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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 majority of
the Act’s provisions for adnministering the mneral |easing and devel op-
ment of offshore areas of the United States under federal jurisdiction.

Wthin the Departnment, the Bureau of Land Managenent (BLM) has the
responsibility to nmeet requirements of the National Environmental Policy
Act of 1969 (NEPA) as well as other legislation and regul ations dealing
with the effects of offshore devel opment. In Al aska, unique cultura

differences and climtic conditions create a need for devel oping addi-
tional socioeconom ¢ and environnmental information to inprove 0CS deci -

sion making at all governnental Levels. In fulfillment of its federa

responsibilities and with an awareness of these additional information
needs, the BLM has initiated several investigative progranms, one of
which is the Alaska OCS Soci oeconom ¢ Studies Program (SESP).

The Alaska 0CS Soci oeconomic Studies Programis a nulti-year research
effort which attenpts to predict and evaluate the effects of Al aska 0CS
Petrol eum Devel opment upon the physical, social, and econonic environ-
ments within the state. The overall nethodology 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 petroleumevents and related activities. In this
component, the programtakes into account the particular needs of the
petrol eum industry and projects the human, technol ogical, economc, and
environnmental offshore and onshore devel opnent requirements of the
regional petroleum 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 conmponents are identified
and evaluated. Current endogenous and exogenous sources of change and
functional organization anong different sectors of conmunity and region-
al life are analyzed. Susceptible comunity rel ationships, val ues,
activities, and processes also are included.

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

In general; program products are sequentially arranged in accordance
with BLM's proposed 0CS | ease sale schedule, so that information is
timely to decisionmaking. Reports are available through the Nationa
Technical Information Service, and the BIM has a limted nunber of
copi es available through the Alaska 0CS Ofice. Inquiries for informa-
tion should be directed to: Program Coordi nator (COAR), Soci oeconomic
St udi es . Program, Al aska OCS Office, P. O Box 1159, Anchorage, Al aska
99510.
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1.0 INTRODUCTION

1.1 Pu rpose

The purpose of this report is to present and discuss transportation im-
pacts of potential oil and gas development resulting from the proposed
federal outercontinental shelf (0CS) lease sale number 57, located in
the Bering Sea-Norton Sound area of Alaska. The study of transportation
impacts is one of several key study elements of a larger integrated
effort to evaluate the broad range of possible socioeconomic impacts of
the Bering-Norton lease sale. In turn, this series of Bering-Norton
studies is part of the Bureau of Land Management’s (3LM) Alaska OCS
Socioeconomic Studies Program (SESP), which seeks to evaluate all federal

OCS lease sales planned for Alaska.

This study of regional transportation impacts was prepared for use by

BLM decision makers in various steps of the federal OCS management process.
Particular emphasis is placed on making the methodological and existing
conditions sections of the report useful as input to the environmental
impact statement (EIS) and secretarial issue documents (SID), which must

be prepared for the Bering-Norton lease sale. In addition, the impacts
information is expected to aid BLM's development of lease-sale stipulations
and their long-range assessment of the transportation effects of federal

lease-sale policy.

Two important limitations of this report effect its broader usefulness.
The development of a “transportation plan” to deal with 0CS issues was not

a purpose of the study, nor was the study to investigate measures to



ameliorate impacts. These limitations were imposed because 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 opportunity to make independent
assessments of alternatives and mitigating factors. In the federal

0CS management process, the opportunity to present plans and suggest
mitigating measures exists through the mechanism of the EIS. By making
this report available, it is hoped that 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.
1,2 Scope

This study of transportation impacts concentrates on determining the
effects of OCS development on regional transportation services and
facilities. The evaluation attempts to compare an estimate of the future
demand for transportation services and facilities associated with vary-
ing levels of intensity of 0CS development against an estimate of the
capacity of existing or planned services and facilities. Forecasts are
prepared for each year following the lease sale up to the year 2000. Both
the benefits and deficiencies noted in this comparison are considered im-
pacts. The analysis seeks to bracket the range of potential impacts and,
thus, deals with only the peak activity periods. The modes of travel to
be examined are dependent upon the nature of the oil and gas activities
in the region and existing transportation services and facilities. The
area] extent of the study is determined by the systemic character of the

modes to be examined.



The proposed Bering-Norton Lease Sale, No. 57, currently scheduled for
November, 1982, is the first lease sale scheduled for the Bering Sea
€S . The area initially identified for sale is described by the U.S.
Geological Survey to be bounded in the east by longitude 162° W., in the
west by longitude 170° W., in the north by latitude 65° N., and in the
south by latitude 630 y. Along the shoreline of Norton Sound, the
Seward Peninsula and northeastern St. Lawrence Island, the lease area
boundary lies seaward of the three mile limit of state waters. This
area covers approximately 40,000 sq. kilometers (15,444 sq. miles, Dames
& Moore, 1980). For discussion purposes, the offshore area of Norton
Sound is divided into an “Inner” and a “Central and Outer” segment, as

shown in Figure 1.*

Due to the nature of potential oil and gas activities in this lease

sale area, the transportation impacts analysis is focused on the City of
Nome and its surrounding region, which is defined to ncorporate the
Nome and Wade Hampton Census Divisions. The area inc udes St. Lawrence
Island, most of the Seward Peninsula, and the eastern and southern parts
of Norton Sound south to the Yukon River Delta. Within this region
pecple and some perishable goods travel by airplane, while most freight
travels by boat. OCS oil and gas activities are dependent upon, and are

therefore expected to affect both modes,

The City of Nome serves as the regional distribution center for both the
aviation and marine modes of travel. Since it is anticipatad to maintain
this role throughout any of the prospective OCS development activities,

Nome is treated as an entity in this report. The remainder of fhe

*This initial sale area is expected to be reduced during the tract selection

process and possibly reduced further for environmental or other reasons at
a later stage of the 0CS decision making process.

3
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Nome-Wade Hampton region, as both generator and recipient of this dis-
tributive junction, will also be treated as an entity. With the
exception of Unalakleet local communities in the region are not dealt
with individually. Because of the systemic characteristic of the
marine and aviation modes of travel, the study also encompasses the
City of Unalaska/Outch Harbor, which is a major marine transshipment
point for western Alaska; and the City of Anchorage, which is a major

aviation transshipment point for the Nome-Wade Hampton region.

It should be noted that existing conditions data was gathered for the
City of Kotzebue as a part of the early stages of this study. However,
the purpose of this effort was to collect the data for a later trans-

portation impacts study of an OCS lease sale proposed for the Chukchi

Sea area. This information has been included in Chapter 3.

1.3 Content and Format of This Report

This report is structured to follow the general impact evaluation process
of the Socioeconomic Studies Program. This process analyzes existing
conditions and trends and uses these as the foundation for developing a
“Base Case” alternative future. For 2ach of several hypothetical petroleum
development scenarios, the characteristics of the scenario are combined
with those of the Base Case to create sayera]l "0CS cases.” Each OCS case
is then compared to the Base Case to identify the positive and negative
impacts of OCS activities. A more definitive explanation of the SESP
methodology can be found in the “Second Program Summary Report”

(PMM&Co. , 1980) , A more definitive explanation of the methodology

employed in this report is found in Append x B with an overview of
methodology contained in Chapter 2,



As mentioned above, the beginning point of this study is the identifica-
tion of existing conditions, which are presented in Chapter 3, together

with an analysis of current trends. A forecast of these trends to the

year 2000 and a brief description of the alternative future they portend

is the focus of the Base Case, Chapter 4. A summary description of four
possible petroleum development scenarios and their influence on the
transportation system of the Base Case are presented in Chapters 5 through
8. These OCS cases represent: an “exploration only"* situation (Chapter

5); a “most likely” or “medium find" situation (.Chapter 6); and “Low Find”
and “High Find” extremes of the range of potential conditions (Chapters 7

and 8, respectively).

Because some-terminology used in this study is unique to transportation
impacts analysis, as an aid %0 the reader, a glossary of these terms is

included as Appendix A.

* The term “exploration only” implies that during the exploration

phase no oil or gas is found in large enough quantities to be
commercially recoverable, and no further development takes placa.



2.0 METHODOLOGICAL QVERVIEW

2.1 Introduction

This chapter presents a brief overview of the methodology guiding this
transportation impacts analysis. Included in this chapter is a brief
background discussion of the SESP study impact process, ¢f which the
transportation impacts analysis iIs but one part. Significant within this
process is the relationship to and dependence upon other studies in the
process. Since the transportation impact study process is slightly .
different from the transportation planning process, a brief discussion of
the difference between the two i1s also presented. These discussions should
provide sufficient background to understanding data presented in the next
several chapters. A glossary of unique terms and a more detailed

technical discussion of the methodology are included as Appendix A and

Appendix B, respectively.



2.2 SESP Process

SESP studies are organized nto 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 be concentrated on a

specific lease sale.

The core technical studies and directional flow of information among them
are identified in Figure 2. The organization of these studies is based
upon an SESP study method which focuses on a longitudinal investigation
of the 0CS oil and gas development process. This methodology encompass e
the assembly of predevelopment information and pre-sale forecasting of

impacts and continues through post-sale monitoring of project development

as it affects specific communities, regions, or the state as a whole. p
The pre-sale impacts analysis moves forward in two steps. The Ffirst step

is the analysis and projection of 0CS petroleum development activities
(scenarios ). These scenarios provide a description of expected OCS actions e
for several levels of resource finds and serve as the impacting agent in

the second step, which is the impacts analysis. The post sale analysis is
designed to identify the specific actions taken by the oil industry during .
each phase of development and to define the specific responses of iccal ,

regional, and statewide organizations and agencies. This analysis of

transportation impacts is part of the pre-sale information development o



FIGURE 2
RELATION AMONG PRE-SALE SESP STUDIES
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Source: Modified from Peter Eak and and Associates, 1979.
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and impacts forecasting activities of the SESP.

4
Of particular interest to each of the pre-sale impact studies are the oil
and gas development hypotheses which drive the impacts analysis. In the
SESP, a scenario is defined as the sequence of petroleum development |
events in a lease sale area corresponding to a given level of potentially
recoverable oil and gas resources. The forecast of petroleum development
activities takes into account the particular needs of the petroleum q

industry in each development region and projects the human, material,

economic, and environmental requirements of the offshore development.

Cepending on the level of recoverable resources, up to four scenarios are
prepared for each lease sale. Each scenario corresponds to a different

magnitude of resource find. These provide a range of potential direct

employment and equipment characteristics together with a likely location L
of both in the lease sale area. In order of increasing magnitude of
activities, the four scenarios are labeled “Exploration,” “Medium Find,”

“High Find,” and “Low Find.” Each is mutually exclusive of the others. L

In step two, which includes the various impact studies identified in Figure

2, the evaluation begins with an analysis of existing conditions by fore- e
casting a base case situation. The base case assumes continuation of

existing trends and also assumes that the planned lease sale being evalu-

ated does not occur. Next, a set of forecast conditions assuming the Qe
sale does occur are prepared for each of the scenarios. Finally, each of

the JCS forecasts is compared to the base case forecast to determine the

axtent of change attributable to each scenario. .
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The SESP is organized in an integrated manner so that the transportation
impacts analysis depends heavily on the population and economic forecasts
developed in the local, regional, and statewide socioeconomic studies.
This flow of information within the program is illustrated in Figure 2
by the directional arrows. As the diagram illustrates, data generated in
the transportation impacts study is also needed by contractors working

on the sociocultural impacts analysis.

2.3 Transportation Impacts vs. Transportation Planning Studies

[t is important at this point to note that the study program is not a
planning study seeking alternative or mitigating solutions. Although

the documents are being prepared for federal decision makers, the studies
program will not make recommendations for action either to the federal
government or to the affected communities. The reason for this is
because many other factors beyond those identified by the studies program
will eventually enter the decision making process. Consequently, program
activities are focused solely on analysis. State, regional, and local
governments, and other agencies or individuals are provided the opportunity
to make their own assessments ¢f alternatives or mitigations and must
themselves determine the adequacies of these in dealing with projected

impacts.

Since the SESP is not a planning program, the transportation impact
assessment process (TIAP) differs in several important aspects from the

standard, or normative, transportation planning process (STPP). A bhrief

11



understanding of the differences between the processes, hopefully, will
assist those who review this study. In particular, the discussion

should aid in understanding the reasoning behind the organization and
content of this study, and should allow the reader to be better able to

use the results. In this regard it is important to note that the results
of the TIAP and the STPP are never fully compatible, nor should they be,
since they are designed to serve markedly different purposes. Neverthe-

less, they should be viewed as complimentary.

Table 1 shows a generalized methodology for both the STPP and the TIAP
with comparable steps placed alongside each other. The most obvious
difference between the two processes is that the STPP has two additional
steps, namely, the development of transportation alternatives and the

selection of a recommended plan and implementation strategy.

The purpose of the STPP is to generate short and long-range recommenda-

tions for trénsportation facilities, services, and policies that adequately
meet transportation demands, taking into consideration financial,

technical, socioeconomic, and environmental considerations. The ST?? is
characterized as being action oriented in that the performing agency is
expected to use the study results to reach specific conclusions and to

make specific decisions. An STPP study is guided by a set of commonly

agreed upon goals and objectives, which are prepared as an early part of

the study and which are used to evaluate the results. While a range of
possible conclusions may be evaluated, the final product is aimed at

reaching an optimum solution.

12



TABLE 1

COMPARISON OF TRANSPORTATION PLANNING PROCESS

TRANSPORATION

Transportation Planning Process

Step Description
1 Goals and Objectives
2 Inventory of Existing
Conditions
3 Development of Socio-
economic Forecasts
4  Forecasting of Transporta-
tion Demands
5 Development of Transporta-
tion Alternatives
6 Evaluation of Transporta-
tion Alternatives
7 Selection of Recommended
Plan and Implementation
Strategy
Source:

TO THE
IMPACT PROCESS

13

Transportation

Impact Process

Step

Description

1

2

0CS Leasing Process

Inventory of Existing
Conditions

Development of 0OCS Scenarios,
Base Case, and OCS Cases

Forecasting of Transporta-
tion Demands for Base Case
and 0CS Cases

Assessment af Transportation
Impacts

Adapted from Peter Eakland and Associates, 1980



The TIAP, on the other hand, has a narrower focus from several
perspectives. The scope, direction, and type of conclusions are
externally directed in that study requirements are dictated by the 0CS *
leasing process, which incorporates federal laws and administrative
regulations. The TIAP for the most part analyzes facilities and services
separately rather than from a systems perspective, although all relevant
elements of local, regional, and statewide transportation systems in the
study area are considered. However, the TIAP stops short of identifying
any transportation improvements not already publicly acceptable. In
the end the TIAP does not produce & single product but instead a range of
cumulative and incremental transportation impacts. Financial and
environmental considerations, which are important to the STPP, are of

limited concern in the TIAP.

The STPP is designed to be a continuing planning process for each study
area. Its results are up-dated every three to five years as additional
information becomes available. The TIAP, on the other hand, is undertaken
only once for a given lease sale, although the direct transportation
demands and impacts may extend twenty years or more after the lease sale
is made. The same study area will be examined again only if a later lease
sale is scheduled for the same place. Tine continuing aspect of the TIAP
is that it sequentially assesses the cumulative and incremental impacts

of OCS leases according to the Bureau of Land Management’s proposed
leasing schedule. Some overlapping of study areas will inevitably result
from one study to the next, but otherwise, one study cannot be considered

as a continuing effort of a previous study.
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The focus of the TIAP on OCS-rel ated activities and of the STPP on overall
activities requires the use of different considerations in establishing a
study area, deciding what information should be gathered, and disaggregating
this information. Choice of study area for the STPP is heavily influenced
by political and administrative boundaries, which is natural because of

the process’ orientation towards implementation. The STPP study area

tends to be homogeneous. The TIAP, instead, largely ignores such boundaries
and attempts to include all system related areas potentially impacted by

a given OCS lease sale. The study area may not be geographically con-
tinuous. For example, Anchorage is included in all impact studies because
the aviation system is oriented around the city and because certain administrative

elements of OCS activities are located there.

The STPP inventory focuses on the use of facilities and services falling
under the jurisdiction of agencies conducting the process. The TIAP focuses
on all facilities and services, both public and private, which are

potentially impacted by 0CS-related transportation demands.

The differences influencing study area and inventory extend into the fore-
casting of socioeconomic conditions, which is step 3 in both procasses.
Socioeconomic conditions are disaggregate in the STPP by variables that
influence the level and type of trip-making, such as sector employment,
household income, and land density, It is difficult, if not impossible,
to isolate the effects of individual development activities. Although 2
range of socioeconomic options is usually generated initially in the STP?,

a single set of conditions is usually chosen for detailed analysis. In
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the TIAP, specific OCS activities and employment are separated from other
activities. The 0CS scenarios establish the timing, location, and
character of development for a range of economic discoveries of 0i1 and
gas. Socioeconomic forecasts attempt to use the information to show the
incremental influence of OCS activities on an extension of current trends

and conditions.

The information developed in step 3 of each process is used to generate
transportation demands by facility and route for each mode. As with the
forecast of socioeconomic conditions, the TIAP disaggregate demands into
direct 0CS-related and population-related categories, while for the STPP,
disaggregation is by such categories as trip purpose and handling category.
The forecasting procedures are less complex for the TIAP since they do not
have to take into account the implications of major transportation improve-

ments such as those that will be developed in step 5 of the STPP.

The development of transportation alternatives (step 5) exists only in the
STPP. The do-nothing alternative represents the lowest level of improve-
ments and includes existing facilities and services and those that have
been committed for implementation. In the TIAP, the transportation system
in the non-0CS case closely resembles that of the do-nothing alternative.
The only additional facilities included in the base case are those
specifically included in the medium scenario of previous lease sa es.

For the OCS cases, additional facilities are limited to those inc” uded

in the scenarios for the 0OCS lease sale under consideration.



Step 6 of the STPP is evaluation of transportation alternatives and is
comparable to step 5 of the TIAP, which is assessment of transportation
impacts. “In the STPP, one set of socioeconomic conditions is arrayed
against numerous transportation alternatives while for the TIAP one set
of transportation conditions is arrayed against a range of OCS develop-
ment conditions. In both the evaluation and impact assessment steps, the
relationship of transportation supply to demand is Tfirst explored for
each set of socioeconomic and transportation conditions. Then the
differences between the sets are explored. The separate analyses for the
TIAP concern cumulative impacts and those for the STPP concern the
ability of the transportation alternative to provide for total transpor-

tation demands and to meet the study’s goals and objectives.

The evaluation of alternatives in the STPP is a multi-dimensional task.
Each alternative is treated as equally 1ikely in the evaluation stage.
Differencas between alternatives are used to establish trade-offs. For
the TIAP, emphasis in both the cumulative and incremental analyses is
placed on the medium find OCS case, since it is the most likely. Two types
of assessments are made: First, the character of the medium find OCS case
is compared to that of the base case to determine likeiy differences or
changes (impacts). Second, the character of the other 0CS cases are com-
pared against that of the medium find OCS case ¢ determine relative

degrees of greater or lesser impact.

In summary, the two processes have some similarities but in may ways are

only complementary. Intermediate information and observations developed

17



in the TIAP can be useful to those pursuing other transportation planning
studies. Hopefully, an understanding of the purpose of the SESP and of
the focus, direction, and methodology employed in this study will increase

this report’s usefulness.

18



3.0 EXISTING CONDITIONS

3.1 Introduction

The purpose of this chapter is to establish the current status of trans-
portation facilities, services, routes and regulations that affect the Bering-
Norton study area. The resulting description of baseline conditions

and analysis of trends in transportation demand and supply will serve in
later chapters of this report as the basis for forecasting transportation
demands arid potential 0CS impacts. Emphasis is placed on the City of

Nome since Nome is expected to continue as the regional transshipment
center, and because of this, the Nome area is likely to be a choice location
for a principal OCS supply base. Baseline data was gathered and a more
limited analysis was conducted for the City of Unalaska/Outch Harbor and the
Village of Kotzebue. This latter data was collected to aid in defining

the western Alaska transportation system, but is primarily aimed at develop-
ing transportation system information for subsequent lease sale studies

in the St. George Basin and Chukchi Sea lease sale areas.

The predominant modes of transportation in the Bering-Norton area are aviation
and marine transportation. The discussion of each mode centers on:
¢ Terminal characteristics -- including:
- fTacilities
navigation
usage
- capacity
¢ Carriers -- including:
scheduled

contract

19



® Shipping rates and tariffs

8 Applicable regulations and regulating agencies q

3.2 Water Mode

The water mode of transportation in western Alaska providesan important
service during a limited summer operating season. Virtually all commodities
having low value to weight ratios, such as construction materials, petroleum e
products, and transportation and construction equipment, are shipped by this
mode to and within western Alaska. With the exception of personal travel by
small outboard engine-powered boats, water transportation in western Alaska g

is exclusively freight oriented. (WAATS, 1979)

Two types of vessels service western Alaska: Tug and barge and general q
cargo. Goods are shipped from Seattle, either directly to the many western
Alaska communities, or indirectly through transshipment hub ports such as
Kotzebue, Nome, St. Michael , Bethel, Dillingham, and Unalaska/Dutch Harbor, e
The 1inehaul movement of goods from Seattle is handled by oceangoing vessels,
however, direct access to communities is restricted by shallow coastal ar=zas.
The exceptions are Unalaska/Outch Harbor, which has deep draft capacity, ind @
Bethel, which has medium draft capacity. Other hub communities are served by
shallow draft lighters which ply between the linehaul vessels anchored in
deeper water offshore and the communities. The transshipment of goods througi®
the hub ports to other coastal communities is also handled by the shallow

draft lighters. Due to the lack of public facilities in all but the hub

ports, goods are delivered to most communities over the beach.

20



The following discussion presents in order the terminal characteristics,
services, rates, and applicable institutional factors for the hub ports

of Nome, Kotzebue, and Unalaska/Dutch Harbor.

3.2.1 MARINE TERMINALS

Each marine terminal point will be examined from several viewpoints to
determine its present role in the overall marine freight system and its
future potential, They are as follows: (1) available physical facilities
and their dimensions 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)
an estimate of port capacity based on existing physical conditions and

operating characteristics.

Table 2 provides an overview of terminal facilities available for the ports
of Nome, Kotzebue, and Unalaska/Dutch Harbor. The fact that a port does
not have certain facilities should not be interpreted to mean they need

those facil ities. Each port's needs must be individually determined.

3.2.1.1 port of Nome

Facilities. The port of Nome is located at the mouth of the Snake River

just west of the town center as shown in Figure 3.

