS ) CONSUMA

R ILL DRY  TOTAL 2) ORILLG, INSOUND  COATING TOTAL INBOUND DEMA
PIPE  BULK DRY FUEL" WATER PIPE  MATERIALS  PIPE AND  COATED
FREIGHT MATERIALS PIPE

2,004 4,458 6,552 4,272 24,912 53

3,839 8,173 12,012 7,832 45,672 1,42

4,537 9,659 14,196 9,256 53,976 2,7¢

3,839 8,173 12,012 7,832 45,672 26,319 15,345 41,664 2,2¢

4,981 9,137 14,118 10,333 48,633 26,319 15,345 41,664 41,850 2,6

10,755 18,495 29,250 27,827 96,075 41,850 2,8¢

21,271 36,579 57,850 60,527 190,015 1,3

3,346 5,754 9,100 31,150 29,890 8:

2,151 3,699 5,850 28,665 19,215 4;

24,174 4

24,174 4

24,174 4t

24,174 4

24,174 4

24,174 44

24,174 4

24,174 4

24,174 &

EXPLORATION PRODUCTION

WELL WELL
{11, 500 ft. ) (7,500 ft. )
Tubular Goods 349 239
DRILLING MUD(DRY) 671 248
CEMENT 216 129
FUEL 712 499
FRESH MATER 4,152 2,13%
MISC.  Consumables 5 M

@

(3)
)

8
TOTAL 6,108 3,255

When production begins fuel consumption remains constant at 2,686 tons/platform (19,200 btbl/platform) . A1 T fu
demands include supply boat consumption.

Orill ing water is obtained locally.

Pipeline construction demands based on a composite pipe made up of 5D percent - 12 inchdiameter, 25 percent -
18 inch diameter, and 25 percent - 20 inch diameter. Resultant tonnage requirements per mile are:

INBOUND  COATING INBOUND
UNCOATED MATERIALS TOTAL(a) COATED
PIPE(a) (@) PIPE(h)
283 165 448 .450,

a) Assumes uncoated pipe is shipped to service base and coated there, and that gravel is availasle |ocally
must be shipped and coated year before needed.
b) Assumes already coated pipe is shipped from a coating yard in Lower 48 states.

(5) Consumables demand based on consumption 1 evel of 300 pounds (0.15 ST) peronsite employee per month

Source: ERE Systems, Ltd.
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TABLE B-3

0CS MARINE TRANSPORTATION REQUIREMENTS
BERING-NORTON SALE 57 MEAN BASE CASE

1981-2000

CALENDAR YEAR DRY 1) TANKER MODULE RESOURCE TANKERS TOTAL

YEAR AFTER CARGO( BARGE® BARGE® (4) (5) ROUND
SALE oIL GAS TRIPS

1981
1982 0
1983 1 2 1 3 6
1984 2 3 2 5
1985 3 3 2 5
1986 4 K} 2 5
1987 5 9 2 15 26
1988 6 11 4 25 33 9 82
1989 7 10 9 10 101 28 158
1990 8 2 5 9 130 44 190
1991 9 2 > 5 101 51 159
1992 10 1 4 66 4 9 120
19'33 11 ] 4 46 43 94
1994 12 1 4 34 39 78
1995 13 | 4 25 37 67
1996 14 1 4 19 35 59
1997 15 1 4 15 34 54
1998 16 { 4 12 33 50
1999 1 1 4, 10 33 48
2000 18 l 4 B 32 45
NOTES: (1) Category includes drill pipe, dry bulk. coated pipe, and consumables.

These "commodi ties are expected to be shipped on 60,000 ST capacity
contract barges

(2) Assumes an average of 7,000 ST (50,050 bhl ) arrives on each tanker barge.

(3) Module barges include an estimate of barges required for construction
equipment and materials used in constructing the support base and marine
oil and gas tevminals.

{4) Assumes 70,000 DWT (500,500 bbl ) oi T tankers are employed for crude ait
transportation.

(5) Assumes 130,000 cubic meter (2.8 bcf) tNG tankers are employed for gas transportation.

SOURCE: ERE Systems, Ltd.



Forecast Methodology of OCS Transportation Demands

0CS activities have no historic reference in most of the areas of
Alaska being studied. This is particularly true in the St. George
Basin lease sale area. Use of growth factor characteristics or other
history-based methodology as a forecast mechanism would be inappropri-
ate in projecting 0CS activities, because those activities are related
more to the magnitude of the discovered and recoverable resources
rather than to any function of the local economy. Thus, a forecast
of OCS activities requires a more specialized treatment of each of the
major OCS activity areas. The following sections discuss the individ-
ual assumptions and aspects of these areas of analyses:

¢ O0CS Marine Industrial Freight;

¢ O0CS Consumables;

¢ 0CS Resource Transportation; and

¢ 0CS Air Passengers and Freight.

0CS MARINE INDUSTRIAL FREIGHT

Transportation services are required to move and position the rigs and
platforms necessary for development and production of oil and gas re-
sources. Transportation services are also required for materials and
equipment used in the process of drilling 0CS wells, and in the con-
struction and operation of the service bases, terminals, and other 0CS
facilities. Collectively, these demands are treated as marine indus-

trial freight, although each type of demand is evaluated separately.
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Movement and Siting of Rigs and Platforms

The movement and siting of rigs or platforms is part of the pre-
drilling activities that take place before exploration begins and be-
fore field development begins. During this phase oil companies are
required to conduct certain studies, such as seismic investigations
and archeological or biological investigations, as prerequisites to
being issued a variety of permits. Each block (tract) must be
“cleared.” The necessary surveys are typically done through subcon-
tractors who own or lease boats for their survey. The level of effort
for these surveys is relatively small, and two to four boats can simul-
taneously work on several blocks covering many potential wells. This
number of boats is easily accounted for in the rounding error of this
methodology; consequently, survey transportation demands are ignored

in the detailed analysis.

Specialized transportation services exist for the movement and siting
of the rigs and platforms. The rigs/platforms are towed into the sale
area and carefully positioned in a predetermined location in the block.
Anchor boats (tugs) and supply boats assist in this work. For purposes
of this assessment it was assumed that at least one supply boat, four
to six tugboats, and two to three barges are involved in platform in-

stallation (New England River Basin Commission, 1976).

Movement of Drilling Materials

Drilling materials typically are stored at the service base and moved

periodically to the rig or platform as needed. Since wells are drilled
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al most continuously over the life of an 0il field, demands for such
transportation services are continuous. Table B-4 summarizes the es-
timated material requirements for individual exploration, production,
and workover wells at a depth of 4,572 meters (15,000 feet). Based
on BLM's scenarios, however, exploration and delineation wells are
expected to have depths averaging 4,054 meters (13,300 feet), while
production and workover wells are expected to have depths averaging
3,170 meters (10,400 feet). The data in Table B-4 were adjusted
proportionally for each respective anticipated average depth. Total
drilling materials requirements per year is based on the adjusted pre-
well requirements multiplied by BLM's projection of the annual number

of wells to be drilled (from the scenarios).

During exploration, the fuel component of these materials is assumed
to be purchased at the Standard Oil dock. Fuel reaches the dock on
35,000 OWT tankers, but is transported to the rigs/platforms on
supply/support vessels. When a permanent support base is established,
processed fuel is shipped directly to the base using similar sized
tankers. Nonfuel items are assumed to be delivered directly to the
service base by barge. These barges are assumed to have the capacity
to carry 6,000 short tons of dry bulk, neo-bulk, or containerized car-
go. Drill water is expected to be provided in part by the rigs
through on-board equipment; 1in part by the nearest community with ac-
ceptable water supplies (quality and quantity), particularly during
exploration; and in part by the collection of water through wells and

reservoirs at the permanent service base.
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TABLE B-4