The harbor consists of two jetties: a west jetty and an east jetty.
The west jetty is approximately 122 meters (400 fzet) long and the east
jetty is approximately 73 metars (240 feet) long. Both are constructed

from concrete and steel. The jetties lead into a channel that is 23
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Sreakwater

Dock

Berths

F1 oats

Freight Terminal
Freight Storage
Transshipment Point
Passenger Terminal
8oat Repair

Boat Launch

Availability of:

Fueling Facilities

Customs

MARINE FACILITIES 1NVENTOR%

Nome
No
Yes
No
No
Yes
Yes
Yes
No
No

No

Yes

Yes

TABLE 2.

Kotzebue

No
Yes
No
No
No
Yes
Yes
No
No

No

Yes

Yes

Unalaska/Dutch Harbor

No
Yes
No
No
No
Yes
Yes

No

Source: State of Alaska, 0ffice of Coastal Management. Coastal

Inventory.
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meters (75 feet) wide, flanked by a steel sheet pile revetment. The

channel leads into a turning basin 76 meters (250 feet) wide; 183 meters L
(600 feet) long. The original jetties and revetments were completed in

1923, and were reconstructed to their current shorter length in 1940, at

which time the turning basin was expanded 0 its present size. The Corps e
of Engineers originally built the port and continues to have responsibility
for its maintenance. The channel and basin are authorized to be maintained

at a depth of 2.4 meters (8 feet) HdWwever, the entrance channel is e
subject to rapid shoaling from littoral drift during storms and both the
channel and turning basin are subject to siltation from the Snake River and
Burbon and Ory Creeks. In August, 1977, the channel and turning basin were e
inspected and found o be about 1.4 meters (slightly less than 5 feet)

deep. Up to 1979 the Corps of Engineers performed maintenance on the port.

In 1979, dredging of the turning basin and channel went to competitive bid e
and the work is presently done through a contract with Doyan-Ghemonn of
Fairbanks under Corps of Engineers supervision. The contract calls for 2.4
meters (8 feet) at mean lower low water (MLLW), but operational depth rarely @
exceeds 1.8 meters (6 feet). The controlling depth of the channel is 1.5 to

1.8 meters ( 5 to 6 feet).

The steel revetments located on both sides of the channel and easterly
side of the turning basin provide high water protection for existing
harbor facilities. These revetments extend 265 meters (870 feet) along
the north and east bank of the entrance channel and turning basin, and

about 277 meters (910 feet) along the south bank of the entrance channel

and south shoreline of the Snake River. The north revetment of the turning
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basin functions as the only dock in Mome Harbor. The dock is owned by the
City of Nome and is open to the public. The port willonly accommodate
small 1ighterage vessels with a draft of about 0.91 to 1.52 meters (3 to

5 feet). The 90 degree bend in the entrance channel restricts the length
of such vessels to 61 meters (200 feet) or less. About 183 meters (600
feet) of” berthing space is available along the face of the reyetment.

This space provides three dry cargo berths along the channel and one

combination bulk petroleum/dry cargo berth located in the turning basin.

A freight terminal and bulk petroleum terminal are adjacent to the dock.
The freight terminal is owned and operated by Arctic Lighterage Company,

but is situated on ground leased from the City of Nome. The freight
terminal handles principally dry cargo containerized in 36 cubic meter

(8 feet x 8 feet x 20 feet) seavans, building materials palletized on flat-
racks, and 1imited contractors’ equipment. The terminal is equipped with
an 80 short ton (ST) capacity Manitowoc 4000 crawler crane, a smaller
crawler crane used on board lighters when delivering to outlying communi-
ties, a 20 ST forklift, a number of smaller forklifts and other cargo
handling equipment. There are two large warehouses for covered storage,
measuring approximately 2,044 square meters (22,000 square feet) of which
223 square meters (2,400 square feet) are heated. One of these warehouses
was built in the 1920°s or early 1930°s and is in poor condition. SO poor
is its condition that about 6,000 square feet of second floor spaca is
unused under normal operating conditions, reducing the effective storage
available to between 1,394 square meters and 1,486 square meters (15,000
square feet to 16,000 square feet). There are olans to replace the structure,

but no time frame for doing so. Limited open storage is available for
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containers adjacent to the terminal, and within 3.22 to 4.83 kilometers
(2 to 3 miles) Of these facilities substantial open storage is available.
However, the far away storage offers no security and goods are subject to
theft and damage. When 1lightaring 1inehaul vessels, the available
equipment has the capacity to discharge 2,000 ST/day. However, tidal or
other low water conditions in the channel control the loading of each

lighter and effectively reduce this capacity.

The bulk petroleum terminal is owned by Chevron USA and operated by Arctic E
Lighterage Company. Bulk petroleum primarily consists of gasoline, kerosene,

jet fuel, and distillate fuel oil. During World War 11 Nome was a refueling

stop for the transshipment of Lend-Lease bombers to Russia and considerable
bulk petroleum storage capacity was constructed at that time. Today, the
bulk petroleum facilities have the capacity to store 24.6 million liters

(6.5 million gallons or 154,762 bbl.) of petroleum products. The port has @
the capability of handling 35,000 bbl/day (approximately 4,900 tons) of

liquid bulk petro cum. However, this capacity is also limited by the

ability to move 1 ghters up the channel in shallow water. @

The City of Nome would Tike to improve its existing port facilities. Two

engineering studies have been completed that recommend a series of

improvements. The first study entitled "Nome Barge Facility, 1974,” by ¢
Gute and Nottingham proposed the development of barge facilities at two
separate locations: Nome and Cape Nome to the east. Facilities would
include a steel sheet pile dock with a water depth of about 8 meters (26 ¢
feet) at each location. The dock at Cape Nome would be protected dy an
armored causeway and the dock at Nome would be protected by a prs-stressed .

concrete causeway.
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A more recent study (Nome Barge Facility, 1976) by CH2M HILL, proposed a
671 meter x 6.7 meter (2,200 feet x 22 feet) gravel causeway connected to
a steel sheet pile dock with about 6 meter (20 feet)} of water depth
(dredged from 16 feet). This facility would be protected by a 244 meter
(800 feet ) armored rubble mound breakwater and requires annual dredging

at the dock face. Either proposal is technically feasible; funding

appears to be the roadblock that is preventing improvement to Nome's port
facilities. The construction of either of these causeway/dock facilities
would allow the direct unloading of dry bulk but not POL from oceangoing
vessels. Lighterage activities would continue to be required for unloading
Tinehaul tankers and for the distribution of dry cargo and POL to smaller
communities in the region. The daily throughput capacity of the port “would
be increased using this type of operation, however, dry cargo is only about
22 percent of tota! throughput tonnage. T’he benefits of thesa docks could

be greatly enhanced if bulk petroleum handling facilities were included.

Navigational Characteristics. Deep draft vessels and barges calling at the

Port of Nome anchor approximately 1.6 kilometers (1 mile) offshore, When
strong southerly winds are prevalent, vessels anchor up to 4.8 kilometers

(3 miles) offshore as the holding ground at closer anchorage sites ars poar.
At these distances from shore, water denths vary from 9 meters (30 fset)

to 18 meters (60 feet) respectively. These depths generally follow the
contour of the shoreline, but ocean depths generally are erratic according

to existing navigational charts.

The diurnal range. of the tide is 0.49 meters (1.6 feet). The flood sets

eastward and the ebb sets northwestward. Norton Sound has relatively
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shallow water levels which are influenced more by winds than by tidal

changes. About 3.2 kilometers (2 miles) offshore the t dal current averages @
about one knot (1.85 kilometers/hour or 1.15 miles/hour and this force

in combination with the wind has a greater impact on water depth than diurnal
tides; as much as 1 meter (3 feet) below MLLW with a strong offshore wind. @
During extended periods of north or northeasterly winds, the depth of water

at the jetty is reduced sufficiently enough to close the port. During the
approximately 120 day shipping season from mid-nay through mid-September, 4
it is estimated there are about 20 days when weather conditions are

unsuitable for lightening. This situation occurs more frequently at the

end of the season. For analysis purposes, this study assumes the port is @
closed about 20 percent of the time, leaving about 96 days of the 120 day

shipping season available for port operations.

Figure 4 illustrates the dates of ice breakup and freezeup for selected

Norton Sound communities. Table 3 i11us€rates various climatic conditions

that exist in the vTcTnify of Norne on a month to month basis. “Breakup

usually occurs in Play and freezeup in November of each year, with the ice
free season extending from abaut May 20 to October 20. In late spring and
summer, fog and rain are prevalent. Fall and winter bring almost continual
storms. Navigation fin Norton Sound is considered unsafe between mid-October
and early June due to ice conditions. lce thickness has been estimated to
be from approximately 1.0 meters to 1.3 meters (40 to 52 inches) with a

crushing strength of 300 pounds per square inch.

Aids to navigation in the study include buoys and lights in various lccations

along the western coast. The name, description, operating season, and e
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TABLE 3

CLIMATIC CONDITIONS IN THE VICINITY

OF NOME, ALASKA

JAN FEB MAR APR MAY _ JUN JUL _AUG SEP OCT NOV  DEC

| ce Coverage (% 88 100 88 88 62 25 - - - - 75 75
Temp. Average (°F) 6 6 9 21 34 46 50 49 42 30 17 8
Temp. Low (°F) -39 -42 38 -27 -11 25 32 30 17 -3 -39 -4
Wind Mean Force 10 10 9 9 9 8.5 8.5 9 10 9.5 11 9
Wind Direction E NE E E N WSH WSW SW N N N E
Fog Avg. Days) 3 1 1 1 3 5 3 2 -- -- 1 2

Source: Engineering Computer Optecnomics, Inc. , Final Report to the federal State Land Use
Planning Commission For Alaska on Potential Port Site Assessment, 1977.



location for each is well documented in U.S. Coast Guard Publication
CG-162, “Light List, Volume 111, Pacific Coast and Pacific Islands,”
1979. Typically, the navigation lights are maintained during the period
July 15 through November 1. Study area locations with buoys marking
channels for entrances to bays and rivers include: St. Michael Canal,
Unalakleet River, Kwiniuk River, Koyuk River, and Kotzebue (L. Berger,

WAATS, 1979).

Facilities Useage. The principal user of Nome's harbor and dock facilities

is the commercial lighteraging activity associated with the movement of dry
cargo and bulk petroleum into Nome and the transshipment of some of these
products to other coastal communities in the Norton Sound region and beyond
(hereinafter referred to as "outports" ). The extent to which the lighter-
aging activities use Nome's facilities is dependent upon the volume of
goods moved, the number of linehaul vessels that call on the port, the
demand for goods shipments to outports and the size and type of equipment
available to lighter and transship the various goods. The following

discussion focuses on these different aspects of facilities usage.

Each year nine common carrier dry cargo 1inehaul vessels, three or four
contract dry cargo linehaul vessels, and three or four contract Tinehaul
tanker barges arrive at Port Nome. One vessel, the North Star III, is a
general cargo ship while the rest are barges with companion tugs. Each
dry cargo Tinehaul vessel carries from 70 to 150 seavan type containers

or flatracks, while tanker barges carry from 30,000 bbl to 100,000 bbl

of liquid bulk petroleum products. These linehaul vessels anchor offshore
for a period of 1-1/2 to 3 days and are offloaded to a variety of

lighterage vessels,

31



The size of barges that operate in western Alaska range from 73.1 meters by
18.3 meters (.240 by 60 feet) with a capacity of 4,000 ST to "superbarges” q
that measure 121.9 meters by 30.5 meters (400 by 100 feet) with a capacity

of 17,000 ST. Loaded drafts of these barges range from 4.9 meters to 6.1
meters (.16 to 20 feet). An example of a superbarge that calls on Nome is q
the “'Alaska,” which is 120.4 meters by 24.4 meters (395 by 80 feet) with

a capacity of 12,000 ST. However, more typical of the kinds of barges

that call on Nome are the “Foss 286-1" and “Foss 287, which called on 4
Nome N 1979. Respectively, these barges are 87.2 meters by 23.2 meters

(286 by 76 feet) with a capacity of 7,000 ST and 87.2 meters by 23.2 meters
(286 by 76 feet) with a capacity of 5,700 ST. For analysis purposes, this 4
study assumes a 1inehaul dry cargo barge to nave an average capacity of

about 6,000 ST and a tanker about 7,000 ST.

4
Accompanying linehaul tugs range in size from 2,000 horsepower (hp) to
9,000 hp, with a draft of 3.65 meters to 4.27 meters (12 feet to 14 feet).
These tugs typically move the barges at speeds between 8 and 10 knots.

4
The North Star [II is a converted “Victory” class cargo ship build during
World War Il (1945). The ship is government-owned and operated and transports

cargo to private individuals and Bureau of Indian Affairs (BIA) facilities @
throughout western Alaska. The tonnage capacity for dry cargo and liquid

bulk and other characteristics of this ship are identified in Table 4. It

is important to note this ship carries four of its own lighterage cratt L
LCM (6)) which aid in lightening cargo over the beaches for many of the 56
communities it visits each year. Three of the LCM(6) type vessels have a

dry cargo capacity of 22 long tons (24.2 ST). The fourth LCM has been °
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TABLE 4

CHARACTERISTICS OF BUREAU OF INDIAN AFFAIRS
SHIP NORTH STAR 111

Length 138.7 meters (4S5 ft.)

Full Load Draft 8.7 meters (28.5 ft.)

Deadweight Tonnage 11,431 ST (10,206 long tons)

Cargo Space - Ory Cargo 11,894 cubic meters (420,000 cu. ft.)
Cargo Space - Liquid Bulk 3,217,250 liters (850,000 gals.)
Lighterage Craft 4 LCM landing craft

Power Plant 5,850 hp-diesel

Cruising Spead 16 knots

Ship’s Craw 41 officers and men

Passenger Spacs 5

Source: Western and Arctic Alaska Transportation Study, 1979; Louis Serger
& Associates, Inc.
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fitted with a removable cargo oil tank of 32,176 liters (8,500 gallons),

a hydraulically driven reel of buoyant 3 inch diamenter hose and a 946 4
Titer per minute (250 gallons per minute) transfer pump. During the first

of its two voyages each year the ship also carries & 56,781 liter (15,000
gallon) oil scow on board which is push-towed to shore by the LCM tanker. q
Additional operating data is provided in the Tater discussion of the

various carriers.

The lighteraging serv' ces provided at the Port of Nome are a contract
service principally oriented to the unloading and loading of 1inehaul
vessels that call on the port (see Figure 5). These lighteraging services
deal primarily with dry cargo seavan containers; neobulk palletized loads,
including 1,000 gallon export tanks of liquid natural gas; construction and
transportation equipment; and liquid bulk petroleum products. The trans-
shipment function is a secondary service which deals with dry cargo break-
bulk commodities and 1iquid bulk petroleum. From Port Nome this secondary
service is provided to coastal villages from Shishmaref to Hooper Bay on a
nonscheduled contract basis. Areas in Norton Sound from Elim south t©o
Scammon Bay, including communities up the Yukon River to St. Marys, are

also served by another lighterage service from St. Michaels.

The shallow draft equipment employed by lighteraging companies permits
considerable operational flexibil ity, which is necessary to meet the varying
operating conditions and variable demands. The variety of sizes of fugs and e
barges employed permits tailoring the vessel combination to fit the season’s
anticipated routing, schedules, traffic, and operating conditions. The

major problems encountered are the uncertainty of the time of ica break-udo @
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Photo:  Steve ang Delores McCurc,

FIGURE 5
* EXAMPLE OF LIGHTERS AND TUGS [N OPERATION

Source:  Comprehensive Development Plan, ‘§Otngu_'ea,7]Alaska,
Alaska State Housing Authority, March, 1977.
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and freeze-up, seasonal fluctuations of “water levels in the Snake River
channel due to climatic conditions and year-to-year variation in depths
at coastal landing points due to wind conditions (L. Berger & Assoc. WAATS,

1979) .

Lighteraging services are provided daily during the shipping season,
weather permitting. The lighters range in size from 18.3 meters to 7.3
meters (60 feet by 24 feet) with a capacity of 100 ST to 48.8 meters by
14.0 meters (160 feet by 46 feet) with a capacity of 1,190 ST. The drafts
of these barges range from 0.3 meters %0 0.9 meters (1 foot to 3 fzet) when
unloaded up to 0.9 meters to 2.4 meters (3 feet to 8 feet) “when fully
loaded. At the present time the following lighters are available in Nome:
8 Two (2) -- approximately 24.4 meters (80 feet) long barges 2ach
with a rated capacity of about 200 ST. Each is constructed with
compartmentized tanks to haul various bulk liquids and deck space
for dry cargo. These barges are principally employed in serving
1inehaul tankers because on board pumps are of nhigh capacity.
The barges are also highly maneuverable in narrow channels and on
beaches and are employed on at least half of the outport trips.
Each barge is estimated to have an average practical capacity of
1,500 bbl (210 ST).
e One (1) -- approximately 36.6 meter (120 feet long barge with
a rated capacity of about 560 ST. This barge can also haul bulk
liquids and dry cargo. This barge’s basic ut 1ity is as a dry
cargo barge because its pump is rated lower than the 24.4 meter
(80 feet) barges. It is also used on the other half of the

outport trips. This barge iIs estimated to have average practical
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capacity of about 1,300 bbl (182 ST) when used as a tanker and
about 350 ST when used for dry cargo.

¢ One (1) -- approximately 45.7 meter (150 feet) long barge with a
rated capacity of about 1,000 ST. Like the 36.6 meter (120 feet)
barge, it is constructed to carry both bulk liquids and dry cargo
although its principal use is for servicing dry cargo linehaul
vessels. It has little utility in outport deliveries because it
is difficult to control on the beach, although it is used for this
purpose on occasion. This barge is estimated to have an average
practical capacity of 1,400 bbl (196 ST) when used as a tanker and

about 500 ST when used to carry dry cargo.

Additional lighters are brought to Nome with the 1inehaul vessels. The
sizes and numbers of barges brought in is dependent on cargo demands, Two
lighters are used to offload cargo so that one is discharging from the
linehaul barge at the same time the other is discharging ashore. If two or
more linehaul vessels arrive at the anchorage on the same day, they are
worked simultaneously, if possible. Otherwise, theJ are worked sequentially
based on arrival. There is little waiting time to unload 1inehaul vessels
other than for weather delays, Each lighter makes an average of four to
six trips per day for dry cargo linehaul barges and six to eight trips per

day for linehaul tanker barges.

When performing transshipment services for coastal village customers,
every attempt is made to utilize the full capacity of the lighter. ‘MNormally,

cargo is stored in Nome until a sufficiently large enough load
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is accumulated to make the deliveries profitable, although an attempt is
made to deliver all received goods during the same shipping season.
Depending upon the cargo delivery requirements a small capacity crawler
crane (15 tons to 25 tons capacity) and appropriate forkiift equipment
are placed on the barge with the cargo to aid offloading at destination
villages. Tugs move the barge from village to village at rates of

about 5 to 6 knots. Once off the beach from a coastal village, the tug
awvaits high tide, moves the barge on to the beach and unloading proceeds.
With the next high tide after unloading is completed, the barge is moved
to the next village. Occasionally, a barge is moved too far on the
beach or the wind blows a barge too far up the beach and it is stranded.
In such a situation considerable effort is sometimes required to refloat
the barge. Should weather problems develop during the course of village
deliveries, the barge is anchored offshore to sit out the storm and is

then moved to the next offshore delivery point.

The tugs used to push-tow the various lighter barges in western Alaska are
also shallow draft vessels capable of operating in as little as 0.9 meters
(3 feet) of water. Their power ranges from 330 hp. to 660 hp. At present
there are two tugs located at Nome: the 440 hp. “SINUK” which is 16.8
meters (55 feet) long, 4.3 meters (14 feet) wide, with a 1 .2 meter

(4 feet) draft when loaded; and the 330 hp. "NANUK 11", which is 17.1
meters (56 feet) long, 4,3 meters (14 feet) wide, with a 1.8 meter

(6 feet) draft when loaded.

The total level of commercial vessel activity in the Port of Nome for the
years 1972 through 1977 is identified in Table 5. Shown in Table 5

are the dry cargo and tanker lighters and accompanying tug activities
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Table 5.

ANNUAL COMMERCIAL VESSEL ACTIVITY
NOME HARBOR

1972 - 1977
Inbound QOutbound

Year Dry Cargo Tanker Tow or Tug Ory Cargo Tanker Tow or Tug
1972 29 248 271 30 248 269
1973 8 171 215 7 172 217
1974 14 4 19 18 4 19
1975 13 172 214 13 174 215
1975 18 29 16 18 31 15
1977 210 7 318 205 8 316

Source: Corps of Engineers, “Waterborne Commerce Statistics.
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by direction inbound and outbound to the harbor. These reflect both
1inehaul and transshipment 1ightering activities. No explanation is
available for the marked difference in dry cargo and tanker activity in

1977 versus prior years.

Throughput tonnage data for the Port of Nome over the period 1970 to 1977
is shown in Table 6. Also illustrated is annual tonnage data for the five
largest commodity groups and the remaining commodity classifications
treated collectively. Petroleum products dominate the various commodity
groups and average approximately 78 percent of the annual total. The
remainder of the five largest commodity groups each average approximately
4 percent to 5 percent of the annual total, while the "all other” group

averages about 2 percent of the annual total.

Because the forecast methodology employed in this study utilizes a
population based growth factor approach, it is desireable to analyze past
trends in annual per capita throughput tonnage. This analysis is Dresentad
in Table 7. When annual per capita throughput tonnage is averaged over
the period 1970 to 1977, this produces a rate of 3.08 tons per capita per
year. IT the data for 1972 and 1977 are excluded, because they appear as
abnormalities in the trend, a rate of 2.59 tons per capita ser year is
produced. Upon reviewing available data for these two years, no

particular discernible cause for the large jumps in tonnage could be found.
It is suspected that these may be due to recording errors as discussed
further below. On the other hand, there may be legitimate, but hidden,
reasons for these surges. Consequently, a higher rate of 3.00 tons per

capita ner vear will be selected for forecasting purposes.
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TABLZ &

PORT OF NQME
THROUGHPUT TOMNAGE “OR
RERIOD 1970 1o 1977

LARGEST CCMMODITY GROUPS

Lumper Al .
and ‘%ood Otherd
Patro | eum ood Furniture Suilding_ Commodity dnnua |1
{ear Producss | Products? Commodities ?Products# Produczs Grouos Tota |
1970 13,244 2,095 1,373 2,018 1,783 371 20,351
1971 15,309 1,584 399 1,329 1,353 357 21,331
1972 35,523 2,375 397 1,296 2,258 190 43,149
1973 23,302 1,319 1,086 1,195 1,194 586 28,782
1974 22,331 2,335 1,289 1,353 2,321 i ,335 32,314
1975 25,720 1,414 333 239 2,043 307 11,356
1975 23,322 1,359 1,560 1,476 1,188 422 29,324
1877 43,289 1,371 5,317 2,198 1,768 1, 7 36,418
NOTES: 1. Petroleum Products include gasoline; jet fuel; distillata “uel 2i1; kerosane; Tubricating oils
and greasas; asonalt and zar; liquefied gases; Naotna: ind setroleum soivents.

2. Food Products include fresh fruits and tree nuts; frash ind frozen vegetables; meat; dairy
oroducts; orepared Fisn and snellfish; prepared fruif ind vegezabie juicz; grain 2ill
oroducts; alcoholic deveragas; groceries; and miscailaneous food aroducts.

3. Commoditi es incl ude 2 sroad vari ety of i €ErNS such 1s staregs, J0ts ind 2ans, atc.

1. Lumoer and wood furnifursasroductsi ncl ude 1 umber; 31 vwood; furnizure and fixtures; auioand
2aper products; timper posts; piling; ind worked wood.

5. 3uilding oroducts inciudeisonalt building materials; rutber and miscal taneous 21 astic aroduc’s;
suilding cement; structura | Cl ay oroducts;iron ind staelsnapes;saoricatad metal Jroducts;
and 2l ectricai and nonslectricalmacninery.

3. The Qther group includas cransportation squipment, such is motor vepicles, shios, Joats; iran
and steei scrapg; cnemical ogroducts, such is 2aints ind casic cnemicals; fartilizar; sang
and gravel; taxciles; salt; fresn fisn otner <han sielifisn; z0al; nonferrous arss; ind
Jther miscallaneous manutaciurad groducts.

SOURCE: Coros of Zngineers, Watertorne Commerce Statistics, 2art 4,
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TABLE 7

. WE Ur NOME
ANNUAL. PER CAPITA THROUGHPUT TONNAGE - 1970 to 1977

Regional Throughput Tonnage

Year Tonnagel Population’ Per Capita
1970 20,951 9,700 2.16
1977 27,931 9,700 2.26
1972 43,149 10,000 4,31
1973 .28,782 10,300 2.79
1974 32,314 10,700 3.02
1975 31,356 11,100 2.82
1976 29,624 12,000 2.47
1977 56,418 11,800 4.78
Average Annual Per Capita Throughput Tonnage

(A1 1 years included) 3.08
Average Annual Per Capita Throughput Tonnage

(Excluding 1972 and 1977) 2.59
Notes : 1) Corps of Engineers, Waterborne Commerce Statistics

2) Alaska Department of Commerce and Economic Development,
Numbers, Basic Economic Statistics of Alaska Cansus Division.
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The most recent breakdown of throughput tonnage by origin-destination is
for 1977. This data are [Illustrated in Table 8 for a variety of

comnodity class- fications With the exception of some petroleum products
and the movement of construction related machinery, all commodities
originate in the Seattle area. The destination of goods that originate

in Nome (e.g., gravel and fish) or are transshipped through Nome varies
widely. The data also show that outbound tonnage exceeded inbound

tonnage for 1977, but this makes no sense when compared to the character
of Nome's economy. When the data in Table 8 are examined more closely,
several discrepancies appear for which thers is no explanation. For
example, distillate fuel oil, commodity code 2914 in the petroleum

products group, with a throughput of 25,323 tons (approximately 45 percent
of total throughput tonnage) is illustrated as being primarily an outbound
commodity: 3,223 tons inbound, 22,100 tons outbound. According to Arctic
Lighterage Company (personal communication), this relationship is normally
just the reverse; Nome consumes virtually all the linehaul inbound tonnage.*
The company’s 1980 projected tonnage demands, shown in Table 9, are con-
sidered more representative of normal relationships of inbound and outbound

tonnages.

From a methodological perspective, it is necessary to adopt a standard
relationship between throughput tonnage and its principal components:

dry cargo tonnage and liquid bulk tonnage. It is also necessary to adopt

* Many goods that pass through MNome's economy are exported to other
communities in the region when goods ars purchased in Nome's stores
and shipped to the Bush by air. See Figure B-2.
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TABLE 8

PORT OF NOME

1977 COMMODTTY TONNAGE BY ORIG IN AND OJESTIHATIOM

tommodi tv Cl ass 174 earion Inoound Commodi ti es Througnoyt Quthound Commodi <7 es
_aroup waae Pere grigin | onnage Tannage'’ . _onnage Jastination
0911  Fresh Fish, Except Shell fish - - 308 508 Foreign
1w Sand, Grave i,<rusnedigck - P 250 250 dering 3ea “orwr
2031  Fish and Shell fisa, Sragarsd 381 381 Foreign
ood 2081 A1 cono | ic 3everages Seattie 70
orgduets LWC 325 395 - -
2094  Groceries Seattie 596
LWC 772 1,476 3 3eri ng Sez Marsi
Lumoer w4 Tiner, Pasts, Poles, #1in¢  Seattie % 14 -- -
and 2421 Lumoer and Seattle 792
Wood 31 Veneer, 21 ywood., darxed Wood LWe 338 1,850 20 3ert ng sea Yorg
Sypmi ture 2491 Wood Manutactures, Net. Seattle 338
Arogucss LWC 130 489 3ert ng Sea lort!
2511 Fyrnitures and i xtures Seattle 14
LG 28 42 .- .-
%19 Sasi c Chemi cals and Products
Chemi c3 i Nee. Seatzle 25 23 - e
Aroqucts 2851  Paints Seattie 14 4 - -
2891  Mi scel 1 ansous Chemi ca i
Products Seatzle 4 4 - -
911 Gascline LHC 10,332
[Tiuliuk 535 i7,310 3,788 Lgecal
253 drigilofs
1 & 3ering 3ea MNorw
Jaera | aum ;9%2 dat “‘we i [T1ul fuk 388 388 - -
dpaduczs <214 Distillate Fuel Ji1 [Tiuliuk 3,223 25,223 21,317 Locai
31 dripilarfs
202 3ering Sea lor<
2915 Luori cating 0f 1s % Greases Seatztle 3 1 .= -
2921 L§ queri eq Gasss Jeatzle 36 38 - .-
2951 Aspnalt 3uiidi ng Mazemi als jaatzle H 3 - .-
2991 Patrol eum ang Coal Products, Sedatzle 220
Nee. LAC 23 443 ae .-
011 Rupoer and Misc., Plastic
Sroducts Seattle 7 7 - -
3241 3uildi ng Cament Seattis 3z 32 - .-
3ui iding 3201 Structuralllay Products Seatcls i : - -
3291  Misc.Mormazrall ic Minerai
raducts Seattle 324 324 - --
3375  irom, Stesl Shapes, Ixcsot
Shaet LWC i3 13 - -
M1 Faoed ea tad Merai “roducts seatzle 394 120 7 Saatsle
7 3etnel
511 Macninery, Ixcant flectricai Seattls 183
LWC 34
dathel e
dering Sea
Narth 210 78 15 32aring 3ea lore
3617 Tlectrical Macninery ind Seatzla 3
scuipment LaC 3 14 -- -
TN Ygtor VYenicl es. Parts, i Seattle 14§
fqu 1 oment LXC 138
Transpor- Jetnal 2 ica i Ancnorige
23zion 18 3erng 3ea ‘lor=
Zquicment 3731 shi 0s and loats jeattie 4 4 - -
3791 %4 sc. Transoortation £3ui 9. seattle 17 17
4172 ‘ommodities, Net. Seattle - 379
LWC 232
Anchorage 2 3,817 4,367 Lacal
B Angnorage
2 Koaiax
33 3minflofs
58  3i. %ignaei
189 3er+ng S2a Yoret
TATALS 22,170 32,248
6,412
Ngtes: !} Througnout sannage is the sum of incound and outbound sommodities.
2} “LAC" represants the Lake Washington Canal.
3) To converw varrels of satroleum oroducets I3 ignnage, he lorvs of Ingineers uses : FicTor of
iton = 7,13 3bl. This faclor averages ife varying weignts among 4iffersent detrsisum oroducts.
Source: Coros of Sngineers, Watersarne Commerse Stacistics. 44




TABLE 9

PORT OF NOME
PROJECTED 1980 TONNAGE B8Y LINEHAUL HANDLING CATEGORIES

INBOUND THROUGHPUT OUTBOUND
Dry Cargo 6,000 - 8,000 ST 7,200 - 9,200 ST 1,200 ST
Bulk Petroleum 25.175 ST2 26,574 ST 1,399 ST
(180,000 bb1) (190,000 bb1) (10,000 bb1 )
TOTALS 31,175 - 33,175 ST 33,774 - 35,774 ST 2,599 ST

NOTES: 1. Throughput tonnage is the sum of inbound and outbound commodities.
2. The relationship 1 Ton = 7.15 bbl is used to convert barrels to
short tons. This factor averages the varying weights among different
petroleum products.

SOURCE:  Arctic Lighterage Company
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a standard relationship for the inbound and outbound characteristics of

throughput tonnage. When the data from Tables -9 are evaluated for this q

purpose, the results are illustrated in Figure 6, Parts A-F.

Part A of this figure identifies the typical relationship between dry cargo
and bulk petroleum as a percentage of throughput tonnage. Parts 8 and C

identify the inbound/outbound relationship for bulk petroleum and dry cargo

respectively, and in Part D, the combination of Parts A, 8, and C are shown.
The directional solits for Parts B and C are largely based on projected

1980 data as illustrated in Table 9. Part D is derived by multiplying

Part A data by Parts 8 and C data. Figure 6 , Part E, illustrates the 4
average percentage of total tonnage for bulk petroleum and dry cargo that

is sent to and consumed by the City of Nome or transshipped from there by
another mode. Part E is derived from Part O by subtracting the outbound q
tonnage from the inbound tonnage. Figure 6, Part F, illustrates the

tonnage transshipped to outports and is derived directly from Part D.

This information will be used to determine Port Nome's operating capacity
in the next section and is the beginning 2oint for the various forecasts

developed in later chapters.

Capacity. In Nome, the capacity of the harbor and dock facilities to

orovide for a commercial goods transportation service is in part a

function of the variables identified below. One variable more than the o
others affects the ability of the Port to grow beyond a certain sxtent.

The current characteristics of these variables has been presented and

discussed in past sections. In the discussion that follows, the influence
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of the most important aspects of these factors on potential throughput
tonnage growth is presented. The variables affecting capacity are:
s Physical layout and dimensions of the harbor and approaches,
including navigational characteristics.
o Physical layout and dimensions of the various docks, berths,
and storage facilities in the harbor.
¢ Number, type, capacity, and use of equipment available on:
- docks
- linehaul vessels
- lighters
o Number, type, capacity, and use of the inehaul vessels and lighters.
¢ The character of transportation demands for:
offloading/loading of 1inehaul vessels versus

- transshipment and delivery of goods to outports

Based on the foregoing discussions of the Port of Nome, the most important
factors 1imiting capacity are:
¢ Climatic conditions limiting operations to four summer months.
¢ Shallow water depths in the entrance channel, which influences
the use of lighters and restricts their operating capacity.
¢ The physical limits of existing dry cargo and bulk petroleum
storage facilities, which, although not at capacity, appear to be
near capacity.
¢ The size of lighters and their liquid bulk pumping equipment,
which in combination with navigational restrictions, influences

utilization of the lighters.

48




¢ Although demand for ocutport del veries is small in volume, it
takes a disproportionate amount of time and effort when compared

against the linehaul function.

When viewed collectively, the critical variables influencing capacity are
the storage facilities and utilization of the lighters. In the discussion
that follows the capacity and utilization of the storage facil tijes and

lighters, the port's basic equipment, is used to determine the port’s capacity.

As discussed ear? ier, the dry storage facilities consist of 1,400 square
meters (15,000 square feet) of covered storage, 223 square meters (2,400
square feet) of which 1s heated. The bulk petroleum storage consists of
about seven tanks of varying sizes with total capacity of 24.6 million
Titers (153,762 bbl). Arctic Lighterage Company estimates only 20 percent
of the dry cargo requires covered storage and much of that for only a
short time. The remaining 80 percent is stored outside in the seavan
containers until customers (typically merchants) require the contents.
Goods are typically picked up by individuals and households in Nome

within 24 to 36 hours after the container reaches port. If the

older structures are replaced, capacity should increase adequately enough
to handle normal growth in Nome for the foreseeable future. If necessary,
a new container storage area can be developed at Nome's old airport.

In addition to needing a new building, adequate security must also be
provided at that site. Such areas could be used for the dry bulk materials
(mud, pipe, etc.) for OCS operations without requiring a new structure.
Thus, while dry cargo is a current operations problem, it sesems resolvable

‘without major impact on port capacity.
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The liquid bulk storage, however, is a quite different problem. Total

inbound fuel deliveries already exceed the storage capacity by about q
23 percent. This is possible because some of the fuel is transshipped to’
outports and some is used during the summer months. By replacing both
throughout the shipping season, the community can start the winter with 4
full tanks. As long as total demand can be replenished during the

shipping season, the capacity of the storage tanks is adequate. Shortages

are likely to occur for products whose demands are increasing rapidly. q
For example, demands for jet fuel are reaching the capacity-replenishment
limits and with the start of new service to Nome this summer, all demands

may not be met. There are no plans at present to enlarge the bulk q

petroleum facilities.

The capacity of the 1ightaraging operations must be viewed from fwo per- 4
spectives: The linehaul function and the coastal delivery function. In

the following analysis we look first at the time it takes the existing
Tighteraging equipment to unload anticipated 1980 inbound tonnage. Using @
this time as a percentage of total time available in the shipping season,

the maximum capacity is assessed. The sensitivity of the analysis to the
results is also included. As shown in Table 9, inbound tonnage expected L
in 1980 is 180,000 bbl of liquid bulk petroleum and up to 8,000 ST of dry

cargo. If the various lighter combinations for Tinehaul operations can

achieve their advertised daily discharge capacity of 35,000 barrels per L
day and 2,000 ST per day, then the bulk petroleum can be unloaded in

about six good weather days and the dry cargo in four good weather days,

a total of ten days out of a shipping season of approximately 96 good [



weather days. |If these barge combinations could operate at these
capacities and relative proportions of time for all 96 days, they could
lighter 281,958 ST (2.02 million barrels) of bulk petroleum and 36,522 ST
of dry cargo for a total throughput capacity of 318,480 ST. However, the
lighters are not 100 percent efficient, which is required to meet the
daily discharge capacity. Nor are the linehaul loads such that full
capacity can be utilized all the time  The bulk character of a light
object may use more space than weight thus restricting capacity use. It is
estimated that the reduction In capac ty is as much as 50 percent so that
instead of ten days, it is more likely to take 20 or'more days to linehaul
the 1980 inbound tonnage. In this example, with the port performing only
a linehaul function, total throughput tonnage is therefore reduced to

about 160,000 ST. The 1980 inbound tonnage is about 21 percent of this

volume.

However, the port has functions other than serving linehaul vessels,
particularly the need to deliver goods to outports. This transshipment
function further reduces the capacity of the port based on existing

equipment. Deliveries are made 0 outdorts two or three times over the
course of a summer season. About half of the trips are made by one of

the 24.4 meter (80 feet) barges (loaded capacity of 100 ST) and half are made
by the 36.6 meter (120 feet) barge. Each barge is assumed in this analysis
to be loaded 60 percent dry cargo and 40 percent oil by weight. During

1979, which was a major school construction season in many coastal villages,
barges were loaded abou* 70 percent dry cargo and 30 percent oil by weignt

(Arctic Lighterage Company) . The practical capacity of each barge, as
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as presented earlier, 1is reduced by about 20 percent before loading

because of the need to have a crane and forklift equipment on board. q
The amount of tonnage expected to go to outports in 1980 is 1,400” ST

(10,000 barrels) of bulk petroleum and 1,200 ST of break-bulk and con-

tainers of dry cargo. At the reduced capacities and assuming that each q
trip averages at least two days due to the slowness of the tugs and the

need to await tides, seven trips are required by each barge. Given these
assumptions, the best time that could be achieved for transshipment of q

the expected 1980 outport-destined tonnage is 14 good weather days.

IT the 1980 cargo can be linehauled in 10 good weather days and the out- 4
ports serviced in 14 such days, the capacity of the port is the ratio of

96 over 24 times the 35,775 STof expected 1980 throughput or 143,100 ST.

Then, 1980 throughput tonnage is 25 percent of available capacity. a
However, if the efficiency of the outport deliveries is such that more

trips are required, or because of the dry cargo storage capacity, the

seavans cannot be stripped rapidly and repacked for transshipment, or for -
both or other reasons, the port’s capacity declines rapidly. ror example,

if outport deliveries take an average of three days and an 2xtra day is

added for replacing and loading the outport barges, this situation coupled g
with 50 percent efficiency in the linehaul operation produces a ratio of

96 over 48 multiplied by 35,775 STor 71,550 ST. In this case, the

capacity declines 25 percent and the 1980 throughput tonnage now uses 30 ¢
percent of available capacity. This latter situation, while perhaps not
modeling the existing conditions precisely, appears to be indicative of

the time currently spent on linehaul and outport deliveries. The conclu- o
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sion is that the port probably operates at capacity about half the time,
particularly during periods when port equipment is responding to linehaul
arrivals. “Even if the analysis errors and existing operations are a
greater percentage of capacity, it appears that the port can handle a
moderate level of additional growth using existing equipment, particularly
if the storage and transfer facilities are improved. However, if a new
dock facility which includes bulk liquids handling capabilities is

constructed, the situation will improve considerably.

3.2.1.2 Port of Kotzebue

Facilities. The City of Kotzebue is situated at the northwestern tip of
the Baldwin Peninsula in Kotzebue Sound in an area identified as the Kobuk
region (see Figure 7). As shown in Figure 8, the vort facilities are
located at the north end of the community. The port does not have a

natural harbor.

Arriving oceangoing vessels anchor 4.8 to 9.7 kilometers (3 to 6 miles)
southwest of Cape Blossom, which is approximately 24.1 kilometers (15 miles)
south from Kotzebue. A 19.3 kilometer (12 mile) channel Teads from the
anchorage to the port’s dock. Generally, lightening craft transport cargo
from the anchorage to the dock via the channel. However, under good weather
conditions, once linehaul barges have been unloaded to the point where
their draft is less than 1.8 meters (& feet), they can be broughtu the

channel to the dock and unloaded directly.
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Figure 7
LOCATION MAP OF KOTZEBUE AND KCBUK REGION COMMUNITIES

Source: Comprehensive Development Plan, Kotzebue, Alaska;
Alaska State Housing Authority, March 1971.
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The dock consists of stzel sheet pile bulkhead with earth backfiil . The
faca of the bul khead is 67 metars (220 feet) long and its height ibove
watar is approximataly 1 .8 metars (6 faet). Watar depth at the Ficz of th
bulknhead variss from 5 to 8 feet. The facility has one dry cargo 2erzh;
one combination dry cargo/Tiquid tulk berth, and cne Ro/Ro ber=h far smail
iver barges that will be complieted by August 1980. Abgut 113 metars
(390 faet) of berthing spaca is available. Adjacant to the dock is a
freight tarminal and bulk petrolsum ferminal. The dock and freighs
tarminal are owned and operatad by Arctic Lightsrage Company. The
terminal is equipped with an 80 ST capacity, Manitowoc 4000 crawlar

crane, saeveral small cranes, a 25 ton forklift, 3 number of smaller fork-
lifts, and other cargo handling equipment. The freight tarminal handles
orimarily dry cargo containerized in 36 cubic meter (8 fzet X 8 feet X

20 feat) ssavans and flatracks, limitad contractor’s equipment, and other
brzak-bulk cargo. cargo is stored adjacent to and on the docking facil ities.
Arctic Lightarage Company reports there is room “or 250 to 300 containers

on the ravetment. Container cargo destined for villages on the

Noatak River, Kobuk River, Selawik Lake, and along Kotzsbue Sound i3
strioped from containers in the tsrminal and delivered up river as break-
bulk. Storage capacity consists of 929 sgquare meters (10,000 square faet)
af covered storage and slightly less than 465 sguars metars (5,000 square
feet) of open storage area. T1he open storage is primarily used for smpty
containers and contractor’s equipment. Like Nome, the equipment nas the
capacity to discharge 2,000 ST/day, however, Arctic Lightarage reports

an unloading rats of 1,000 to 1,200 ST in an 18 hour period in calm



seas (L. Berger, WAATS, 1979). The bulk petroleum terminal is owned by
Chevron USA and operated by Arctic Lighterage Company. Bulk petroleum
consists of three grades of gasoline, diesel fuel, aviation fuel, and

heating fuel.

Several proposals have been made to improve Kotzebue's port facilities.
They Include the construction.of a sheet pile bulkhead. for vessels with
2.4 meter (8 feet) draft; a sheet pile bulkhead and dredged channel for
vessels with up ta 6.1 meters (20 feet) draft; and an armorsd breakwater
with a jetty extending 1524 meters (5,000 faet) into the sea, a 9.1 meter
(30 feet) deep dredged channel , an operatjng and storage area, a gravel
transfer dock in Hotham Inlet and & 48.3 kilometer (30 mile) road %o
Kotzebue, (WAATS, 1979). Cost of these proposed port improvements range
from approximately $1 mil1 ion to $20 mi11ion. Annual dredging is included
for =ach groposal to keep the channel 1leading to Kotzesbue clear. 7o
implement these port improvements, the economy of Xotzsbue wouid reauirs
a major growth stimulus, such as iarge scale mineral sexploitation.

Accordin 0 the WAATS study, this is not likely to occur.
g Y

Navigaticnal Charactaristics. Xotzebue Sound is a shallow embayment with

deoths of 11 metars to 16.5 metars (36 to 54 feet). However, it is “illad
with sediments and the shoreline is very shallow with depths of 5.5 metars
(18 feet) as far as 8.1 kilometers to 14.5 kilometers (5 t0 9 milaes off-

shore. The diurnal tidal range is about 0.5 metars (1.5 feet). Winds in

excess of 50 m.p.h. have raised the watar levelup t0 1.5 meters (3 faei)

n

above fthe tidal nigh. Current from tidas is Tass than 0.3 kilometers 3zer

nour (0.5 milss per hour) and is not a factor in navigation; however, a
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non-tidal flow has been observed with a maximum velocity of 3.7 kilometers
per hour (2.3 miles per hour). Due to shallow water, winds can overcome

tidal current, making navigation difficult.

Table 10 identifies the earliest, latest, and average dates of ic2 breakup
and freezeup for the Kotzebue area. Generally., Kotzebue Sound is open to
navigation from late June to mid-October. The percentage of ice coverage,
average low temperature, mean wind speed and direction, and average number
of fog days on a monthly basis for Kotzebue is shown on Table 11. Ice
thickness is reported to be 1.3 meters (50 inches) during a hard winter

(ECO, 1977).