DRILLING MATERIALS REQUIREMENTS

for a 4,572 Meter (15,000 Foot) Hell

EXPLORATION PRODUCTION WORKOVER
MATERIALS WELL WELL WELL
Tabular Goods 455 tons 477 tons 2 tons
Drilling Mud Y 984 tons 403 tons 41 tons
(Dry Weight)
Cement 363 tons 274 tons 25 tons
Fresh Water 2/ 5,415 tons 4,269 tons 2,166 tons
Fuel for 3/
Drilling <~ 464”tons 499 tons 280 tons
Misce]]aneous4/ 10 tons 10 tons 4 tons
Consumables —
TOTAL WEIGHT 7,690 tons . 5,932 tons 2,518 tons

Notes: l-/DV‘iHing mud can be reused from well to well on given platform.

Amount shown assumes mud is used in four wells.
g-/Based on 1 gallon water = 8. 33 1bs.
3
¥/Based on 1 ton Fuel = 7.15 bbls. Excludes supply boat fuel.

“Includes tools, and parts.

Sources: New England River Basin Commission, 1976; Kramer, et.al,
1978; Alaska Dept. of Highways, 19765 Mr. Steve Lewis, ARCO,
1981; and Peat Marwick for consumables data.
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The focus of this analysis is also on the impacts created by vessels
carrying these supplies. The commercial tug barges and ships serving
Aleutian-Pribilof communities are described as part of the baseline.
The characteristics of a typical supply/support vessel are shown in
Table B-5. Usually, two such boats are assigned to each rig or
platform--one stands by for emergency evacuation purposes, the other
runs for supplies. From the cargo capacity data and forecast of drili-
ing supply needs, an estimate can be made of the number of round trips

likely to be required each year.

However, trips by supply boats are made for all sorts of reasons other

than supply. Empiric data gathered on supply boat trips during explor-
ation activities indicate a monthly average of about 13 round trips

for each of the two boats assigned to a rig (Northern Resource Manage-

ment, 1980). This and other related information compiled by the Alaska

Department of Community and Regional Affairs is shown in Table B-~6.

Movement of Construction Materials

Materials are required for construction of offshore pipelines and for
construction of the various onshore facilities including support bases,
LNG plant, oil terminal, and onshore pipelines. In the St. George
Basin scenarios, offshore pipelines are used to bring crude oil and
natural gas to the respective terminals. It was assumed that necessary
pipe materials will be coated in the Lower 48 states and shipped di-

rectly to the lay barge at the time of construction. If, however, the
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BOAT DIMENSIONS

Length:
Beam:

Depth Loaded:

ENGINE

Horsepower:

Fuel Consumption:

CARGO CAPACITIES

Deck Cargo:
Bulk Cargo:
Fuel :

Drill Water:

Potable Wager:

CREW SIZE

No. of Personnel:

TABLE B-5

TYPICAL S1JPPLY/SUPPORT_ VESSEL
CHARACTERISTICS I/

210”
40 °

18.5°

7,100

4,500 to 7,000 gal./day depending

on hours of operation.

350 long tons < (392 short tons)

4,500 cu. ft.
175,600 gals.
155,300 gals.
15,000 gals.

1

Notes:

Y Typically, two such boats service each drilling vessel. One
remains at the rig/platform if needed for emergency evacuation,

the other goes for supplies.

2/

= Long ton = 2240 lbs.

= 1.12 short tons.

Source: New England River Basin Commission, 1976
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TABLE B-6

TYPICAL MONTHLY SUPPLY BOAT MOYEMENTS
For Various Offshore Operations

MONTHLY SLIPPLY

OFFSHORE BOAT MOVEMENTS
OPERATION (Round Trips)
Exploratory Drilling 26 per rig
Platform Installation 24 per platform
Developmental Drilling 15 per platform
Production Platform 5 per platform
Pipeline Lay Barge 75 per barge
Pipeline Bury Barge 25 per barge

Sources: Northern Resource Management, 1980; and Alaska Department of
Community and Regional Affairs, 1977.
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Aleutian service base is used to support other offshore sales in the
Bering Sea, a pipe coating yard might be established at or near the
service base. If the pipe coating yard was established in the region,
uncoated pipe must be shipped a year earlier than needed in order to
apply the coating. Table B-7 provides an idea of the pipe and coating
material needs for several sizes of pipe. During actual construction
of the pipeline, two lay barge spreads are assumed to be used. One
mile of pipewill be onshore and the pace of offshore construction is

assumed to be .75 miles/day.