Breakup

Freezeup

TABLE 10

DATES OF ICE BREAKUP AND FREEZEUP

IN THE VICINITY OF KOTZEBUE

Average Earliest
“5/31 5/17
10/23 1 0/02

Source: Engineering

Computer Qptecnomics, 1977
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Latest

6/18

11/05
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TABLE 11
CLIMATIC CONDITIONS IN THE VICINITY

OF KOTZEBUE, ALASKA

JAN FEB MAR  APR  MAY JUN  JUL AUG  SEP  OCT

| ce Coverage 100 100 100 100 87 60-72 36  Free Free 87
Temp. Average (OF) 6 .6 -4.7 -1.6 13.8  29.6 43.3 52.6 50.7 40.9 25.5
Temp. Low (°F -47 -48 - 48 -44  -18 20 34 31 17 -9
Wind Mean Force 12.6 11.9 1.0 11.2 9.0 10.5 11.2 11.6 11.2 11.6
Wind Direction E E E ESE W w w w E ENE
Fog (Avg. Days) 1 1 i 2 4 5 3 ] 1 1

Source:  Engineering Computer Qptecnomics, Inc. > Final Report to the Federal State Land Use
Planning Commission for Alaska on Potential Port Site Assessment, 1977.

NOV

100

7.5

DEC

100

-3.7

~47

10.9

NE



In the early spring, snow and ice melt in the Noatak and Kobuk Rivers

can also affect navigation. The transportation operating season normally
extends from June 1, when ice in the Noatak River breaks up, to

September 30 when freezeup commences. On breakup of the Noatak, the
spring runoff provides enough water for only ten to fifteen days in which
to complete annual deliveries of petroleum and general cargo to the
village of Noatak. Once the water drops, the river becomes unnavigable
until the next breakup although occasionally heavy rains will bring the
river up to operating depths for a few days ate in the season. (luring
the second half of June, Hotham Inlet, Selaw k Lake, and the Kobuk and
Selawik Rivers all become ice free. This is the only reliable period

to service the upper Kobuk River villages of Kobuk, Shungnak, and Ambler.
Kobuk is the most distant location on the river, about 402 kilometers

( 250 mi 1 es) from Kotzebue. River depths as shallow as .76 meters to

.91 meters (2.5 feet to 3 feet) are routinely experienced during these
operations and specialized small tugs and barges must be used. OQther
villages on the lower Kobuk and Selawik Rivers can be served at any time

during the ice free season. Depths on the lower river will vary from

1.2 meters to 1.5 meters (4 feet to 5 feet).

Facilities Usage. In the early parts of the operating season when

deliveries must be made while the rivers are still navigable, as many as

five small shallow draft tugs and barges have been used (ses Figure 9).

These are augmented by larger shallow draft tugs and barges which position

the cargo at Kiana, a transshipment point about 132 kilometers (82 miles) from
Kotzebue. All this equipment remains at Kotzebue over the wintar since

the river del iveries must be made while Kotzzsbue Sound is s%ill not free



Source:

Tug and barge carry cargo up the Xobuk River Photo: Steve and Delores VicC

FIGURE 9 q

EXAMPLE OF RIVER BASED TUG AND BARGE OPERATION

Comprehensive Development Plan, Kotzsbue, Alaska;
Alaska State Housing Authority; March, 1971.
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of ice. The general cargo and bulk petroleum being delivered during this
period has either been brought into Kotzebue the season before or was

airlifted in during the winter or spring.

Once the Sound becomes ice free, operations in Kotzebue shift to lighter-
age of linehaul common carrier vessels and tankers and deliveries to
coastal villages from Shishmaref in the south to Point Barrow in the
north. The river equipment is unsuitable for this work and larger shallow
draft equipment with good seakeeping characteristics are required,

Except for the riverine equipment, the 1ightéraging equipment

maintained at Kotzebue is similar to that at Nome( see Page .36).
Approximately eight to nine linehaul vessels are lightered each season.
These include one government cargo ship, (North Star 111), four common
carrier dry cargo barges, two contract dry cargo, and one to two contract
bulk petroleum barges. The frequency istwo to three linehaul vessels per

month July through September.

Throughput tonnage data for 1977 by origin and destination is shown in
Table 12. Liquid bulk in 1977 accounted for approximately 71% of outbound
traffic. Kotzecue is a regional distribution center for local commu-
nities and villages in northwestern Alaska. Kotzebue shipped approximately
16,063 ST of cargo outbound from its port in 1977 and approximately

98.5% was distributed to local communities and villages, while the
remaining cargo was transshipped to Unalaska, Dutch Harbor, Nome and

Anchorage.
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1ABLE 12

PURT OF KUJZEBUE
1977 COMMODLTY LONNAGE BY ORIGIN AND DESTINAVION

__COMMODITY CLASSIFLCAT 10N INBOUND COMMODITIES THROUGHPUT OUTBOUND COMMODITIES
GRoup Cont THILE ORIGIN TONNAGE TUNNAGE TONNAGE ~ DESTINATION
1442 Sand, Gravel, Crushed Rock Nowie 250 250 -- ~-
I vod 2094 Groceries Seattle 167
Products LWC2 268 1,124~ 89 Local
2099 Miscellaneous Food Products Seattle 14 14 -- --
Lumber 2421 Lumber Seattle 626
and Wood LMC 561 1,999 812 Loca |
Furni ture 2431 Veneer, Plywood, Worked Wood LWC 136 136 - -
Produc ts 2491 Wood Manufacturers, Nec. Seattle 373
L WC 92 817 352 Local
2511 Furniture and FixLures LwC 6 6 - --
2011 Gasol ine Seattle 37
Hiuliuk 8,560 10,827 2,206 Local
24 Hiuliuk
2912 Jel Fuel -- -- 943 943 tocal
Pet ro leun 2914 [distillate Fuel 0il 11 iul iuk 1,681 2,736 1,055 Local
Products 2915 Residual Fuel Oil -- -- 7,032 7,032 Local
2921 Liquefied Gases -- -- 235 235 Local
2991 Petroleum and Coal Products. Sea tile 3t
flec . Bethel 53 2,565 2,194 Loca |
3291 141st. Hommetallic Mineral Sea tile 110 110 -- --
Products
3315 Iron, Steel Shapes, Except Sheet LW 6 6 .- -
341 fabricated Metal Produc ts LWC 34 48 14 Local
Building 3511 Machinery, txcept Electrical Seattle 51
Products LWC 23
Nowme 35 922 603 Local
210 Nowe
3611 tlectrical Machinery & Equip- LHC 5 5 - o
ment
ini HMoter Vehicles, Parlts, & Seattle 36
fqu 1 puent
Frans- LWC 85 127 6 Anchorage
portat fon 3431 Shipsand this bathe 7 7 --
Lquipment 4112 Commodities, Nec. Seatlle 362
Sea ttle 24
LHC 56
Bethel 5 135 288 Loca 1
101ALS 14,581 30>644 16>063

Notes: 1) Throughput tonnage is thesumof inbound and outbound commodities.
m a m [ 3 &5 & = r



As in the Nome throughput tonnage data, the inbound-outbound relation-
ship appears reversed in the Corps of Engineers data. This discrepancy
cannot be immediately explained. A more typical situation is illustrated
in Arctic Lighterage’s projected 1980 tonnage, shown in Table 13.

Outbound tonnage is approximately 28% of inbound tonnage and approximately

22% of throughput tonnage.

3,2.1,3 Port of Unalaska/Dutch Harhor

Facilities. Unalaska is located on Unalaska and Amaknak Islands in the
Aleutian Chain across I1iuliuk Bay from the abandoned military community
of Dutch Harbor on Amakrak Island. The two islands are separated by a
narrow strait of approximately 800 feet. The natural harbor, which is
centrally located at Alaska’s Pacific and Bering Sea fishing grounds, is
the only developed deep water port on the chain. There are three major
moorages located in this area. They are Dutch Harbor, I1iuliuk Bay, and
Captain’s Bay. Figure 10 shows the general location of each harbor

and bay.

The bay known as Dutch Harbor has two principal docks. One is an aban-
doned military dock on the northwest side of the Bay under Mt. Ballynhao.

To the south of the Ballyhoo dock site is a T-shaped dock owned and used

by Standard Oil. The dock has a loading face 101.8 meters (334 feet)

long with water depths ranging from 7.6 meters to 9.1 meters (25 to 30 fest)
along the loading face. This facility is used primarily as a refueling

base although small amounts of cargo are unloaded that have a destination

of Unalaska.
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TABLE 13

PORT OF KOTZEBUE
PROJECTED 1980 TONNAGE BY LINEHAUL HANDLING CATEGORIES

INBOUND THROUGHPUTL/ OUTBOUND

Dry Cargo 5,000 ST 7,500 s-r 2,500 ST

Bulk Petroleum 22,377 2/ 27,552 ST 5,175 s-f
(160,000 bbl) (197,000 bb1) (37 ,000 bb1)

TOTALS 27,377 35,052 7,675 ST

NOTES: 1/ Throughput tonnage is the sum of inbound and outbound commodities.

2/ The relationship 1Ton= 7.15 bbl is used to convert barrels to short tons.
This factor averages the varying weights among different petroleum products.

SOURCE:  Arctic Lighterage Company.
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LOCATION MAP OF UNALASKA/DUTCILHARBOR PORT FACILITIES

SOURCE; Tryck, Nyman & Hayes, 1977




At the end of the spit of land where the City of Unalaska is situated is
a two-faced dock. Each side is about 79.3 meters (260 feet) long with
a depth of 9.1 meters (30 feet) alongside the western face, and 6.1 meters

to 7.0 meters (20 feet 23 feet) alongside the northeastern face.

There are several docks on the northern and western side of Iliuliuk
Harbor and on the southern side of Expedit on Island adjacent to

[Tiuliuk Harbor there is a long deep water quay with a slipway. This
slipway was part of a now abandoned submar-ne base and is designed to
handle 300 tons. In addition to the Standard Oil Dock, the other major
port facilities are located south of Unalaska at Captain’s Bay Dock. This
dock is T-shaped with a loading wharf of approximately 183 meters (600 feet)
long, with depths of 11 meters to 14.6 meters (36 feet to 48 feet).
Enclosed storage facilities ars located near the dock alongside the dock-
ing facilities. The facilities are owned and operated by Crowley Maritime
Corporation. This is a major facility for Sea Land container service into

and out of Unalaska, including the export of seafood products.

As the fishing industry continues to expand and as oil and gas explor-
ation begins in western Alaska, heavier demands may be placed on the
harbor and port facilities located in this area. Unalaska is already on
its way to becoming a major transshipment point for foreign ports, western

and northern Alaska, and ports in the Lower 48 states.

Several improvements are planned for this area. A November 1977 study by
Tryck, Nyman, and Hayes reported that a new boat harbor may be constructed
in the protected lee of the spit at the northeast tip of Amaknak Island,
in Dutch Harbor. The cost is estimated at $2,8 million. The proposal
calls for a city cargo dock, with first phase construction of a 51 metar
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by 15 meter (200 by 48 feet) docking facility with depths alongside the
dock of 12.8 meters to 15 meters (42 to 48 feet). The project is located
on the old Ballyhoo Dock site, in Dutch Harbor. A preliminary design
completed by Tryck, Nyman and Hayes calls for the excavation of the cliff
face on the uphill side of the road at the facility site. The resulting
area “would be used as a marshaling yard for Sea Land service containers.
The second phase of construction calls for an addition of 61 meters (200
feet) to the dock face built in phase one. The phase 1 construction was
almost completed in July of 1979, but fire destroyed part of the partially
completed dock. Sea Land Service Company made a new start, however, and

the dock is now completed.

In addition to the two phase development of the city cargo dock project,
American President Lines and the Dutch Harbor Development Corporation
have prepared slans for a major dock facility. The plan calls for a

7 acre waterfront site located between Rocky Point and East Point. The
project includes a 1.5 acre dock site and a bottomfish processing plant.
The dock is under construction at this time. Completion of both docking
facilities “would provide a protected moorage which is not currently

available at existing facilities.

Navigational Characteristics. The harbor entrance is approximately

.8 kilometers (0.5 miles) wide and 29.3 meters to 32.9 meters (96 feet

to 108 feet) deep. The harbor is subject to violent will iwaws during spring
and fall gales making anchorage dangerous. [T1iuliuk Harbor, at the head

of [1iuliuk Bay, offers better protection than Dutch Harbor, but this

area is congested due to the concentration of fish processing plants

and associated heavy vessel traffic. Captain’s Bay is the most exposed
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of the three areas, however, anchorage i$ ava lable in water depths from
17 to 20 fathoms. This area is generally ice free because of the rela-
tively warm waters of the Japan Current. The water is deep close to shore

throughout the harbor, except off Rocky Point.

The diurnal tidal range is 1.1 meters (.3.7 feet) while the extreme range
is 2.8 meters (9.1) feet. The tidal current is of minor significance with
velocities seldom exceeding 1 knot and is not considered a factor in

navigation.

Winds are variable and often strong. Southeastarlies are prevalent on
the north side of Unalaska Island from November through February. Winds
have climbed to 65 knots at Dutch Harbor. Precipitation occurs on from
200 to 300 days of the year in the Aleutians generally. At Unalaska, the
average rainfall is 1.47 meters (58 inches) and when snowfall is included,
reaches 2.06 meters (81 inches) (Denconsult, 1979). There are many days
with snow, drizzle, and fog. The poorest risibilities in Alaska occur
along the Aleutians. Visibility is best in the winter; however, even

then it can be hampered by fog, snow, and rain, making navigation difficult.

Facilities Usage. In Unalaska/Dutch Harbor ships can reach the dock

without trouble and no lightening is rsquired. Table 14 illustrates the
annual level of vessel activity in [1iuliuk Harbor for the pericd from
1972 through 1977. The numbers shown include all types of commercial

vessels.

Throughput tonnage data for the period 1968 through 1977 is illustrated

in Table 15 and fear 1977 is presented by commodity origin and destination
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TABLE 14

[LIULIUK HARBCOR
VESSEL ACTTV ITY

1972- 1977

faar Inbound Qutbound
Ory Eargo Tanker oW or Tug  Ory CErgo “Tankar Tcw'&?'Tug

1972 709 58 50 712 33 53
1973 707 25 27 708 23 .27
1974 328 20 52 ¢z29 21 52
1975 877 60 43 875 62 42
1976 89 54 238 85 86 36
1977 150 34 83 147 45 31

Source: Corp of Enginesrs, Watsrtorne Ccmmercsz Statistics
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TABLE 25

ILIUDLIUK HARBOR
THROUBHPUT TONNAGE

1968 - 1577
Year Tonnage
1968 120,980
1969 253 ,905
1970 251 ,973
1971 245,163
1972 190,109
1973 163,586
1974 157,477
192’5 300, 953
1976 349, 760
1877 342, 324

Sourca: Carp of Engineers, Watarborne Cocmmerce Statistics
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in Table 16. Table 15 illustrates a rapid growth in throughput tonnage
between 968 and 1977; approximately 183%. Most of this is due to in-
creases n bulk petroleum products, which in 1977 accounted for 96% of
inbound products and 90% of outbound products. The remaining 4% inbound
consisted of building materials, groceries, and all other variety of
commodities. The remaining 10% outbound consisted mostly of fresh fish
or prepared fish, together with an assortment of other miscellaneous
commodities. Table (7 illustrates the distribution of outbound tonnage
from [1iuliuk to domestic ports. Approx mately 96% of the outbound ton-

nage has a destination in western Alaska

3.2.2 MARINE CARRIERS

Marine freight carriers serving the study area can be divided into three
general categories, as follows: (1) interstate ocean; (2) intrastate
coastal shipping, and {3) lightening transportation. Table 18 identi-
fies the carriers that serve Norton Sound. Most of these carriers also
serve Kotzebue and Dutch Harbor. The carriers are regulated by either
the Interstate Commerce Commission (ICC); Federal Maritime Commission
(FMC) or both, with the exception of the North Star I11. 'This vessel is
owned and operated by the Bureau of Indian Affairs. In the discussion
that follows, these carriers are presented in two groups. In the first
group are the common and contract carriers engaged in interstate ocean
shipping. The services provided are typically tug and barge except for
the North Star 11l. In the second group are contract lighteraging ser-

vices engaged in the intrastate coastal shipping and lighteraging.
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TABLE 16

[LIUL [UK HARBOR

1977 OOMESTIC COMMODITY TONNAGE 8Y ORIGIN AND DESTINATION

comontry CLASS1F1CA7ION

{HBOUND COMMODITIES

ORIGIN

e
Xodiak

LG

Seattle
NG
Seattia
LWC
Xodiak

Seattle
Jeattia
LAC
Xadiak
LHG
Seattle
LWC
Kodiak

LWC
Lodiak

Aichmond, CA
SSAP
3eri ng 3ea

i ehmond, CA

chmond, A
JUnalaska

Seattle

LWC
Jeartie

(WG
LG

'
s

{adiak
Jeattie

LA
fodiak
LWC

Seattls
LAC
Lodiak

the sum af intdynd and cutoynd commodities

3ROUP CODE TEILE
a9 Fresh Fish, éxcapt sheil fish
1912 Shei 1 fish, Excege Prepared
1491 salt
2031 Fish and SheilfishPraparsd
if
ZaodProduc ts 2081 Alcoho i 1c Beveraqes
2094 Araceries
2099 M1 sce { 1 anegus Faod Products
2414 Timber, Posts, Poles,Mling
2821 Lumoer
Lumoer ang
:0‘,:2‘:;:: 1ture 2431 feneer, ! ywad, dorked %ood
2491 Wgod Hanuracturers, ‘ec.
2591 Puio and faper Products, Nec.
2911 Gasoline
Pecraieum 2912 Jat Fuel
2roducts
2314 Jistillata Fuet il
299 Petro | eum and Coa i PTOAUCES;
Jec,
3241 Sui 1ding Cament
291 Misc. onmecal 1 i¢ Yinarz i
Products
3uilding 3315 Iron, S2e8et Shapes, Excegt
Products . Sheet
4N Fabrica ged Meta ) Oraducts
3s11 Magninery, Excapt €l ecertca 1
3711 “ator Vehicles, Parts 3 fqui p~
Transportation nenc
fquipment
1791 Misc. Transoortation Souipment
12 commodities, Nec.
TOTALS
totes: t. Throughput Tonnage IS
2. L WC® represents he Lake Wasningcon Canal
1. “SSAP* reoresents the Southeriy S ide of the 4laska Peninsuia
4. “NSAP* reprasents

Squrce:

Corps of inginaers, Watarborne Cammerce Stacisties

the Nartherty 3ide of the Alaska Peminsuila

172
375

9

43
337

21,115
sT1
24

53,540

30,975
?3 )

83
14

1,272
48

TITBOUND SosMnD ITIES

THROUGHPUT
TONNAGE TONNAGE
5568 2
1,303 1,297
334
- 272
4,019 1.350
- 59
123
523
110 -
110 -
176 ..
3 -
237 .
380 -
46.141 223
7
3
114
07
2,323
2,536
3,109
385
3,:.59
56.120 208
1,407
363
189.243 191
332
14,302
3,515
4,707
3.517
5.59
5,783
22,358
3.74
1,223
14,247
3 -
183 -
12 .-
1 -
1,238 12
33 -
19 -
29 -
2,473 2
928
318,356 13T
74

JE3C LR LN

Xodiak

LAC

Logiak
3ailingham

Kodigk
33493

{odiak
King Zave
Aleytian Ports
ribilors
S3AP
Naknek
Jitiingnam
Jethel
Nome
3art ng Sea
Yoren

aknex
3eched
Nome

{od1ak

<ing Laove

Aleyctan Pores

drihilors

3SAP

Naknek

NSASH

Jillingnam

Jethel

it. ticnaet

‘lome

Jering sea,
‘orth

e
{oaiax



TABLE 17

ILIULIUK HARBOR

PERCZNTAGE DI STRI BUTI ON 0OF QUT3QUND COMMODITIZS

Pes+tination

Bethe]

8ering Sea North
3 1.1 i ngham
Aleutian Ports
St. Michael
Kodiak

Alaskan Peninsul a
Seattle, Washing®on
Neme

Pribilofs

King Cove

8ellingham, Wasnington

Sourcz: Corp of Znginesrs,

DOMESTIC PORTS

1977

7o nn aqe % of To
32,774 24.7
22,816 17.2
22,184 16.7
14,308 10.9
9,747 7.4
5,982 4.5
10,775 8.1
4,402 3.3
4,376 3.3
4,029 3.0
863 0.7

272 0.2
132,701 100. 0

Waterborne Commerce Statistics

75




TABLE 18

MARINE CARRIERS SERVI NG NORTON SOUND

. Regulatory
Carrier Type of Service _Adency
U.S. Government
Bureau of North Star III,
Indian Affairs General Cargo Ship None
Arctic Coastal & Inland
Lighterage River Tug & Barge ICC & FMC
Arctic i
Lighterage Lighterage [CC & FMC
Alaska Cargo Lines, - Oceangoing Tug &
Inc. Barge FMC
Alaska Puget United Oceangoing Tug & )
Transportation Companies Barge, “COOL BARGE” FMC
(APUTCO)
31ack Navigation Co. Coastal & Inland ICC & FMC
River Tug & Barge
Pacific Alaska Oceangoing Tug & -
Line - Westl Barge FMC
Foss Alaska Line, Inc. Oceangoing Tug & FMC
8arge

Notes: 1. Crowley Maritime Corporation subsidiary

2. Abbreviations used:

T

ICC - Interstate Commerce Commission
FMC - Federal Maritime Commission

Source: L. 3erger % Associates, WAATS, 1979
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3.2.2.1 Common and Contract Carriers

Common carriers and linehaul contract tug-barge operations can be divided

into two categories: (1) scheduled common-carriers, and (2) contract

carriers.

Scheduled Common-Carriers. Typical examples of this type of marine service

are Alaska Cargo Lines (formerly Northland Marine Lines); Pacific Alaska
Line-West; and Foss Alaska Line. With respect to western Alaska operations,
each 1 ine publishes scheduled routas and sail ing dates and provides ser-
vices trom Seattle to major westarn Alaska ports, such as Nome, Kotzebue,
and Unalaska/Outch Harbor. TabTes 19 and 20 identify the ports served by
Alaska Cargo Lines and Pacific Alaska Line-West and the naturs of the
servica: direct or via transshipment from another oort. Alaska Cargo
Lines generally make three trips pDer season stopping at Nome thrae times

and Kotzebue twicse.

Pacific Alaska Line-Nest travels a slightly different routs than Alaska
Cargo Lines making three stops at Mome and two at Kotzebue =ach season.
The first trio usually begins just orior to Or=2akup with a final destin-
ation of Nome in the latter part of May. PacificAlaska generally uses
two 4200 np tugs and two 122 meter oy 23 meter (400 by 76 feet) container
darges 0Ff 9100 OWT. .“n addition, the icebreaker barge “'Arctic Challenger’”
is used to break ice encountered during this time of year. The "Arctic
Challenger” is also usad later in the seascn in the second run to Prudhoe
8ay. Cargo is general 1y transferred m 1 ighterage craft for delivery to
shore, and when commercial lighterage craft are not available, helicoptears

are used to transfer cargo.
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TABLE 19
PORTS OF CALL
ALASKA CARGO LINESI

(Formerly Northl and Marine Lines)

Dutch Harbor*
Dill ingham
Bethel
Napakiak

St. Michael3
Unalakleet
Nome

Kotzebue4

Notes: 1. Alaska Cargo Lines makes 3 voyages annually.
2. To Dutch Harbor from Seattle direct and via Kodiak.
3. Delivery to Lower Yukon River points from st. Michael.
4. only one call at Kotzebue

Source: L. Berger & Associates, WAATS, 1979.
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TABLE 20
PORTS OF CALL
PACIFIC MASKA LINE - WEST -

(subsidiary of Crowley Maritime)

Di1lingham
Bethel
Yukon Riverl <
- Emmonak
- Alakanuk
- Kotlik
Mountain Village
- St. Marys
Nome
St. Michael?
Unalakleet?
Kotzebue
Point Hoped
?0int Lay
Wainwright
Barrow

Kaktovi k

Notes: 1 . Delivered by accompanying lighter from 8lack River.

i~
.

Delivered from Nome by Arctic Lightarage co.
3. Commercial cargo for the Arctic Coast Ports are deliverad by
"Cool 8arge" (Point Hope %o Kaktovik).
Source: L. Berger & Associates, WATTS, 1979
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Contract Carriers. Contract or charter carriers are used by major shippers,

such as petroleum companies, to move specialized and oversized cargo through-

out Alaska as the need develops. An example of the use of this type of
carrier is transshipment 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. Crowley Maritime and Dillingham Maritime
(QOcean Division) also provide contract tug and barge service in Alaska.
Their principle place of operations to date have centered in the Gulf of
Alaska. However, Crowley does maintain a major operation in western Alaska

and could provide this service to Norton Sound (Crowley Maritime, 1980).

Alaska Puget-United Transportation Company (APUTCQ) is a contract operator
of the “COOL BARGE” which makes deliveries of dry cargo, reefer, and bulk
petroleum to the Department of Defense and other federal agency coastal in-
stallations in western Alaska. Their barges call at Nome two times and
Kotzebue two to three times each season. Table 21 provides a list of
locations and agencies served by "CQOL BARGE." [n Nome, The National Guard

and National Weather Service receive supplies via "C0QL BARGE.”

Puget Sound Tug and Barge Company is a contract operator that makes bulk
petroleum deliveries on a scheduled basis to distribution centers in
Western Alaska for Chevron USA, Inc. Their barges call at Nome two to
three times and Kotzebue two times during the season. Their itinerary

is Seattle, Nome, St. Michael, Seattle and Dutch Harbor, ¥Ncme, St. Michael,
Qutch Harbor. Puget Sound Tug and Barge Company also moves a substantial

amount of construction material and contractor equipment on a non-scheduled

80



Location

Akhiok

Atka

Attu

Barter Island
S8ethel

Cape Lisburne
Cape Newenham
Cape Romanzof
Captains 3ay
Chignik Lake
Cold 3ay
0i11ingham
Znglish Bay
Fire Island
4inchinbrook
<arl uk

King Salmon
Kotzebue
Level Island
Lonely
McGrath
Middletown Island
Naknek

TABLE 21

LOCATIONS AND AGENCIES SERVED 8Y

U.S. MILITARY SEA LIFT COMMAND ““COOL SARGE"

Agency
PHS
PHS
Usca
DEW,FWS,NWS
AKARNG
BIA,PHS,NWS
AAc
AAC
AAC
FWS
PHS
AAC,FWS, NWS
PHS
PysS
FAA
FAA,USCG
FAA,USCG
AAC, NWS
AAC ,AKARNG
FAA
NPRA, DEW
NWS
FAA
NPS,PHS

Abbreviations use

AAC
AKARNG
ARL
ASL
BIA
DEW
FAA

Sourcea: |

d:

Alaska Air Command
Alaska Army National Guard
Arctic Research Laboratory
Arctic Submarine Laboratory
Sureau of Indian Affairs
Distant farly “Warning Station
Federal Aviation Agency

.. Serger & Associatss, WAATS, 1979
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Location

Nome

N.E. Cape
01iktuk Point
Perryville
20int Barrow

Point Hope
0int Lay
Port (larencs
St. Elias

St. George
St. Michael
Sarichet
Sheldon Point
Shemya

Tatal ina
Teller

Tin City
Togiak
Unalakleet
Wainwright
Wal es
Yagataga

FIWS
NMF
NPRA
NPS
NWS
USCG

Jdational

Agencz

AKARNG , NWS
ASL

DEN

PHS

PHS ,AKARNG
NPRA,ARL ,DEW
PHS
DEW,AKARNG
USCG

USCG

NMF

AKARNG

FWS

PHS

AAC

AAC

AKARNG

AAC

AKARNG
AKARNG
OEW,AKARNG
ASL

FAA

Fignd Wildlife Servica
Mational Marine Fisheries
Patrolaum Reserve
National Park Servica

National Weather Servica
y.s. Coast Guard



contract basis.

Other contract operators providing similar services are Foss Tug and

Launch Company, Marine Leasing, Wick Construction Company, Dunlap Towing,
and other smaller companies. Southbound freight from Nome and Kotzebue

is minimal and consists chiefly of contractor’s equipment and scrap materi-
al. Most is destined for Anchorage and other construction sites in Alaska
in the case of contractor’s equipment and Seattle in the case of scrap

material

At the present time the only cargo ship regularly serving the western and
arctic coasts of Alaska is the Bureau of Indian Affairs ship, North Star 111.
The characteristics of this ship were presented earlier in Table 4 .

The ship takes bulk cargo and petroleum products, as well as reefer cargo,
to Alaska coastal villages from the Aleutians to the Arctic. Two voyages
are made each year. The first voyage serves people living in the area

from the Aleutian Islands to Cape Prince of Wales and the second voyage
serves coastal villages north of Wales and Little Diomede Island. Table 22
identifies the communities served by the North Star 111 during the 1978
shipping season. About 17,000 revenue tons of cargo are delivered each

year.

3.2.2.2 Contract Lighteraging Service

Two contract lighteraging firms provide services to Norton Sound Communi-
ties: Arctic Lighterage Company and Black Navigation Company. B30th firms
provide bulk petroleum, and neobulk, breakbulk, and container dry cargo
delivery service to outlying coastal communities, Arctic Lighterage is

locatedin Nome and also provides a similar service from Kotzebue. The
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PORTS ““OF CALL

TABLE 22

U.S.M.S. NORTH STAR 111

(1 978 Season)

APRIL - AUGUST VOYAGE (miles travelled, 6,704)

Qutch Harborl
Goodnews 3ay
Platinum
Tununak
Newtok
Toksook Bay
Nightmuts
Mekoryuk
Scammon Bay
Hooper Bay
Chevak
Golovin
Stebbins

St. Michael?
Marshall
Pilot sStation
Alakanuk
Kotlik

White Mountain
Unakaklest
Scammon Bay
Qutch Harbor
Savoonga

Gambel 1
Shaktoolik

El im

Koyuk

Nome

Little Diomade
“dales

Tin City3

AUGUST - OCTOBER VOYAGE (miles travelled 7,228)

Dutch Harbor4
St. Michael
Pilot Station
St. Marys
Sheldon Point
Alakanuk
Kotlik
- Stebbins
Nome
3ravig Mission
Little Diomede
Xotzebue?®
- Buckland
Barrow
Wainwright
Point Lay

Source:

e o
A .

oy o1

L.

gerger % Associates,

W

ATTS, 1979
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?0int Hope
Kivalina
Kotzebue

Oeeri ng
Snhishmaref
Little Diomeds
8revig Mission
Tin City
Dearing .
Little Diomede
Wal es

Port Clarence
Wal es -
Mekoryuk®

SC.

Serves aulf of Alaska g 3ristol 3ay arior to Dutch Harbor.
Lower Yukon River points served by local lighter in
From Tin City return to Seattle.
Serves Alautian ports pricr tg Dutch Harbor.
Kotzebue Sound and river porzs sarved 2y lecal lighter.
Return to Seattle from Mekoryuk.

Michael.



communities served from each location are identified in Table 23. These
services were described in detail earlier (pages 34-38 and 63). In addition 4
to these services, Arctic Lighterage has the operating authority and capability
to lToad and unload contract aircraft. Black Navigation located in St. Michael
receives dry cargo from Arctic Lighterage and bulk petroleum directly at q
St. Michael’s and delivers to eastern and southern Norton Sound communi-

ties and communities along the Yukon River to St, Mary's. The communities

served by Black Navigation are identified in Table 24. 4

3.2.3 CARRIER RATES

Marine shipping rates by carriers reflect the characteristics of traffic q
to a given community. Among these characteristics are tots]1 tonnage,

Tength of haul, breakdown of tonnage by commodity and handling category,
relationship between inbound and outbound cargo, and amount of competi- q
tion. Table 25 illustrates commodity 1inehaul rates and lighterage tariffs

for Pacific Alaska Lines and Arctic Lighterage for a variety of goods

moved between Seattle and Nome or Kotzebue. qQ

3.2.4 REGULATIONS

For marine freight operatiens, most regulatory functions are handled by °
federal agencies. The Corps of £ngineers handles the permit process for

channel and harbor improvements. The Corps, with the participation of

local and State agencies, funds the construction ¢f breakwaters and chan- e
nel improvements. The U.S. Coast Guard has multiple ssa-oriented missions,
including the establishment and maintenance of navigational aids, carrying

out of search and rescue missions, policing fishing treaties and the 200- @

mile limit, enforcing water pollution laws, and conducting marine inspections.
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PORTS OF CALL

TABLE 23

ARCTIC LIGHTERAGE COMPANY
(Subsidiary of Crowley Maritime)

Points Served From Nome

Shishmarefl
Wales

3revig Mission
Teller

Nome

“‘Mbits Mountain
Golovin

£lim

Koyuk
Shaktoolik
Unalaklest

St. Michael
Stabbins

Gampel 1
Savoonga

Mosas oint
Ungalik

Hooger 3ay

Cape Romanzof

Notas:

Source:

1.

L. Berger & Associates, WAATS, 1979.
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Points Served From Xotzsbue

Barrow
Wainwright
Point Lay
?oint Hope
Kival ina
Noatak
Kotzebue
Noorvik

i ana

Sel awi &
Amb1 er
Snungnak
Lotsuk
Deeri ng
3uckland
Aiwalik

Shishmaref!

Snishmaref is the only point served from both bases.



TABLE 24
PORTS OF CALL.

BLACK NAVIGATION COMPANYL

El im

Koyuk
Shaktoolik
Unalakleet
St. Michaell
Stebbins
Moses Point
Ungalik
Kotlik

Hami I'ton
Emmonak
Alakanuk
Scammon Bay
Hooper Bay
Chevak
Mountain Village
Pikas Point
St. Marys
Pilot Station

Marshall

Notes: 1) Provides services from St. Michael, Alaska.
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tAste 25
comadl 1 v NAILS aup 1 (GHIERAGE YARIFE §
lit THEER SEA | fL € AND NURE/KOY ZEGUE
Cin § per 100 pounds)

CSLAT TLE 19 BOR_1_ Nt SEATILE [O PURI KUTZEBUE

~ "Tlupterang Tard T

L tnchaul Rales Lighterage Jarviff lotal Linehaul Rate s Kotzebue Anchorage lotal
Seal tleto the None Anch?rage to Shipping Seattle tothe to 4 Shipping
Conmgd ity NHome Anchovage Port  Nowe!s2” Charge _ Kotzebue Anchoraye Port Kotzebue ' Charge
Nnusehold Appl iances 21,1} 4.80 25.9) 22.16 5.00 21.16
Autowob 1 Tes 25.51 9.20 34.71 26. 78 10.00 36.78
Boals,canoesand Skiffs 44.60-65.11 2V.72 66.40-07.49 46.22-69.06 22.38 60.60-91.44
Bricks, Blocks 5,76-9.20 2.50-3. 50 8.26-12.78 6.40-9.75 2. 80-3.90 9.20-)3.65
Bui 1dinys ortuuses .10 2.50 13.60 it.10 2.60 13.70
Building Ma terials 25.93 2.50 28.43 29.63 2.60 32.23
Cement, Gravel,iime 6 09-9.06 20.60 26.69 -29.66 6.31-9.52 21.16 27.53-30.68
Couduit or Pipe 10.03 3.50 13.53 11.03 3.70 14.73
Fr elght NotOtherwiseSpecificd 0.00 .-~ 8.30 -
lron/st cel 7.00 2.50 9.50 7.54 2.60 10. 14
Furniture 14.47-47 .94 6.50-11.50 21.37-59.34 16.44-50.24 6.70-11.80 23.14-62.04
Groceries 2.40 v 2.50 -
1 iquor 10.82- 17.63 5.20 16. 10-22.9) 13.55-19.04 5.44 18.99-24.48
I umber-ltough or Surfaced 1.80 EE 1.84 "
Lunber- Foles 8.6 2.16 10.84 .02 2.24 11.26
Machinery /.21-9.41 2.60 9. 81-12. 01 /.62-11.72 2.66 10.26-14. 38
Vil-Liguid Buik 7,16-9.72 2.20 9.36-11.92 7.40-10.25 230 9.70-12.55
Ivailers/Mobile Nomes .10 13.60 24.90 H. 10 14.20 25.30
Spow & lce Vehicles 20.5? 10.80 39.37 30.00 11.10 41.10
Notes: 1.  Arctic Lig hterage Co. lmposes o 25 percent surcharge #n 400ds | ighleraged from 1 inehaul carciers after September 25
2. Dbistance trom Home anchoy age to Port Nome approximately 1.6 k i lometer s (Y mile).
3. DIS qancetrom Kolzebue anchordge Lo Porl Kolzebue approx bia gely 1l 3 Ki - lometerste 24. ki lometers (?miles Lo Vo miles) depending
on the | inchaul barge.

Sources: Linehaul Rates: Pacific Alaska L ine, Inc. ; Freightlariff No. i-A. , eftec tive December, 1979,

Lighterage lariff: Artic Ligbterage Co. ; Freightlariff No. 2-A. | etfec Live [ebruary, 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 Harris, 1978).

The Jones Act prevents foreign-built ships from carrying freight or pas-
sengers 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 egislation only affects the operation of-tankers

serving VYaldez.

3.3 Ailr Mode

The air mode of transportation in western Alaska provides an important
year-round interstate, intrastate and intraregional service. Aircraft
landing facilities are found throughout the study area; many are privately
owned. The scheduled type of service offered to the Nome and Kotzebue
areas can best be described as “hub and s poke" in that Tinehaul service
is available between these regional hub communities and Fairbanks and
Anchorage, with feeder service provided between the hubs and smaller com-
munities in each region. Contract services are also available. A multi-
tude of aircraft types are employed in providing these services. For the
small hub communities of Nome, Kotzebue and Unalakleet, and the large hub
Anchorage International Airport, the following discussion identifies
relevant terminal characteristics, including facilities and services
available; as well as the carriers providing aviation services. Rates
charged for services and applicable institutional factors are also dis-

cussed.
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3.3.1 AIR TERMINALS

This description of existing airports will focus on the 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 activ: ties such as control
towers, fuel and maintenance, and weather reporting and (4) passenger

and freight handling facilities, terminals, and the r utilization.

Two measures of capacity exist for airports--the size and type of aircraft
that can be accommodated and the numbers of operations (take-offs and land-
ings) that can take place. The first measure relates to ground facilities
and the second to all four categories listed above. Once ground facilities
are in place, introduction of additional landing aids and services can
increase the number of possible operations. The governing constraint for
each airport should be recognized. For a specified annual amount of
freight/passenger tonnage, inadequate runway length may reduce aircraft
payloads, thereby increasing the number of annual operations and adversaly
affecting airport capacity. In such cases, the runways may need to be
lengthened. In some cases, the runway configuration will govern and new
runways may ce required to improve capacity. In other cases, the landing
aids and facilities may limit operations and nead to be upgraded.

Finally, geographical constraints in the form of obstructions or lack of

level land for development can be the ultimate constraint.

The State of Alaska has established for Alaska three major categories
of airports. International airports provide the interface between
combinations of international, interstate, and intrastate service. Truck

airports, which are usually served by jet aircraft, distribute goods and

passengers to outer ying secondary airports approximately 241 Km (150 miles)
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to 323 km (200 miles) away. The designation represents the highest

use of the airport. Commuter airlines and air taxi operators co-exist
with jet aircraft at trunk and international airports. Nome, Kotzebue,
and Unalak eet are each designated as trunk term nals; Anchorage is

designated as an international airport,

For each a rport, minimum visibility and ceiling guidelines are established
for different types of aircraft based on available landing aids and nearby
obstructions. These guidelines and local prevailing weather conditions
affect the reliability of operations which, in turn, affect the capacity

of the airports. Table 26 identifies the navigation aids and other aid
facilities available at Nome, Kotzebue, and Unalakleet airports. All are
designated air carrier service level airports by the Federal Aviation
Administration (FAA). Table 27 identifies runway characteristics and

ground facilities at these airports.

The existing route structure and passenger load factors are illustrated in
Figure 11 and 1978 traffic between city pa rs for January and August are
identified in Table 28. The passenger lcac factors identified on both
Figure 11 and Table 28 indicate an increase in summer travel and freight
demands which is consistent with present economic patterns. The summer
travel increase is due in large part to tourists and seasonal emoloyment

in fishing and construction trades.

3.3.1.1 Nome

Landing facilities at the Mome Airport consist of two asphalt runways;
one is 183 meters (600 feet) long, by 46 meters (150 feet) wide and the

other is 1,699 meters (5,575 feet) Iong, by 46 meters (150 feet wide. The
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TABLE 26

AIRPORT AND RUMWAY CHARACTERISTICS AND AIDS
AT NOME, KOTZEBUE AND UNALAKLEET

AIRPORT
NOME KOTZEBUE UNALAKLEET
Runway Runway Runway Runway Runway Runway
09-27 02-20 08-26 17-35 14-32 08-25
Airport Role
Air Air Air
- Service Level Carrier Carrier Carrier
Air Air Air
- Design Type Carrier Carrier Carrier
Runway Catagory Non- Non- No n- Non-
Precision Precis on Precision Pracis on Precision Precision
Lighting
- Rotating yes yes yes yes yes yes
Beacon
YASI yes yes yes no yes no
- Runway yes yes yes yes yes no
- Approach yes no no no yes no
Navigational
Aids
VOR yes yes yes no yes no
- NDB yes yes yes no yes no
- ILS yes no yes no no no

Sources: FAA and L. Berger & Assoc. WAATS, 1979.
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RURMAY AND GROUND FACILITIES Al NOME, KOT2FBUE, AND UNALAKLEETY

Rumvay Length
tacation  Ower lieading  Meters(ft)
}» mile so. Slate 17-35 4000
of town of
cenler Alaska 8-26 5899
2 miles Slate ¢-20 5575
west of of
Lowncenter Alaska 9-27 6006
s mile Stale 0-26 2320
mrth of of
towm center Alaska  14-32 6004

Source: F AA, Ten Year PMaus, July 1979,
) o

Hidih
Metevs(ft)

90

[R1]

1 50

150
110

Suyrface
Type

Gravel

Asphal t

Asphsl t

Aspha | t

Gravel

Gravel

leliport

No

Mo

YTerminal
Bullding

Yes

Yes

Yes

Hangers

tio

Sy

l:
®
o

Yes

Yes

Weather
Inforwma-
Maintenance Storage tion

Ves Yes Yes
Yes Yes Yes
No No Yes



KOTZEBUE

; @
Nome -y FAIRBANKS

”l/ NRA

UNALAKLEET

ANCHORAGE

INDEX

( ) - Two-May Passenger Load Factors

(-) - Data Not Available

NRA - Data Not Relevant to
Analysis

Load factor is determined by:

Revenue Passengers Enplaned
Total Revenue Seats Available

x 100

FIGURE 11

PASSENGER LOAD FACTORS
ON SELECTED CITY PAIR AIR ROUTES

SOURCE : James 8. Lindsay % Assoc.
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City Pairs

TABLE 28

1978 TRAFFIC“ DATA FOR WEIN AIR ALASKA

ON SELECTED CITY PAIR AIR ROUTES

Passengers

Number of
Enplaned Transported Oeparturss Tons” Passanaers

Jan. 1978

ANC - CME 1223 1305
ANC - 0TZ 878 1138
ANC - UNK 143 143

FAI - OME 292 292

QTZ - OME 381 931

ME - UNK - -

Aug. 1978

ANC - OME 4725 4725

ANC - OTZ 4205 4205

ANC - UNK 508 618

FAL - OME 198 361

0TZ - ME 34275 3883

OME -  UNK  ———  ——-

Notes:

2

Source:

ANC

OME
aTZ
UNK
FA I

- Anchorage

Nome
Kotzebue
Unalakleet
Fairbanks

Civil Aeronautics Board

94

75
63
19

13
52

375
302

86
100
137

578
530
107

117
422

% Load Factors
Tons

48.59
40. 67

30.29
30.78

a o))
[} O
[ [oe]
=

w3
—
no
o

Oy
—
(X9 )
O

! Torts includes passenger weight at 200 pounds,

53.
43.
40.
30.
39.
100.

1C0.

92
53

87
77
00




airport is located approximately 3.2 kilometers (2 miles) west of the town

center and approximately 24.1 kilometers (15 miles) west of Cape Nome.

Figure 12 shows the Nome Airport layout plan. The airport is owned and
operated by the State Alaska. There are five hangers adjacent to the
runway. The largest hanger, "Birchwood Hangar”, will be removed to make
room for a future terminal. There is also a large maintenance area
allowing for minor airframe and power plant repairs and a large complex of

buildings for the FAA quarters.

Wien Air Alaska, Alaska Airlines, and Munz Northern Airlines are the only
air carriers providing scheduled passenger service to Nome. Great
Northern dropped their air passenger service in 1979 because of lack of
revenue. Wien “Air Alaska provides jet service daily from Anchorage and
three times weely from Fairbanks. During the 12 months ending Oecember
31, 1978, Wien completed 80.9% of its scheduled flights. Alaska
Airlines, which operated between Anchorage and Nome/Kotzebue up to 1975,
again began jet service to Nome and Kotzebue on June 1, 1980. Munz
Northern Airlines is a commuter airline serving Nome, Kotzebue, and
Unalakleet, as well as 32 other communities and villages in the Norton

Sound-Bering Strait area.