Careful planning for construction of onshore facilities will be re-
quired because of the oversized shipments involved and the need to

move a large amount of tonnage. For the most part, shipments will be
delivered directly to work sites, and, if needed, construction docks
will be built. Standard 6,000 ton barges are assumed to be used to
haul construction equipment, housing modules, piping, storage tanks,
and other pieces of functional equipment that make uppermanent onshore

installations.

OCS CONSUMABLES

0CS consumables consist of day-to-day items including food, tools, and
the other parts and equipment necessary to keep the rigs, platforms,
service bases, pipelines and other facilities operating. Depending on
urgency of need consumable items travel different modes. Things like

office furniture, nonperishable foods or canned goods, and normal
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TABLE B-7

PIPELINE CONSTRUCTION TONNAGE DEMANDS

UNCOATED COATING

PIPE MATERIALS COATED PIPE
PIPE TONNAGE TONNAGE TONNAGE
SIZE (t/km) (t/mi) (t/km) (t/mi) (t/km) (t/mi)
............................ m- ———————m -
12" 133.6 215 60.89 98 194.,5 313
14" 155.3 250 73.32 118 228.7 368
16" 180.2 290 110.6 178 290.8 468
18" 205.1 330 134.8 217 339.9 547
20" 229.9 370 152.9 246 382.8 616
24" 295.2 475 399.5 643 694_.7 1118
32" 447.4 720 600.2 966 1048. 1686
34" 490.9 790 681.0 1096 1172. 1886

Source: Derived from New England River Basin Commission, 1976
and Adams, 1980.°
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restocking of spare parts typically move by the marine mode from
Seattle to the sale area. Perishable food items and tools, parts, or
equipment needed on an emergency basis are shipped by commercial air
carrier or chartered aircraft. From the service base, such consumable
goods move to offshore facilities by either supply boat or helicopter;

goods required onshore move by road or helicopter.

No empiric information has been gathered on the use of one mode over
the other in the shipment of these supplies. Both helicopter trip-
making and supply boat trip-making are based on rules of thumb which
recognize that these goods are included, but these goods are not the
independent variable (see Table B-6). However, consumables data are
used as one of several variables dictating linehaul marine transporta-

tion requirements.

The quantities of consumable items are based on two rules of thumb.
With reference to the tools and parts needed offshore, it is assumed
10 tons of consumable items are needed for each exploration or produc-
tion well being drilled (see Table B-4). A lesser quantity is needed
for workover wells. A second rule of thumb is that food, clothing and
miscellaneous consumption averages 4.54 kilogram (10 pounds) peron-
site person per day or 136.08 kilogram (300 pounds) per on-site person

per month.
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OCS RESOURCE TRANSPORTATION

When oil and gas production begins, there is a need to transport the
crude 0il and LNG products to refineries and markets. Although pro-
duction peaks in the early years of the field and annual production
gradually decline over time, the demand for transportation remains
continuous. The number of tanker trips required per year is deter-
mined for oil tankers and LNG tankers by dividing annual production by
tanker capacity. Projections of annual production are developed as
part of BLM's scenarios. It is assumed that a typical oil tanker has a
capacity of 70,000 DWT to 120,000 DWT while a typical LNG tanker has a

capacity of 130,000 cubic meters (2.74 bcf).