In addition to air carrier passenger service, Wien Alaska Airlines, and
Great Northern provide air freight service to Nome. Wien and Alaska
Airlines provide daily combination passenger/freight service from
Anchorage and Great Northern provides daily freight-only service (except

Sunday) from Anchorage.

Several air taxi operators and contract aviation services are available on
the airport including Foster Aviation, Nome Flying Service, Munz Northern

Airlines, and Seward Peninsula Flying Service.
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Recent action by the CAB tentatively granting rights for a number of air-
Tines to initiate service into western Alaska, and their consideration of
yet other requests for similar routes, may affect Nome service. While all
of the approved routings were to communities other than Nome, a pending
application by Western Yukon Air identified Nome as one of several
communities it would serve. Western Yukon Air must undergo “fitness”
hearings before being granted the rights it seeks. These hearings were
scheduled to take place during May 1980 (Anchorage Daily News,

Apr-1 17, 1980).

The breakdown of 59,000 operat ons for FY1S78 for the Nome facility is as

fol Ows :
Air Carriers 14 percent
General Aviation 51 percent
Air Taxi 25 percent
Training (Touch and Go) 10 percent

100 percent
The runway length is adequate to serve existing jet traffic. The longer
runway has a FAA gross weight strength of 45,359 kilograms (100,000 pounds)
for single wheel loading, and 148,778 kilograms (328,000 pounds) for dual
tandem loading. There are no close-in obstructions with the exception of
a hill 610 meters (2,000 feet) from the small runway on a westerly
approach, although gold dredging equipment may begin to interfere with
airport operations in the near future (FAA, personal communication).
The Alaska Transportation Commission (ATC) has indicated that the
north-south runway may be extended to 1,951 meters (6,400 feet); however,
the date for this expansion has not been set. Tine practical annual capa-
city of the airfield basad on runway configuration is crudely estimated at
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175,000 operations (FAA), which means in 1978 the airport was operating at

about 35 percent of capacity.

The FAA has forecast an increase of 16.6 percent iIn air carrier operations
and 73.3 percent in air taxi operations between 1978 and 1990. The FAA
Ten-Year Plan has recommended a number of airport improvements that are
intended to be implemented by 1990. They include the rebuilding of the
east-west runway, providing for new or improved approach aids on the
north-south runway (VOR, DF, and YASI), construction and expansion of the
terminal facilities, the provision of a new términal access road, and

fencing of the access road.

3.3.1.2 Kotzebue

Figure 13 illustrates the airport layout plan for Kotzebue. The airport
is located at the south end of the community, within walking distance of
hotels. The airport is owned by the State of Alaska and the terminal
facilities are operated by Wien Air Alaska. The main runway, which lies
east-west, measures 1,798 meters (5,899 feet) long by 46 meters (150 feet)
wide and is of asphalt construction. The crosswind runway, which lies
north-south, measures 122 meters (400 feet) long, by 47 meters (155 feet)
wide and is gravel sufaced. A float plane facility lies adjacent to the
gravel runway with a landing and take-off area of approximately 457 meters

(1,500 feet) long by 30 meters (100 feet) wide.

Three scheduled air passenger carriers and two scheduled air freight carriers

serve Xotzebue. The community has daily passenger service by Wien Air
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Alaska from Anchorage and service three times per week from Fairbanks.
Ouring the 12 months that ended December 31, 1978, Wien completed 92.8
percent of its scheduled departures. Munz Northern Airlines provides
scheduled service from Nome. Alaska Airlines inaugurated service to

Kotzebue and Neme on July 1, 1980, after a 5-year absence.

At present, Wien, Alaska Airlines and Great Northern Airlines provide
scheduled air freight service to Kotzebue. Wien and Alaska Airlines
provide a combination of freight/passenger service, and Wien also provides
a freight charter service. Great Northern Airlines, which until 2arly in
1979 provided passenger service in addition to freight service, has
dropped their passenger service due to lack of revenue and rising fuel

costs. They currently provide daily (except Sunday) freight service.

The airport is also served by a variety of air taxi operators: Baker
Aviation, Kotzebue Flying Service, Maxson Aviation, Shell abarger Flying

Service, and “Walker Air Service.

The runway length is adequate to serve existing jet traffic. Topography
and land uses present no problems for landings or take-offs. The FAA nas

forecast a 73.3 percent growth in air taxi operators and a 25 percent
increae in air carrier operators over the next 12 years. In response to
this increase in the number of operations anticipated to occur, the FAA
has oroposed several improvements to the airport facilities. The plan
calls for the construction of a new terminal, improvement of 2aving and
lighting on the runways, additional lighting aids, and an access road and

fencing.
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The FAA has also planned a number of navigational and landing aid improve-
ments. They include upgrading the VOR (VHF Omni-Directional Radio Range),
the addition of OME which make possible lower instrument flight minimums,
and the establishment of NDB which is a navaid. In addition, FAA has
commissioned “Visual Approach Slope Indicators” (VASI) which allow for
visual vertical guidance; *“Runway End Identifi cation Lights” (REIL)
designed to provide early visual identification of the runway end;
"Localizer (Marker) or Distance Measuring Equipment” (OME) which make
possible lower instrument fiight minimums and a “Glide Slope”. A guide
slope and middle marker will be added to upgrade the facility to provide
precision instrument approach capability. Tine FAA has also recommended the
funding of "OMNI Directional Approach Lights”. These are used in cases,
such as the Kotzebue Airport, where visibility or approach flight path
problems cannot be overcome with one of the standard approach lighting

systenms.

3.3.1.3 Unalakleet

The Unalakleet airport is owned and operated by the State of Alaska. The
airport plan is shown in Figure 14. Landing facilities at the Unalakleet
Airoort consist of a gravel runway (number 14-32) 1,329 meters (6,000 feet)
long, by 46 meters (150 feet) wide and a secondary gravel runway referenced
as 8-26, which is used for small planes and measures 707 meters (2,320 feet)
long, by 46 meters (15C feet) wide. The airport is located north of
Unalakleet within walking distance of the town center. The runway is
parallel to the shoreline, allow ng over water approaches from both

directions. here are no close-' n obstructions to the runways.
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The Unalakleet Airport is designated as an Air Carrier airport by the FAA.
One scheduled air carrier serves Unalakleet. The community is an
intermediate stop for Wien Air Alaska 737 jet service between Nome and
Anchorage. It receives three flights per week. DOuring the 12-month
period ending December 31, 1978, Wian completed only 76.9 percent of its
scheduled flights, which represents a significant drop in the level of
service from prior years when the percentage ranged from 94 to 99. The
airport also serves the Unalakleet Air Taxi Service. There arz no
commercial hangars; however, Unalakleet Air Services has a private hangar
that is used to service their air taxi operation. Wien Air Alaska main-
tains a small terminal at the south end of runway 14-32. There is also fuel

available.

The breakdown of 16,000 operations for the FY1978 for the Unalakleet

facility is as follows:

Air Carriers 12.5 percent
General Aviation 12.5 percent
Alr Taxis 50.0 percent
Training (Touch and Go) 25.0 percent

100.0 percent
Based upon runway configuration, the annual practical capacity of the
Unalakleet Airport is estimated at 270,000 operations, which means that in
1978 the airport was operating at about & percent of capacity. The FAA
has forecast a growth of 75.0 percent in air taxi operations between 1978
and 1990, while the number of air carrier operations for the same period

is forecast to remain constant.
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The FAA Ten Year Plan has recommended a number of airport improvements
through FY1990. They include paving both runways, including apron paving
and lighting; new approach aids; the expansion of the existing terminal;
construction of a crash fire rescue building and provision of equipment;

wind cone; and a segmented circle.

3.3.1.4 Anchorage International Airport

This facility handled 236,000 operations (landings and take-offs) in 1976
which is 77 percent of the capacity estimated in the 1971 Master Plan
(Quinton-Budlong, 1971) . The primary purpose of the new north-south
runway, which is presently under construction, is to provide a runway
capable of accommodating larger jets in cross-wind conditions and %o
alleviate aircraft noise impact east of the airport by placing the
majority of aircraft operations over water, The completed runway will
also raise 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 (the base year in this study), enplaned (boarding) passen-
gers totaled 944,467. Certified air carriers accounted for 86.4%,
commuter services for 10.2%, and international carriers for the remaining
3.4% of the enplanements (Moore, 1978). In 1979, passenger enplanements
exceeded 1 million persons as did the number of passengers passing through
Anchorage. By 1996, the Alaska Department of Transportation & Public
Facilities (ADDT/PF) is forecasting 3.6 million enplanements and 3.2

million through passengers.
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The facility serves an important role in moving freight and passengers

to, from, and within Alaska. In 1976, throughput tonnage of 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 ADDT/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 mill ion tons) in 1996.

The Lake Hood complex adjacent to Anchorage International Airport has four
water runways and caters to general aviation and air taxi operators.

These groups also heavily use Merrill Field, located adjacent to downtown

Anchorage. Present usage of Lake Hood runways is 75,000 operations

compared to a theoretical capacity of 88,000 operations.

3.3.2 AIR _CARRIERS

The Alaska Transportation Commission (ATC) regulates all common air car-
riers operating solely within the State of Alaska and jointly regulates
with the Civil Aeronautics Board {CAB) those carriers that operate
interstate routes. The CAB also regulates two intrastate carriers: Munz
Northern and Kodiak Western Airlines. The ATC issues permits in three
categories-- dir taxi operators, scheduled carriers, and contract carriers,
Scheduled carriers currently operate only fixed wing aircraft, and fixed
wing aircraft are available from contract and air taxi operators. “able

29 shows a breakdown of air carr- ers operating within the study area.
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Location

Kotzebue

Nome

Unalakleet

TABLE 29

Company

Baker Aviation, Inc.

Kotzebue Flying Service, I[nc.

Maxson Aviation
Shellaborger Flying Service
Walker Air Service

Wien Air Alaska, Inc.

Great Northern Airlines, Inc.

Alaska Airlines, Inc.
(July, 1980)

Foster Aviation, Inc.
Nome Flying Service

Seward Peninsula Flying
Service, Inc.

Munz Northern Airlines, Inc.

Wien Air Alaska, Inc.

Great Northern Airlines, Inc.

Alaska Airlines, Inc.
(July, 1980)

Unalakleet Air Taxi

Wien Air Alaska, Inc.

Source: L.

Berger & Associates, WAATS, 1979.
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Certificate

Air Taxi
Air Taxi
Air Taxi
Air Taxi
Air Taxi
Sched. , Charter
Sched. , Charter

Sched. , Charter

Air Taxi, Postal
Air Taxi

Air Taxi

Sched. , Contract
Sched. , Contract
Sched. , Contract

Sched. , Contract

Air Taxi

Sched. , Contract



A recent study of air service to rural Alaska, which focused on much of
western Alaska including Nome and Kotzebue concluded that the present system
is “at best inadequate and at worst dangerous” and that rural Alaskans are
being shortchanged as compared to their urban neighbors in the quality of
transportation services offered by private enterprise and by government
(Parker Associates, 1979). The report went on to state that:

# The situation is not the fault of any one sector responsible for

air service delivery, rather it is due to being ill prepared to deal

with the explosion of passengers, mail, and freight generated in

rural Alaska.

¢ Several local air carriers are as much the victims of the system as
are the customers they serve. Even with high fares and rates many

cannot afford the type of aircraft and ground support facilities

required to do a good job.

« Because iien operates in a larger area and under generally more
difficult conditions it has been the major target for complaints.
The evidence is overwhelming that Wien's move to direct its
resources toward high-profit passenger routes between urban
centers has wreaked havoc with freight and parcel post
deliveries bound for the bush. Service to Nome and Kotzebue,

among other regional centers, are specifically cited.

Even more serious than the inability of Wien to handle the
freight and parcel post load to the regional centers has

been the intermittent breakdown of the sysiam subsequent to
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the carrier’s decision to subcontract to small local
operators all routes from the regional centers to the
villages. Before retreating from the bush Wien had a
well-balanced fleet of aircraft to serve rural Alaska
villages, including twin and single-engine Otters with
Skyvans to carry outsize loads and peak cargo loads.
Currently, however, not one Wien subcontractor operates a

twin-Otter and only one has a single-Otter.

¢ In addition to subcontracting to ill-equipped operators, deteriora-
ting service can also be traced to the failure of all concerned with
aviation in rural Alaska to supply the most essential tools required
for good service. These essential tools range from navigational
aids, radios, and electronics equipment to maintenance facilities
and services, all of which contribute to more efficient utilization

of existing aircraft.

¢ The installation of improvements lacks overall planning or
coordination. The effectiveness of past actions, both policy
related and funding related, are not being monitored or audited.

No performance standards have been established to guide actions.
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3.3.2.1 Air Taxi Operators

Air taxi carriers operate from fixed bases of operation that are specified
in their operating rights. Although most operate aircraft with certified
gross take-off weights less than 5,670 kilograms (1 2,500 pounds) , the ATC
has authority to grant air taxi certificates t9 operators having larger
aircraft. Operators must provide 'safe, adequate, efficient, and con-
tinuous service from and maintain bases of operation at 1istad locations
(in their operating rights)" (Alaska Transportation Commission). Air taxi
operators specialize in serving locations inaccessible by highway. Two
examples of air taxi operators 2are Unalakleet Air Taxi and Fastar Aviation,
both based in Mome. Table 30 shows the number of passengers, pounds of
freight, and mail carried by Unalakleet Air Taxi for the last six months

in 1978. Table 31 illustrates similar information for Faster Aviation.

3.3.2.2 Contract Carriers

Contract carriers ars orivata c“or-hire carriers who are not generaliy
rasirictad by location in their operating authorities. They gperate
under one or mors contracts o7 a continuing nature for a limited number

of persons (charter) or perform a specialized service for specific individ-
yals or concerns. Principal contract carriers in the study area include

Munz and Foster, both of whom are based at Nome.

3.3.2.3 Scheduled Carriers

Scheduled carriers offer services tc the public generally and operates
aircraft between paired points. The primary sourcs of revenue is individ-

Ty

ual passenger farss or per 2ound cargo rates. The Alaska Transoortation
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TABLE 30
UNALAKLEET AIR TAXI

PASSENGERS AND FREIGHT CARRIED

BETWEEN JULY AND DECEMBER, 1978

Month Passengers Lbs. Freight Lbs. Mail
July 9 5,591 27,123
August 25 3,542 20,805
September 15 7,035 42,335
October 10 8,723 43,217
November 5 2,697 39,899
December ! 8.275 18,231

Source: Alaska Transportation Commission
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Month

July
August
September
October
November

December

!

Scheduled Service

Source:

ATC

TABLE 31-

FOSTER AVIATION!

PASSENGERS AND FREIGHT CARRIED

BETWEEN JULY-AND DECEMBER, 1978

Passengers

16
23
25

12

Lbs. Freight

907
4920
563

32

data not filed with ATC

to Pt. Clarence.

111

Lbs. Mail

2386

2569

1233

2165

2018



Figure 15
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Commission has only one category of scheduled carriers, but the CAB makes

a distinction between major trunk airlines and commuter services. Com-
muter services are considered 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), wusually with jet service.

Trunk Airlines Federal deregulation of interstate passenger and freight

operations will be phased in over the next five years and has already had
impacts in Alaska. Great Northern Airlines until recently operated sched-
uled passenger service to both Kotzebue and Nome. B8oth routes were phased
out because of lack of revenue passengers and presently Great Northern
operates only freight service to these cities. Wien presently operates

a combination passenger/freight service to Kozebue and Nome from Anchorage

and Fairbanks.

Figure 15 shows routes for Wien which operates principally jet service o
western Alaska. Alaska Airlines offered service to Nome and Kotzebue up

to 1975. At that time, the CAB ruled that the airline market would not
support both Wien and Alaska Airlines, and Alaska Airlines Service was
curtailed. Wien Airlines was awarded the sole market. This decision was
0 be reviewed after an eight year period; ngwever, because of deregulation
the decision is no longer valid. Alaska A riines has recently obtained
authority to once again provide service to %ome and Kotzebue and service

began June 1, 1980.

Tables 32, 33, and 34 show traffic data for scheduled airlines from 1674
through 1978 for Nome, Kotzebue, and Unalakleet, respectively. uhen Alaska

Airlines dropped their service in 1976, Great Northern Airlines began
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STl

® ®
Freight
Enplaned (Revenue
Year Passengers Tons )
1974 29>674 1,809.21
1975 22,208 835.82
1976 27,379 906.46
1977 22,896 408.16
1978 23,551 294 .37
Source:

Mail
(Revenue
—Tons)

1,148.86

1,433.84

1>488.65

1,413.43

1,268.57

TRAFFIC DATAFORKOTZEBUE AIRPORT

Airl ine

Alaska
We in

Alaska
Wei n

e in
Great
Northern

Wein
Great
Northern

Wein
Great
Northern

CAB Airport Activity Statistics.

2,323
530
1,793

2,647
46
2,601

2,857
2,790
67

3,809
3,539
270

3,938
3,678
260

Scheduled Non-scheduled
_Service__

Scheduled Percent
Al 1 Departures Departures Departures
~_Service Services Scheduled Completed Scheduled
101 2,424 1,771 1,700 ° 95.99
18 548 532 522 98.12
83 1,876 1,239 1,178 95.07
12 2,659 1,834 1,761 96.01
- 46 47 46 97.87
12 2,613 1,787 1,715 95.87
13 2,870 2,209 2>047 92.66
13 2>803 2,133 1,980 92.82
- 67 76 67 88,15
T 3,809 3,685 2,847 77,25
- 3,539 3,530 2,698 76.43
- 270 155 149 96,12
3 3.941 4,398 2>793 63.5
3 3,681 4,201 2>602 61.9
- 260 197 191 96.95



911

Enplaned
Year Passengers

1974 1,684

1975 1,978
1976 2,237
1977 1,606
1978 1,779

TRAFFIC DATA FOR UNALAKLEET AIRPORT

Freight Mail
(Revenue  (Revenue
_l-ens ) Tons) Airline
384.21 257.79 --
Alaska
Wein
121.17 320.19 --
Alaska
Wein
148.69 266.52 --
Wein
157.31 259.03 --
Wein
356.15 255.57 --
lle in

Source: CAB; Airport Activity Statistics.

1,016
235
781

1,070
17
1,053

1,084
1,084

959
959

831
831

Scheduled Non-scheduled
_Service _

Scheduled Percent of
All Departures Departures Departures
Service _ Services Scheduled Completed Scheduled

12 1,028 467 462 98.92
- 235 208 205 98.55
12 793 259 257 99.22
3 1,073 488 480 98.36
1 18 17 17 100.00
2 1,055 471 463 98.30
- 1,084 521 489 93.85
- 1>084 521 489 93.85
- 959 458 436 94.98
- 959 458 436 94.98
- 831 415 319 76.86
- 831 415 319 76.86



providing the service until it was discontinued in early 1979. Dﬁriné the

period 1974 through 1978, Wien has been the principal air carrier to each

city and has dominated these routes.

The recent acquisition of Great Northern Airlines by Alaska International
Air, Inc. has created a sizeable air cargo capability serving western
Alaska. In addition to Nome, Kotzebue and Unalakleet, Great Northern
serves Bethel, Fairbanks, and Prudhce 8ay with three prop-jet Electra
aircraft. Alaska International operates a contract fleet of five Super
Hercul es. Together, the AIA/GNA merger offers eight all-cargo aircraft
capable of handling general freight, building materials or outsized cargo

to remote locations.

Commuter Airlines. Munz Northern Airlines is both a scheduled and contract

carrier based in Ncme. It serves the communities of Kotzebue and Unala-

kKleet in addition to thirty-two other communities iand villages as shown

on Figure l6.

3.3.3 EQUIPMENT OPERATIONS

Both Wien and Grzat Northern operate a variety of aircraft equicment in

providing various services to Nome, Kotzebue and Unalakleet. A listing

of equipment utilized in 1978 is shown in Table 35.

Nien operates a series of 737-200 jet aircarft which are equipped to oper-
ate on both asphalt and gravel runways, and are capable of rapid conversion
from all passenger to mixed passenger/cargo or 2!71 cargo. Maximum 2as-
senger capacity is 112 seats. Cargo containers configured specifically

for this aircraft called “igloos” with a payload of 3402 kilograms
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Table 35

1978 TRAFFIC DATA BY TYPé OF AIRCRAFT, 8Y CARRIER, BY AIRPORT
FOR KOTZEBUE, NOME, AND UMALAKLEET

M on-
» Scheduled “Scheduled _ 411
A1 roort Carrier Type of Air Craft Service Service Services
Ko tzebue WE d-Type-PIS-2 38 - 5a
F27 Seriss 15 2 17
OHC-6 1,812 10 1,322
8-737-200C 780 1 781
U Type PIS-1 9 -— 9
SC-7 1 - 1
3-737-200 714 -—- 114
FH-227 1 - 1
XY FiWW UNDR 300 4P 43 - 43
3N-2/4 3 - 5
BEECH 0-37 19 - 19
Home WE U-Type PIS-1 1,750 -- 1,750
F-27 Series 139 7 ] 46
Cl-iC-b 3 -- 3
3-737-200C 795 2 797
FH 227 1 - 1
3-737-200 119 - 119
U Type PIS 2 2 - 2
XY FW UNOR 300 #¢ 43 176 219
3N-2/A 5 313 313
AC 500 i 500 Series -- 31 3L
AC-680 FHL -- 109 109
00-28 -- 38 36
BEECH D-35 19 - 19
Unalaklest  AE y Tyoe PIS-1 871 -- 877
F-27 series 36 - 36
® JHC-5 1 -- 1
SC-7 Short 5 -- 3
3-737-200C 118 -- 113
U Type PIS-2 3 - 3
® Mote: Model Manufacturer
i Type ?1S 1 Unknown
u Type PIS 2 Unknown
F-27 Series Fairchild
:: 072; 200 Fairchild
W Under no vari
® JHC-6 3o eyl land
3-737-200 2o0ei ng
3N-2/A 3rittin Morman
AC 500 & 600 Ser. Air Commander
AC - &880 FHL Air Commander
80- 23 Yornier
© Beegh D-35 3eechcratt
SC-7 Short
{E = ien Alaska Air! ines
XY = Great Northern Airlines
e Source:  CAB; Airport Activity Statistics.
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(7500 1bs. ) each. The 737-200 cabin can accept between five and six
igloos in the all cargo model. Daily flights between Anchorage and

Nome/Kotzebue usually carry one igloo and approximately 93 seats.

Great, Northern, who previously operated a combination of passenger
freight service from Anchorage, presently operates Lockhead L-188 q
Electra freight aircraft to Kotzebue and Nome with a payload of 14,515

kilograms (32,000 1lbs.).

Feeder or local service lines using smaller aircraft than trunk carriers
provide service from regional hubs to outlying locatiods. In 1978,

Wien had two subcontractors supplementing their mainline service:

Munz Northern Airlines in Nome and Unalakleet Air Taxi in Unalakleet.
Munz, the largest operator, has an extensive network of flights in
addition to the Wien contract flights using a fleet of light twin-

engine aircraft.

3.3.4 REGULATIONS

The Federal Aviation Administration within the U.S. Department of Trans-
portation, through its flight standards program, "oromotes safety
of flight of civil aircraft in air commerce by assuring the airworthi-

?
ness of aircraft, the competence of airmen, the accuracy of naviga-

tional aids and the adequacy of flight procedures for various iir operations,”
(Federal Aviation Administration, 1977). To accomplish these goals,

its personnel inspect, evaluate, review and certify, as appropriate, air-
craft, 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
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the State of Alaska or local governments or other eligible political
subdivisions. The State of Alaska Department of Transportation has juris-

diction over the Kotzebue, Nome and Unalakleet airports.

Fares and routes fal wunder the jurisdiction of the Civil Aeronautics
Board for interstate carriers and of the Alaska Transportation Com-
mission fur intrasta e carriers. In the spring of 1979, decisions

were made in the West Coast Service Investigations and additional routes
were authorized for all certificated carriers which were a party to the
investigations. The Board’s policy of deregulation is designed to in-
crease service yet, at the same time, maintain acceptable 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 recognized Anchorage, Fairbanks, and Juneau as the
State’s transportation hubs. The next level of importance are twelve

regional centers, which include Nome, Kotzebue, and Unalakleet.

Interstate air freight transportation has been deregulated by the CAB;
deregulation of interstate air passenger transportation is proceeding on

a five-year timetable.

3.3.5 TECHNOLOGY

Table 36 shows the service characteristics of scheduled carriers serving

the study area. The data shows the impact that technology has on the

level of service as distance increases, For the Anchorage to Xotzesbue link,
Wien, flying Boeing 737 jets, charges passengers 20.4 cents oer mile cemparad

to 40.3 cents per mile on the Nome to Unalakleet link. Generally, as
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A

Link
Anchorage-Kotzebue

Kot zebue-Nome
Anchorage-Nome
Nome-Unalakieet 1/
Unalakleet-Anchorage 2/
Nome- Fai rbanks

Kotzebue-Fairbanks

Table 36

CHARACTERISTICS OF SCHEDULED SERVICE BYWIEN AIR ALASKA
IN THE BERING-NORTON STUDY AREA

Kilometers One Way cost Elapsed Average Speed
Carrier (Miles) Coach Fare ¢/km (¢/mi.) (Hours-Minutes) km/hr (mph)
Wi en 882 (548) $112.00 12.70 (20.44)  1lithr. 20 min. (411)
Wien 295 ( 183) 56.00 19.01 (30.60) 1hr. 10 min. (157)
Wien 866 ( 538) 112.00 12.94 (20.82) 1 hr. 20 min. (404)
Wien 237 (147) 71.00 30.01 (48.30) 1 hr. 5 min. --
Wien 631 (392) 99.00 15.69 (25.26) 2 hr. --
Wien 835 (519) 111.00 13.29 (21.39) 1 hr. 20 min. (389)
Wien 708 (440) 111.00 15.68 (25.23) 1 hr. 10 min. (377)

Notes: 1/ Makes 2 stops.

2/ Makes 1 stop.

Source: Airline Passenger Tariffs; 80, Oct. 1, 1979; IATA & Tariffs; CH-8058 Zurich, Switzerland.



distance increases, unit distance cost drops markedly for jet aircraft.

Northwest Orient’s fare to Chicago from Anchorage represents a cost of
'4.7¢/hm(7.5¢/m1.), which is approximately one fourth of that for Wien
Airline’s Anchorage-Nome trip. Jumbo jet aircraft, with their large
capacities and efficiency at high altitudes, provide fast and economical
service for long distances. A rcraft used by commuter airlines are
unable to compete economically at medium or long distances when adequate

demands exist.

Major trunk air carriers, because of the long distances they serve, can
benefit from new generations of aircraft that have increased performance

and will purchase them as their financing capabilities permit.

Technology improvements are occurring in rotary wing as weil 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 passengers and a range of 982 km
(600 miles). Firm orders have already been received for use in trans-
porting personnel to and from platforms in the North Sea. The cargo
version has a shorter range, but a lifting capability of up to 12.7

metric tons (14 ST) (Boeing-Yertroi, 1979),

According to the WAATS study, major breakthroughs are not expected in
aviation technology which could have a significant impact on aviation in
western Alaska. However, modest improvements in short takeoff and land-
ing (STOL) capabilities are expectsd to continue, along with a slow but
steady improvement in aircraft operating characteristics and economy. It
is probable that increased application of sxisting technologies in terms

of ground-to-ground communications and weather reporting wiil have greater
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impact ON increased aircraft utilization, economy and reliability of

service in western Alaska than will new technologies.
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4.0 BASE CASE

4.1 Introduction

Construction and analysis of the transportation base case is an important
facet of the impact assessment process. As mentioned briefly in Chapter

2 and discussed in more detail in Appendix B, the general purpose of the
base case is to provide a foundation upon which transportation demands and
requirements of each of the Lease Sale 57 scenarios can be added and to
which the resultant conditions can be compared. In this study, the base
case portrays a transportation situation that might occur if Lease Sale 57
is not held and existing trends and conditions continue. The base case is
not a non-0CS case, however, since at the regional and state-wide Tevel
certain economic and copulatiofprecasts include the direct effects of

0CS act' vities associated with lease sales occurring prior to Lease Sals 57.

The base case follows a conservative perspective in that no particular
response by the transportation industry, affected communities, or public
regulatory agencies is presumed. Any addition to or improvement of
existing conditions, including routes or services, is not considered in

the development of the base case unless funds are already committed or the
improvement - s otherwise publicly recognized. Projects identified as

being needed but which ars not committed for implementation, are

discussed In a presentation of issues at the end of each impact category.
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ine - pase case, as well as the UCS cases presented in later cnapters,

examine the marine transportation and aviation modes of travel at the state-
wide, regional, or Tocal level. The base case focuseé its attention on

the City of Nome and the immediate region it serves. Anchorage, which
serves as the major entry port for interstate movement of air passengers

and some air freight, is the principal focus of the state-wide systems

analysis.

The organization of this chapter centers around four tasks necessary to
develop impacts in each mode: (1) specification of identified improvements
to transportation facilities or services and their effect on expected
activities; (2) development of transportation demands (tonnage and/or

person trips, as applicable); (3) development of transportation requirements

{vehicles and new facilities) generated by these demands; and (4) an

assessment of the change expected between existing conditions and forecast

conditions (i.e.: impacts).

4.2 Significant Factors Affecting Growth

Changes in western Alaska transportation systems in the absence of 0CS
development in the Bering-Norton area are expected to result from two
major influences: (1) the marginal increasein transportation demands
brought about by increases in regional and local population due to
aconomic growth over the period between now and 2000; and (2) physical
improvement of facilities and changes in the operation and management of

transportation systems in the Bering-Norton study arza.
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From a statewide perspective, growth in the Alaskan economy is based on
changes in the national economy, changes in Alaskan industries that grow
largely or entirely in response to forces external to the Alaskan economy,
and actions of the State of Alaska in executing fiscal policy. For the
Nome-Wade Hampton region, the SESP anticipates that state government fiscal
policy will play a key role and will be a major determinant of future
economic growth. Over the 20 year study period, state government is
expected to receive revenues from oil development which far exceed current
levels of expenditure. The rate at which the state government chooses to
spend these revenues (or to offset existing revenue sources with them) will
serve to determine not only direct employment in the government sector, but
through the multiplier effects of such expenditures or tax reductions, will
have impacts on all endogenous sectors affecting the growth of employment,

I ncome, prices, and migration into the state. Revenues have already overtaken
expenditures as a consequence of the onset of production from Prudhce Bay
and will continue to increase as a consequence of both increased production
and price increases. As in the past, increasing levels of economic activity
have generated new demands for government services. As prices and population
rise, increased expenditures are required 0 simply maintain servicses at a
constant level. However, this level can be expected to rise over time, if
historical trends continue. If past trends carry over into future fiscal
responses to surplus petroleum revenues, future r2al per capita expenditures
can be axpectad to rise within the bounds set by revenue quantities and
statutory constraints. At a minimum, the state might choose to simply
maintain real oer capita expenditures at their current levels. At 3

maximum, it could choose to spend all but 25% of restricted petroleum
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revenues, as they are incurred. Since the range of possibilities within
these brackets is very large, the. SESP has assumed a middle-range policy in

generating statewide and regional forecasts ( ISER, 1980).

In the Nome-Wade Hampton region, declining total employment is expected to
lead to a decline in regional population which continues through 1982.

It is assumed that a rise in government employment thereafter stabilizes
support sector employment, thereby stimulating population growth through
about 1985. After 1985, growing basic sector employment combines with the
growth of government employment-to keep population growing throughout the
period. By the year 2000, total regional population reaches 15,140, about
28% above its 1980 level, representing the average growth of about !.2%
annually. The expected changes in regional population are illustrated on

Table 37 (ISER, 1980).

With respect to the City of Nome, MNome's role in the region is expected to
remain at about 25% of the population and 28% of the employment throughout
the study period. In 1979, the Nome economy included the following
sectors: Mining; construction; manufacturing; transportation, uti!ities,
and communication (TUC) ; trade; finance, insurance, and real estate (FIRE);
services; federal government; state government; and local government.

The SESP anticipates, on the basis of current trends, that Nome will
remain the center for the Norton Sound-Bering Straits area and that the
growth of Nome and its surrounding region is Tikely to be incremental
rather than dramatic. It is assumed that Nome can expect i%s graatest

gains in population and employment to occur in the 1980's with a slow-down
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TABLE 37

BERING-NORIONBASE CASEPOPULAL | _ON _PROJECT 1ONS_ANDGROW [ FAC101{S.

Region Without

Calendar Year Afler ity of Nome Name-Wade Mampton Reyion —  Nome City (3) ____City of Anchorage
Year  Lease Sale (1) Populalion Growth Factor {2) Population Growth Factor Population Growth Factor Population Growth Factor
1977 2,885 1.00 11, 800 1.00 8,915 1.00 183,606 1.00
1943 1 3,317 1.15 11,752 1.00 8,435 0.95 211,110 1.15
1984 2 3,383 1.17 12,406 1.05 9,023 1.01 209,796 1.14
1985 3 3,451 1.20 12,525 1.06 9,074 1.02 206,018 1.12
1986 4 3,520 1.22 12,517 1.06 8,997 ).01 206,522 1.12
1987 5 3,590 1.24 12,556 1.06 8,966 1.01 209,175 1.14
1988 [} 3,662 1.27 12,690 1.08 9,028 1.01 213,839 1.16
1989 7 3,735 1.29 12,8136 1.09 9,151 1.03 219,035 1.19
1990 8 3,U10 1.32 13,108 1.11 9,298 1.04 223,847 1.22
1991 9 1,829 1.33 13,292 1.13 9,463 1.06 228,875 1.25
1992 10 3,848 1.33 13,494 1.14 9,646 1.08 234,256 1.20
1993 1 3,867 1.34 13,682 1.16 9,815 1.10 240,001 1.31
1994 12 3,886 1.35 13,909 1.18 10,023 1.12 245,597 1.34
1995 13 3,905 1.35 14,105 1.20 10,200 1.4 251,175 1.37
1996 14 3,925 1.36 14,291 1.21 10, 66 1.16 257,405 1.40
1997 15 3,945 1.37 14,491 1.23 10,546 1.18 264,412 1.44
1998 16 3,965 1.37 14,707 1.26 10,742 1.20 271,922 1.48
1999 17 3,985 1.38 14,949 1.27 10,964 1.23 279,323 1.52
2000 18 4,005 1.39 15,140 1.28 11,135 1.25 287,256 1.56

(1 ) Lease sale No. 57 is currently scheduled for November 1982.
(2) Growth factors are devived by dividing the forecast year population by the 1977 population.
(3) Derived by PMM&Co.by subtracting Ci Ly of Nume forecast from Nome-Wade Hampton Region forecast.

Noties:

Sources: Mome Populat ion Projections, Pol icy Anmalys ts, 1980.
Reg ional and Anchorage Popul at fon Project ions, ISER, 1980.



in the 1990°s It should be pointed out that this Nome forecast is made
under the assumption that local and regional conditions are more

important to growth than state effects. Whereas, the regional analysis
described above is based on disaggregating state-wide growth to the Nome-
Wade Hampton region. The opportunities for modest growth are sufficient
in Nome to expect a pattern that is different from the state, particularly

in the 1980's (,Policy Analysts, Limited, 1980).

While mining is expected to be stagnant in the future, the Nome forecast
expects modest growth in the region, both at Nome and in other new areas
of investment, primarily in the Xobuk. Services and government are
expected to out-perform the average over the long run. Construction
activities are expected to continue to have high variability, but being 2
strong economic component on a cyclical basis. FIRE, TUC, trade and
mining employment are expected to increase slowly in the 1980°s iand
stabilize thereafter. This growth rate would be below that of government
and services, Manufacturing is expected to remain stagnant. 3ased on
these characteristics of the economy, the population of fome is expected
to increase 21% over the period 1980-2000, as illustrated in Table 37

(Policy Analysts, Limited, 1980).

Also shown in Table 37, is the population forecast and growth factors for

the City of Anchorage. Over the forecast period, Anchorage shows steady

approximately 103,650 persons. It should be pointed out that these

Anchorage projections, prepared as a part of the state-wide and ragional
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projections by ISER, represent the cumulative effect of prior lease sales.
OCS lease sales included in both the Anchorage and Nome-Wade Hampton
regional forecasts are: Sale Cl in Cook Inlet, the Joint Federal-State
Beaufort Sea Sale, Northern Gulf of Alaska Sale 55, the Western Gulf of
Alaska Sale 46 (since cancelled by BLM), and the second generation Lower

Cook Inlet Sale 60.

Table 37 also shows the population and growth factors for that portion of

the Nome-Wade Hampton region. The transportation demands of this group

create the need for continuing transshipment of goods through the Port of

Nome and generates movement of intraregional passengers to and through the

Nome and Unalakleet airports.

4.3 Watar Mode

4.3.1 DESCRIPTION OF MARINE ACTIVITIES

Historically, the water mode of transportation has provided seasonal
movement of freight and fuel to Nome and t0 other communities in the Nome-
Wade Hampton region via lighterage services. Typically, the demand for

such services has grown in response to incremental changes in the economy,
as well as population, and changes in personal income-. On the basis that
the regional economy will continue to grow incrementally and that population
will grow in a similar fashion over the twenty year study period, the
demand for transportation services is expected to follow a similar trend

in the future. The effective four month open water operating season is
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not expected to change. The character of the transportation service that
presently exists wihin this weather window is expected to also remain the
same: 1linehaul barge service from Seattle and lighterage activities into
Nome and surrounding communities. The existing problems of harbor access
and harbor maintenance, as well as the need to supply smaller communities
over the beach, are expected to all continue. The size of the barges and
size of lighterage craft are not likely to change iIn response to marginal
increases in demands due to the navigat onal restrictions of the existing
harbor. Instead, they will most likely e operated at capacity for longer

periods of time potentially creating de ays for the linehaul carriers.

Although it is possible that the state, with its additional oil revenue
monies, may construct a new dock facility in Nome, the analysis that
follows assumes this does not occur. However, reference is made to the
possibility of that occurrence and its effect in a later discussion of

I ssues. In the absence of a new dock facility, increased emphasis will be
placed on improving the various storage facilities. The existing and
deteriorating warehousing space, located on leased city property, is
expected to be replaced at some time during the study period. However,

the precise data will depend, in a large part, upon increases in the
tonnage demand and the pressure that those-increases place on the existing

facilities versus their rate of deterioration.

132



4.3.2 FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

In the absence of OCS activities in Nortor Sound, demands on marine trans-
portation services will change in response to the changing economy, whi ch
is assumed in this study to be expressed through changes in population.
Based upon an average throughput tonnage demand of about three tons per
person per year, annual throughput tonnage over the 20 year study period
is forecast as shown in Table 38. The relationship between dry bulk and
liquid bulk, as well as the relationship between tonnage to Nome and
tonnage to outport coastal areas, is assumed to remain constant as defined

~

earlier in Figure 6.

From a transportation perspective, the assumption of such constant rela-
tionships probably understates the true demand to outport communities.
There are at least two reasons for this. First, the recent construction
of new schools in many villages and potential future construction or
improvement of other public facilities creates a new long-term demand
for fuel and freight as welil as a one-time demand for the movement of
construction materials. Secondly, the North Star 111 is currently
operating at capacity and its ability to continue meeting the increasing
fuel and cargo demands of coastal villages is limited. While there are
several solutions to this situation, gych as outfitting another ship like
the North Star Ill or contracting for the service, the use of common
carriers as a solution is likely to cause an increase in transshipped
goods through Nome. Neither of these situations are represented in the

historic data.
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TABLE 38
BERING- NORTONBASE CASE__ POPULAT {ON RELATED MARINE TRANSPORTAT 10N i) EMANDS

Nownie - Nowe Mar i ne Reg i on W ithout Nome
Wade Hampton — __ Throughput Tonnage Lonnage Pewands_ —_ Tonnage Demands Total
Year Af Ler Regional Total” Dry Bulk Liquid Bulk Dry Bulk Li quid Bulk  OFy Bul iiquid Bulk |nbound Tonn é }
Lease Sale Year Population (1) {2) A3 _ (&) . _48) .. (s} (1) bry Balk Liquid butk
1 1983 11,752 35,266 7,756 27,500 5,274 24,750 1.241 1,375 6,515 26,125
2 1984 12,406 37,218 8,188 29,030 5,568 26,127 1,310 1.452 6,878 27,579
3 1985 12,525 37,576 8,267 29,309 5,621 26,378 1,323 10 45 6,944 27,843
1 1986 12,517 37,851  8>261 29,290 5,618 26,361 1,322 1,464 6,939 27,825
5 1987 12,556 37,668 8,287 29,381 5,635 26,443 1,326 1,469 6.961 27,912
6 1988 12,690 38,070 8,375 29,6895 5,695 26,725 1,340 1,485 2,035 28,210
7 1989 12,886 38,658 8,505 30,153 5,783 27,138 1,361 1,508 7,144 28.646
8 1990 13,108 39,324 8,651 30,673 5,883 27,605 1,384 1,534 7,267 29,139
9 1991 13,292 39,876 8,773 31.103 5,965 27,993 1.404 1,555 7,369 29,548
10 1592 13.494 40,486 8,906 31,576 6,056 28,418 1,425 1,579 7,481 29,997
¥ 1993 13,682 41,016 9,030 32,016 6,140 28,814 1,445 1,601 7,585 30,415
12 1994 13>909 41.127 9,180 32,547 6,242 29,292 1,469 1,627 7,711 30,920
13 1995 14,105 42,315 9,309 33,006 6.330 29,705 1,489 1,650 7,820 31,355
14 1996 14,29) 42,873 9,432 33,441 6,414 30,097 1,509 1,672 7,923 31,769
15 1997 14,491 43,473 9,564 33, 909 6,504 30,518 1,530 1,695 8,034 32,213
16 1 998 14, 707 44,121 9,707 34,414 6,601 30,973 1,553 1,721 8,154 32,694
17 1999 14,949 44,847 9,866 34.981 6,709 31,483 1,579 1,749 8,288 33,232
14 2000 15.140 45,420 9,992 35,428 6,795 31,885 1,599 1,771 8,394 33,656

Notes: «( ) Total Throughput Tonnage = Reg ional Popul at ion x 3 tons per person per year.
(2Yiotal Throvabput Dry Bulk is 22% of total throughput tonnage. See Flaure 6, Part A.
(3) 1o tat Throughput Liquid Bulk is 78x of toltal throughput tonnage. SeeFigure 6, Part A.
(4) Name Ory Bul k is i4, 96% of total throughpu t tonnage. See Fiyure 6, Part £.
(5) Nome Liquid Bulk is 70.20% of total throughput tonnage. See Figure 6,Part E.
(6) Region Wi thout Nome Dy Bulk Is 3. 52% of total throughput tonnage. see Figure 6, Part F.
(7) Region Wi thout Home Liquid Bul k is 3.90% of total throughput tonnage. See Figure 6, Part F.
{8) Derived by adding Nome and Region w i thout Nome Tonnage Demands .

Source:  PMMBCO.



The increasing tonnage demands illustrated -in Table 38 will require
increased utilization of 1inehaul barges as well as lighters. The number
of 1inehaul vessels calling on the” Port of Nome, is anticipated to
increase from about 14 or 15 now to about 19 over the 20 year study
period, as shown in Table 39. This projection does not take into account
the use of larger linehaul barges nor a potential reduction in the number
of 1inehaul barges due to possible increased use of direct shipments.
Because of the navigational restraints in the entrance to Nome harbor,

it is assumed that the existing literaging equipment will continue to be
used, The number of round trips by- lighters serving these linehaul vessels
is expected to increase from a total of 153 round trips at the beginning
of the study period to 184 round trips at the end. When the lighters are
performing coastal delivery service, the number of round trips are

estimated to range from 16 in 1983 to 21 in 2000.

4.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS

The impacts of the incremental growth portrayed in the tonnage demands

and transportation requirements, respectively Tables 38 and 39, is not
expected to have a significant negative effect on the Port of Nome
facilities. The tonnage demands illustrated in Table 38 indicate that at
the beginning of the study period total throughput tonnage is utilizing
approximately 50 percent of the capacity of available port equipment,

and that cver the study period throughput tonnage climbs to 56 percent

of available equipment capacity in 1990 and 65 percent of available equip-

ment capacity in 2000. These percentages are based on an estimated annual
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Year After

Lease Sale Year Dry Bulk {1) Liquid Bulk (2) Total Dry Cargo {3} Liquid Bulk (4)

Table 39

BERING--NORTON BASE CASE
MARINE TRANSPORTATION REQUIREMENTS

Linehaul Vessel Arrivals .

Coastal

Lighter Trips Serving Linehaul Vessels Delivery

Ol W N —

Notes:

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
1997

1998
1999
2000

(1) Assumes an average of 600 ST arrives on each 1 inehaul dry cargo vessel .