Tanker routings are also considered a part of the evaluation of re-
source production. Particular emphasis is placed on evaluating the
volume of ship traffic moving through Unimak Pass in the Aleutian
chain. The cumulative effects of prior 0CS sales in the Bering-
Norton and Beaufort Sea lease sale areas is also considered. Based on
data provided by BLM it is assumed:

8 oil and gas resources shipped from the potential terminal
at Makushin Bay will transit Unimak Pass in the Aleutians
on the way to Lower 48 refineries.

e oil and gas resources shipped from Ikatan Harbor do not
need to pass through the Aleutian chain, since the harbor

is located on the south side.
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e 0i1 and gas resources shipped from St. Paul are expected
to transit Unimak Pass in the Aleutians. Unimak is the
pass favored by fishing boats and is the pass likely to
be used by 0CS traffic headed to and from Bering-Norton

and Beaufort Sea ¢il fields.

Ocs PASSENGER MOVEMENTS

The forecast of 0CS employment-related transportation demands requires
emp’loyment information from the scenarios, and population data from
the regional and local socioeconomic studies. Other information needs
inc’Tude crew rotation factors and residency characteristics for each
classification of OCS employment. This information is summarized in
Table B-8. From this information the process outined inFigure B-1

was followed to determine passenger volumes for each air route.

Because of the infrastructural characteristics at Cold Bay, it was
assumed that all offshore personnel would be based through this com-
munity. Offshore personnel would arrive at Cold Bay on a commercial
airline flight and board a helicopter there for a flight to the off-
shore rig, platform or other vessel. onshore personnel are assumed to
use commerical flights to get to Cold Bay, where they board a charter
flight to Makushin Bay. During early exploration activities onshore
personnel would continue on commercial airlines to Unalaska-Dutch
Harbor where those workinga Makushin say would be transported by
helicopter. atthe end of their rotation period both offshore and on-

shore personnel travel the route in the other direction.
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STAGE

OF EMPLOYMENT

EVELOPMENT SECTOR

xploration 0rit 1 ing Rigs

(Mining)

Shore Bases
{Mintng)

Supply Support
Aircraft/Vessels
(Transportation)

envelopment Piatform

Instal 1 at ion
(construction)

Shore Base
(construction)

Pipel fne
(construction)

0i1 Terminal
[construction)

LNG Terminal
(construction)

reduction Development

Bril 1 ing
(Mining)

Suppl y Support
Aircraft/Vessels
(Transportation)

Shore Base
(M fning)

Headquarters
(Mining)

0i1 /LNG Terminal
(Transportation)

Production
Operations
(Mining)

tes: (1) Residency Rules developed by 8LM were:

urces:

TABLE B-8

CHARACTERISTICS OF OCS EMPLOYMENT TRI P-NAKING
ST. GEORGE BASIN SALE 70

scTIvITY LocaL ALASKA RESTDENTS (SEAR) RoTATION TRIp
LOCATION ResIDENCY RULE(D) 1979-1084 1985-1989 1990-2000 FACTOR(2) FACTOR(3)
Off shore N7A 0.200 0.210 0.231 2 0.9053
Onshore 2 1.000 1.000 1.000 1.5 0.7242
Onshore 2 (Aircraft) 0.400 0.420 0.462 2 0.9053
3 (Vessels)

Offshore N/A 0.100 0.105 0.116 2 0.9053
Onshore 1 0.500 0.525 0.578 1.11 0.4345
Offshore N/A 0.200 0.210 0.231 1.11 0.4345
Onshore 1 0.200 0..210 0.231 L1 0.4345
Onshore 1 0.500 0.525 0.578 1.11 0.4345
OFf shore N/A 0.100 0.300 0.330 2 0.9053
Onshore 3 0.800 0.880 0.962 1.5 0.7242
Onshore 2 1.000 1.000 1,000 L5 0:7242
Onshore N/A 1.000 1.000 1.000 -
Onshore 3 1.000 1.000 1.000 Ls 0.7242
offshore N/A 1.000 1.000 1.000 1.5 0.7242

Two percent of construction workers at onshore facil ities are local residents.

2. Al employees at onshore facil i1 ties are local residents.

3.  Twenty-five percent of transportation sector employees are local residents, but only during production stage of

development.

(2) Crew Rotation factor is defined as:

14+ number of days off site

number of days ons i te

Multiplying the onsite emplayment by the rotation factor produces total employment for a given employment catagory.

(3) Trip factor is trips per averége month and is defined as:

30.4167 days per month

number of days off site + number of days onsite

SEAR Factors - University of Alaska, ISER, 1980

Crew Rotation Factors - Dames & Moore, 1980
Trip Factors - ERE Systems,

Ltd.

Employment Categories and Residency Rules - BLM, Alaska 0CS Office, 1980 *
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Helicopters used to move personnel are expected to have capacity for

12 persons and 3000 Ibs. of cargo. such helicopters are similar to

the Bell 212. Commercial jets and turbo-Prop aircraft are expected to
bring OCS personnel to Cold Bay; however, based on the assumption that

few improvements are expected at affected airports, only the turbo-prop
has the capability to land on and take off from the sort of runways avail-
able in St. Paul and Unalaska-Dutch Harbor (see base case discussion

in Chapter V). Such commercial flights are assumed to originate in

Anchorage and in Seattle.

0CS passenger movements on commercial flights are additive to local
resident, government, etc., demands of the general population. In the
Aleutian region, these other-than-0CS demands are expected to be
relatively dynamic due to fishing industry growth expectations. The
changing transient character of the fishing industry is discussed in

more detail in Chapter IV.

Based on forecast passenger emplacements for each airport, an estimate
of aircraft operations is developed. In this regard a model is devel-
oped for each airport, and contract helicopter service, air taxi and
charter, and air carrier flights are forecast. These forecast opera-

tions are used to determine impacts on aviation facilities.



Impact Thresholds

Impact thresholds are used to identify a practical limit in  the use of
existing facilities, equipment, or routes. When transportation demands
and/or requirements exceed these threshold values, some aspect of the
service or the facility might reasonably be expected to be changed
since it is presumed the quality of the service has declined from over-
use. A specific response by owners of the service or facility is not
assumed because FOr a single transportation function owners may in-
clude one or several “public agencies and/or private corporations, each
with its own perspective of threshold values and of the kinds of

improvements necessary.

The methods for determining threshold values differ with each type of
service or facility. In some situations established industry stan-
dards or original design characteristics can be used directly; in
others more detailed quantitative analyses may be required, or only
a qualitative analysis can be rendered. The circumstances of the
situation and the availability of information typically determine the

best approach.

Impact threshold methods used in this study are discussed by mode In

the following sections.
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WATER MODE

Port. Capacity

Available information about the flow of commodities through the ports
examined in this study is limited to the Corps of Engineer’s “Water-
borne Commerce statistics” or the shipping manifests of the various
marine carriers. In locations with a single dock, such as at Cold Bay,
it can reasonably be assumed that the designated commodities flow

over the dock in question. Inlocations with many docks, such as at

Unalaska-Dutch Harbor with both commercial and fishing docks, the

Corps of Engineers” data do not distinguish among the different
facilities. Shipping manifests are of too fine a detail and are
difficult to obtain. Data for single function docks such as the
Standard Oil dock can be inferred from the Corps data, however,
Crowley also maintains fuel storage facilities forits “Cool Barge’

operations.

As part of the Corps of Engineers” Southcentral Deep Draft Navigation
Study (Stage 2), some estimates of threshold values have been made

for each of the three commercial docks at Unalaska-Dutch Harbor and

the pier at Cold Bay. These values, shown in Table B-9, are established

as an annual range since commodity mixes may have similar volumes but
different weights. In Unalaska-Dutch Harbor, however, these values

are only of limited use when compared against inbound and outbound
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TABLE B- 9
CAPACITY OF FACILITIES

(1 ,000 TONS PER ANNUM)

LOCATION/ CONTAINERS NEQBULK LIQUID BULK
FACILITY HIGH  LOW HIGH Low HIGH LOW

UNALASKA-DUTCH HARBOR

STANDARD OIL 1,711 821
APL TERMINAL 384 184 209 100
CROWLEY MARITIME 384 184 209 100 -
TOTALS 768 368 418 200 1,711 821
COLD Bay
state FUEL PIER 255 122 139 67 285 136

Source: Fredrick Harris and Alaska Consultants, Southcentral Deep Draft
Navigation Studies, Stage 2, Draft Report, prepared for Corps
of Engineers, Alaska District, August 20, 1980.
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tonnage demands because a portion of the tonnage 1S delivered to or
picked up at the fishing docks. This 1’s particularly true during
peak periods when shipping demands for the most part are created by
the fish processors. To the extent possible the numbers in Table B-9
will be used in determining port impact thresholds, but with cogni-

zance of the distribution of demands among all the docks.

Vessel Routes

Criteria do not exist regarding the level of vessel traffic that is
required fo justify the establishment of formal traffic lanes.

Factors to be used in whether to set up such lanes include the fol-
Towing: numbers of vessels by Sizeand cargo; navigational condi-
tions; nature and location of obstructions; and potential interference
with fishing operations. Arecommendedwidth For traffic lanes in

the Gulf of Alaska, should they be established, is 4.0 Kilometers
(2.5 miles) {ERCO, 1978). This distance is recommended whether or

not separation zones are provided. A common width would enable a
two-way safety fairway to be upgraded to a traffic separation system

at a later date. (See discussion in the base case, Chapter IV. )

The use of fairways or other control systems may be needed for Unimak
Pass and an attempt has been made to forecast ship movement in the
pass (See Chapter IV). Further 0CS exploration and development in

the Bering Sea area may require such control systems as the number
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of tankers and cargo ships, barges and fishing boats passing through

the Aleutian Islands increases.

AIR MODE

Two kinds of impact thresholds are developed for the air mode evalua-
tions: terminal thresholds, which look at runway operations capa-
bilities and passenger terminal facilities; and route thresholds,

which look at existing service levels over specified city-pair links.

Terminal Thresholds

Airport operations thresholds could be established through use of the
FAA airport capacity manual, but the procedure is relatively complex
given the use of the results in this study, and certain data needed

to use this analysis method are not readily available for each airport.
An alternative approach based on the theoretical capacity of the run-
way configurations, as presented in Mr. Robert Horonjeff's definitive
text on airport planning, seems more appropriate to this evaluation
(Horonjeff, 1975). These threshold estimates are included in the

base case discussion, Chapter |V, for each community.

Although techniques exist for determining threshold values for bag-

gage systems, ticketing, terminal automotive access, and other aspects

of terminal operations, the nature of this study and the nature of the
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terminals being evaluated does not require the level of sophistication

represented by these methods.

Also, no easily applied rules of thumb exist, since the terminal con-
figurations vary considerably. As a consequence, qualitative assess-
ments of the facilities will be made on the basis of forecast enplane-

ments and observations made during site visits.

FAA has developed criteria for establishing and discontinuing facilities
and services. For an airport to be considered for establishment of
an airport traffic control tower, the sum of three ratios, which are
computed as follows, must be one or greater; (1) air carrier operations/
15,000; (2) air taxi operations/25,000; and (3) general aviation and

military operations (local plus itinerant)/200,000 (FAA, 1964).

Route Thresholds

Route thresholds developed for selected city-pair links are based on
aircraft capacity, load factors, and scheduled flight operations.
These are developed for only air carrier activities, since 0CS
employees typically use only scheduled air service. Air taxi acti-
vities could bé included, if applicable. Aircraft capacity is based
on seating configurations for the types of aircraft employed along a

route. This seating capacity is adjusted by assumed load factors.
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Typically, 80 percent is used on most routes, although higher factors
are warranted on some routes. Scheduled flight operations come from
the airlines themselves. Route thresholds are derived by multiplying

each of these factors.