11

11

12
12
12

12
12
12
12
12

L3
13
13
13
13

14
14
14

O O N N O N NG N N

o1 Ol

o1 oot

15
15
16
16
16

16
16
16
16
16

17
17
17
18
18

19
19
19

19
20
20
20
20

20
20
21
21
21

124
131
133
133
133

134
136
139
141
143

145
147
149
151
153

156
158
160

Jotal

143
151
153
153
153

154
156
160
162
164

167
169
171
174
176

179
182
184

Trips (5)

16
17
17
17
17

(2) Assumes an average of 7,000 ST (50,050 bbl.) arrives on each linehaul tanker vessel.

(3) Assumes each lighter averages 350 ST of dry cargo per- trip.
(4) Assumes each lighter averages 210 ST (1,500 bbl.) of liquid bulk per trip.
(5) Assumes each coastal delivery trip is made by a | ighter averaging 216 ST per trip

and cargo is composed of 40% (86 S1) “liquid bulk and 60% (130 ST) dry bulk or neobulk.

UpLgnization ofglhe number gf trips is gpt considergl.



throughput capacity of the available equipment of 70,000 ST as calculated
in Chapter 3. If the dry bulk transfer and storage facilities are improved
as planned, the 1ikely limiting factor may be ligquid bulk storage,

particular y in certain categories of bulk petroleum (e.g. jet fuel ).

The expected increases in transportation tonnage demands are not expected
to have an adverse impact on the various marine carriers. In large part,
this is due to the carriers” large inventory ¢f tug and barge equipment
and their ability to shift and utilize only that equipment necessary to
handle anticipated demands. Since the anticipated growth in tonnage is
expected to be incremental, the various carriers are anticipated to
maintain their equipment and ability to respond in a similar fashion.

The growth rate is such that annual evaluations by the carriers will allow

sufficient time to respond, should the transportation demands. flyctuate

significantly from those forecast.

4.3.4 MARINE TRANSPORTATION ISSUES

The central marine transportation issue in Nome is the ability of the
community to provide desired port improvements. In the 1976 study "Nome
Barge Facility” by CHZMHi11, the new facility was designed to improve
the offloading of linehaul dry cargo vessels by allowing direct
unloading, thus eliminating lighters for this task. However, because
deep draft tanker ships rather than shaiiower draft tanker barges were

used at the time of the study to linehaul petroleum products, no

consideration was made in *thedesignfor handling bulk
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petroleum, which is almost 80 percent of the tonnage handled by the port.
With the inclusion of bulk petroleum handling facilities in the design,
the efficiency of the port to unload linehaul vessels and load lighters
for coastal deliveries would appear to be greatly improved. The full
capacity of lighters used for coastal deliveries would likely be
available, reducing the number of such trips. If accomplished in con-

junction with improvements fo dry bulk and liquid petroleum storage

facilities, the capacity of the port might be doubled. If accomplished Py

in place of the storage facilities, the improvement may not be as

beneficial.
L
Justification of the proposed improvement on the basis of coming 0CS
activities creates a highly speculative situation. [If to avoid the
speculative nature of constructing this facility, the community waits @

to see what happens during 0CS exploration, construction costs of the
facility will continue to rise with inflation and some perceived

advantages of having a completed facility ready for the development stage
will be lost. I[f the community acts now to save construction costs and

builds the dock in anticipation of and reliance upon OCS development,

but 0CS exploration finds no oil, the community may oe saddled with a o
facility it cannot afford to own or maintain. Unfortunately, the real

key to dealing with the speculative nature of using OCS activities to

support the dock construction rests not with the community, but with the P
0i1 industry. The industry’s needs are temporary at best, if they do not

find recoverable resources; but their needs may be very great, if they do

find recoverable resources . Traditionally, the industry has required
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dedicated exclusive use of facilities because the level of investment in
OCS field development cannot tolerate delays. Based on the 1976 design
for the dock, and industry’s requirement for dedicated facilities, it
does not appear that the community could share the facility with 0OCS
activities. In short, OCS poses as a greater disadvantage than an

advantage in getting the dock constructed.

One action that could aid justification of a new facility and which is 2
second issue affecting the port is the possible use of commercial

carriers to supplement or replace U.S. government supply activities, such
as the “Cool Barge" or the North Star 111. It is unknown if the government
has ever considered this option, is considering it now, or may ever
consider it in the future. However, if such a move was made, the volume

of tonnage through Port Nome might increase sufficiently enough to
financially justify an improved facility. I[7 the government moved in this
direction, but the port was not improved, capacity problems and delays

with higher transportation costs result.

All of this discussion leaves open the question as to whether or not con-
struction of the dock can te justified without reliance on potential 0CS
development or some other panacea. A study by the Corps of Engineers in
1975 indicated that the benefit/cost ratio was far to low to justify
federal expenditures. However, the design they evaluated was different
than that proposed in 1976 and different than one that might be proposed
now. From the community’s perspective the anticipated cost of the

facility seems to be too nigh for the community to finance itself.
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Consequently, it appears that if the dock is to be constructed, the state
will likely bear the lion's share of costs. The state could use income
from federal and/or state OCS sales or other oil development to construct
the dock, as well as other public facilities in western Alaska. However,
that policy decision has not yet been made, &ven though the state has P
apparently set aside some limited funds for the facility. In the

absence of the state’s full commitment to construct & new dock in Nome,

this study assumes in the remaining analysis of OCS impacts that the P

facility is not constructed during the study period.

4.4 Air Mode

4.4.1 DESCRIPTION OF AIR ACTIVITIES

Population growth in the Nome-Wade Hampton region, together with non-

local seasonal employment and tourism, IS expected to continue to create
increasing demands on intrastate air carriers operating the Nome-Anchorage 4
and Anchorage-Seattle air routes. The movement of freight, but particularly
mail ; rising incomes in Bush communities which provide the means to

travel to maintain family ties; and the movement of government services q
personnel and native regional corporation personnel to and from the

villages all contribute to FAA’s expectation of a 73.3 percent increase

in regional air taxi operations between now and 1990. ¢

The City of Anchorage is expected to continue to play a key role in air

freight traffic, because it serves as a transshipment point for perishable e
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and other goods traveling by air to Nome and Kotzebue, as well as other
regional hub communities in western Alaska. If the governmental sector
of the region’s economy grows as forecast, Anchorage would also be
expected to continue as an important location for state and federal
government activities and a stopover point for government employees

heading for Juneau, Seattle, or other Lower 48 cities.

Both the air carrier and air taxi operators are expected to make every
attempt to increase aircraft load factors, reduce operating costs, and
improve the over-all efficiency of their operations. The recant CAB
action opening many western Alaska routes %o interested and qualified
operators is not expected to directly affect Nome to the same extent
that it may affect western Alaska fishing communities. However, the
entire regional air taxi system that currently exists might undergo a
considerable shakeout resulting in a structural change to this sector
of the aviation industry and indirectly affecting service to Nome. In
the short run, the existing poor quality and level of service are likely
to continue, but in the long run the system is expected to change and

improve considerably,

Facility improvements ars expected to be made in accordance with FAA’s
Ten Year Plan. At Nome this is expected to include rebuilding of the
east-west runway (9-27), installation of new approach aids on the north-
south runway (2-20), expansion of the terminal facilities, and a new
terminal access road. Beyond 1990, this study assunes no additional

[13

improvements.
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4.4.2 FORECAST OF AVIATION DEMANDS AND REQUIREMENTS

Weekly demand for air passenger service is forecast for the Nome-
Anchorage and Anchorage-Seattle links, as shown in Table 40. This fore-
cast represents one-way travel during the average week of the” peak month,
which is August. Passenger demands attributable to population growth,
and those demands attributable to prior OCS activities, are identified
separately. Travel demands over the Nome-Anchorage link, are unaffected
by previous OCS activity.* Those increases in travel demand shown in
Table 40 are solely attributable to population growth in Nome and the
regi on. On the other hand, the City of Anchorage operates as a major
hub with respect to air routes to the Lower 48, and as a result, is
affected by prior 0CS sales. As illustrated in Table 40, the effect of
prior sales declines over time as activities in those sale arsas move
from exploration and development into the production stage when many OCS
employees are expected to be Alaskan residents. The forecast for
passengers other than 0CS related, is derived from the Anchorage growth

factors each year.

* This statement refers to lack of a direct &ffect. Indirectly, develop-
ment in other OCS areas may induce statewide employment and fopulation
changes and some of this induced population may settle in Nome or else-
where in the region, thus contributing to regional growth and causing
an increase in air travel demand. However, this incremental indirect
effect is sufficiently small enough in the Nome-Wade Hampton region to
be ignored in this analysis. [t is not ignored in the Anchorage region,
nowever .
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fable 40
BER ING-NORTOR BASE CASE

PEAK MON T AVERAGE WEEK ONE- WAY AV I A VION DEMANDS
AND 1-1 FGUT REQU 1 REMENTS (1)

Anchorage-Seatltle

Other Than Required EJ ights _
. . Nome-Anchorage Prior 0ocs Nome - Anchorage
Year After Freight {3) Mail (4} oCS sales Passengers Total Anchorage -Sealtle
Lease Sale Vear Passengers (2)  (fons) ~ { fons)  Ppassengers __ (B) __  Passemgers  __ gy .. . {7)
1 1983 456 7 17 1,402 14,669 16,071 5 158
2 1984 479 8 i8 1,315 14,542 15,857 5 156
3 1985 1483 8 18 519 14,287 14,806 5 146
q i 986 483 8 18 659 14>207 14,946 5 147
5 1987 483 8 18 1,179 14,542 15,716 5 154
6 1988 492 8 19 1,314 14,797 16,111 6 158
7 1989 497 8 19 1,467 15,180 16,6117 6 164
8 1990 506 8 19 1,259 15,562 16,821 6 165
9 1991 515 8 20 1,049 15,945 16,994 6 167
10 1992 520 8 20 735 16,328 17,063 6 168
11 19493 529 9 20 632 16,710 17,342 6 171
12 1994 53f3 9 20 51 17,093 17, 144 6 169
13 1995 547 9 21 28 17,476 17,504 6 172
14 1996 551 9 21 12 17,858 17,870 6 176
15 1997 561 9 21 5 18,369 18,374 6 181
16 199tt 570 9 22 5 18,879 18,884 6 186
17 1999 579 9 22 3 19,389 19,392 7 191
18 2000 583 10 22 2 19,899 19,901 7 196
Notes: (i )Peak monthis Augus L .

(2) 1977 Peak HWeek average of 456 x Nome-Hade Hampton growth factors.

(3) 1977 weekly average of 7.43 tons x Nome-Hade Hamplon growlh fac Lors.

4) 1977 weekly averageof17.43 tons x Nome-Wade Hampton growth factors.

é5)1977weekly average of 12,756 x Anchorage growth factors.

}6) Derived by dividing Nome-Anchorage passengers by ( 110 seats x load fac tov of 80% = 88 seals),

7) Derived by dividing tutal Auchiorage-Seattle passengers by {128 seats x load factor of 80% = 102 seats).

Source:  PHMCO.



The number of flights required to move the identified passenger demands

are also shown on Table 40. The basis for these calculations assumes an

80 percent load factor and continued use of existing equipment by the air ‘
lines. Actual load factors during August lie in the range of 66 to 67
percent (see Table 28).

q
It should be noted that the forecasts presented in Table 40 deal with
only those air routes likely to be significantly impacted by OCS activities. p
It is assumed that all Lower 48-bound OCS related trips go from Nome to
Anchorage to Seattle and beyond. Alternatively, however, some of these
trips could be routed Nome-Fairbanks-Seattle. The choice may depend solely <
on the schedule of actual flights. Thus, the distribution of frips among
these two choices is subject to great speculation at this point in time.
Also, due to tourism during summer months, tourist trip demands are e

routed Anchorage-Nome-Kotzebue-Anchorage or Anchorage-Kotzebue-Nome-Anchorage.
The projections for the Nome-Anchorage link in Table 40 include consider-
ation of such looped tourist travel, but only for the one link likely to

be affected by OCS.

4.4.3 IDENTIFICATION OF AVIATION IMPACTS

q
The forecasts developed in Table 40 project an 11 percent change in
passenger demands between now and 1990 and a 28 percent change between °
now and 2000. If these percentages are extrapolated to yield annual
enplaned passengers on intrastate air carriers, 24,440 passengers are
projected for 1990 and 28,180 passengers are projected for 2000. °
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The terminal facility is currently operating near capacity during summer
peak periods when a jet aircraft arrives from and departs for Anchorage.

An additional 28 percent increase in passengers coupled with higher load
factors means that the terminal will Tikely operate at capacity more
frequently due to the additional number of aircraft flights. If the

terminal is expanded as projected in FAA’s Ten Year Plan the overcrowding

during peak periods would be reduced.

FAA is currently forecasting a 16.6 percent increase in air carrier
operations and 73.3 percent increase in air taxi operations by 1990.
Extrapolating these increases against the 59,000 operations in 1978
produces a 1990 expected level of about 77,000 operations, which is
approximately 44 percent of practical annual capacity. It does not
appear that the increase in operations will have an adverse 2ffact on
runway capacity. If FAA reconstructs the main runway as planned, the
increased number of operations should not damage the runway beyond

expected deterioration.

Given the air carriers’ desire to increase aircraft utilization and the
present day load factors of about 67 percant, there appears to be
sufficient capacity to handle 1990 passenger forecasts. The addition
of Alaska Airlines to Nome routes will provide additional seats and,
depending on the frequency of flights, should add sufficient seat
capacity to handle the 2000 projections. A more significant impact may
be the addition of too many seats, reducing load factors and possibly

driving up the cost of a ticket.
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4.4.4 AVIATION ISSUES

There are several issues which at present it is difficult to evaluate
their total effect on the Nome-Wade Hampton region. Of particular
interest is the regional air taxi problem and the potential for a
structural change therein, together with the recent CAB action opening
western Alaska routes to “qualified” carriers. In the face of slow but
steady growth in population for the region, as forecast in this study,
the impacts certainly do not appear to fall on the carriers” ability to
handle expected travel demands. The increased competitive situation can
be expected to have a positive benefit on the level of service provided
passengers and freight. However, if arrivals and departures are not
properly scheduled, the potential turmoil in the terminal could prove to
be a great negative impact, particularly if the terminal is not improved

as planned.

The positive aspects of increased freight and mail capacity to Nome could
also be an extremely negative impact if the distributional capacity of
the air taxis is not improved. Major limiting factors for the regional
air taxi operators is their inability to finance newer, larger, or more
efficient aircraft and their inability to utilize existing aircraft t0 a
greater extent. At present, passengers, mail, and freight deliveries t0
bush communities suffer considerable delay due fo capacity constraints

of existing aircraft. High interest rates restrain the ability of the
carriers to purchase new equipment. In addition, increased aircraft

utilization is constrained by VFR* flying requirements, which reflects

* VFR - VisuaTl FIight Rules.
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the lack of air navigation facilities in the smaller villages. FAA’s
Ten Year Plan is only one action likely to bring some improvement to the
existing situation. Experts closer to the situation argue that what

may be necessary is a major structural change and reorganization of the
regional air taxi activities generally. Precisely how this would affect
the MNome-Wade Hampton region is not known. OCS activities are not
expected to have a great effect on the regional air carriers because,
typically, relatively few local people are hired. In this report the

" regional carrier forecasts of OCS related trips are almost insignificant
and are ignored except in passing comments. However, the few OCS
employees that may depend on these services to reach their residence

may find the services either greatly improved or a nightmare %o

experience.

4.5 Summary of the Base Case

The base case is founded on the continuation of present trends and
conditions with some improvements To port storage capacity and the
airport terminal. The forecast steady growth is not expected to create
capacity constraints on either the port or the airport, if improvements
are made as planned. Generally, both the marine and air carriers have

sufficient flexibility and equipment %0 meet anticipated demands. The

exceptions are the regional air carriers and their problems are not

1ikely to be solved very quickly.
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5.0 IMPACTS OF THE EXPLORATION ONLY SCENARIO

5.1 Introduction

In this chapter, the induced incremental economic and population changes
of the exploration oniy scenario are added to the base case forecast
presented in Chapter 4 and the combined effects on marine and air transpor-
tation are evaluated. The character of the exploration only scenario is

based upon the assumption that no commercially recoverable oil or gas

resources are discovered during exploration activities.

5.2 Significant Factors Affecting Growth

The principal difference in economic activities between the exploration only
scenario and the base case is that 0CS exploration commences the first year
after the lease sale (1983), peaks during the second year, and terminates

in the third year after discouraging results. All other characteristics of
the base case pertaining to the economy are applicable in the exploration
only scenario. This three-year exploration program (based on Dames & Moore,
1980) is principally centered in the central Norton Sound area. Because
industry interest is low, the exploration program emphasizes drilling several
wells in the larger geological structures. Because :the waters of Norton
Sound are too shallow to use semi-submersible rigs, exploration activities
are conducted using jack-up drilling rigs augmented by drillships in the
deeper water. Two wells located in shallow water (less than 18 meters or

60 feet) are drilled with conventional land based rigs from summer-
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constructed gravel islands. Drilling activities are conducted only during

the four month summer open-water season.

It is anticipated that exploration support will be a problem in Norton

Sound due to geographic isolation, climatic conditions, and lack of local

infrastructure, including port facilities and potential port sites.

Significant investments would be required to provide port facilities even

for the supply boats due to the shallow water. Because of these problems,

this scenario postulates that:

Drilling materials, including mud, cement, casing, and related
materials, are assumed to be stored on location in freighters or

barges moored in Norton Sound.

Gravel required for twoe exploration islands will be collected
offshore by clamshell dredge and hauled to the is and sites by

dump barges.

Fuel and water required by the exploration rigs w 11 be provided
under contract by the existing lighteraging service through the

port of Nome.

Consumable demands of OCS employees will be moved to the Zering-
Norton area via contract Tinehaul barge together with the drilling

materials.

Supply/anchor boats needed to position the drill rigs and <o haul

drilling materials and consumables between the anchored barges anrd
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the drill rigs will be anchored offshore with the barges since

their draft will not allow them 0 enter Nome harbor,

o Nome will be a forward support base for air-shipped light

supplies and personnel equipment.

e A rear support base providing storage and shipment for heavy
supplies is assumed to be located in the Aleutian Islands (no

location specified).

Based on these additional economic activities, the population of Nome and

the Nome-Wade Hampton regions are expected to change from the base case as
shown in Table 41. At the height of the exploration activities in 1984,

OCS induced population in the Nome-Wade Hampton region is only 2 percent

that of the base case population. A similar effect is seen in the City of
Nome. In Anchorage, which has a much larger base population, the induced
changes identified in Table 41 amount to only one half of one parcant in

the peak year of exploration activities. In this scenario, it is assumed
that 90 percent of all direct O0CS employment will live in temporary

housing located on the rigs, the islands, and on accommodation barges

offshore. The remaining 10 percent will live onshore. The entire 0OCS work
force is expected to be rotated on a regular schedule between placa of work
and place of residence. At the end of the exploration period in 1985,
regional population is expected to dip slightly due to the loss of OCS
induced population, while in the City of Nome, growth will slow from 3 percent
a year to approximately 1 percent a year. Soon thereafter, growth trends

return to those of the base case, so that in 2000, the difference in
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BLUIG -HOREON L XVLORAL LY CASE PULULAYIGH PROSLCTIONS AN SROWIN

Yeas

Mter o Nowe Made danplon Reqion Ly of Bowe
Latendar Lease Base Lase OCS Induced tolaf Giouth Base Case U8 Induced Tolal Giowth
Year sale {1)  Populatlon Population Fopulatlon facter (2)  Populallon Pupulation = Pepulatlon Facloy
1977 -- 13,800 .- 31,600 1 v 2,885 ~- Z.845 L.
(21D 1 1h,152 Y4 11, 046 100 3,34 u 3.3 1.16
1904 2 12,406 i 9 12,608 1 07 1.303 50 3,44 119
1995 ) 12.525 100 12,623 102 3,451 30 1.481 12
1906 4 12,517 6 12,523 106 1.520 - 1.520 122
1982 5 12,556 3 12,559 106 3,590 - 1.5% i
[EU0) & 12,690 2z 12,692 i.ug . 3.662 15@

1909 7 12,006 2 12,688 §.09 y 3.735 .
1 9490 [} Hw& 3 1,11 144 , 3,810 I
1991 9 LY 2 3,29 1.0 3.429 3.029 1.3
1992 ] 13,414 2 13,496 1.14 3.848 3,040 131
1993 i .82 2 13,604 [T 3w 4,06} 1.1
99 12 13,908 2 13,911 . . . 1.358
n 14,105 2 14,107 . . . 3.3
14 14,29} 3 14,293 . . . 1.36
15 14,494 2 14.493 1) 3,945 3,945 1.3?
{4 m . g l 14,109 1.28 v 3.965 111
\7 W 2 14,951 1.22 86 366? i g

2000 1 15. 1o 2 15.142 120 . . .
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2) Growth Tacturs are dosbved by divioing the Turecast year pupulation by the 3927 popudad dim.
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population between the exploration only scenario and the base case is

insignificant.

5.3 Water MOde

5.3.1 DESCRIPTION OF MARINE ACTIVITIES

The exploration only scenario will produce growth in addition to the base
case largely due to seasonal employment resulting from OCS development.
Because of this development, incremental but short-lived population changes
are expected to occur. For the City of Nome and for the region as a whole,
marine transportation demands will rise slightly in conjunction with the
population changes. The marine transportation industry is expected to
maintain the present character of its services: The use of linehaul barges
to deliver products to Nome, the use of lighters to offload 1linehaul vessels,
and use of lighters to deliver dry cargo and liquid bulk petroleum products

to coastal villages.

Due to the physical limitations of Nome's harbor, 01 industry supply boats
will be restricted. Construction of permanent dock or harbor alternatives
by the oil industry are cost y and unwarranted, if 01l is not discovered,
Typically, solutions to prob ems that arise are likely to be temporary. To
the extent possible, the oil companies are anticipated to make maximum use
of the available lighterage services on a contract basis. [n particular,
the lighterage service is expected to supply fuel and water to the rigs.

A precedent for this action will be established in 1980 when the oil industry
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drills a COST* well in the Bering-Norton lease sale area. Because the City:
is currently constructing a special water supply line to the city dock to 4
support COST well activities, It is anticipated that the city will also

provide water during these exploration activities.

4
5. 3. 2 FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS
The demand for transportation services are expected to arise from two |
sources: The local population and OCS related activities. It is assumed
that local population demands will follow patterns established in the base
case, generating throughput tonnage at an annual rate of three tons per |
capi ta. When this rate is extrapolated using the forecast population data
of Table 41, population based marine transportation demands are as shown in
Table 42. In 1984, at the height of exploration, the difference tetween q

the exploration only projections and those of the base case are less than
two percent. When compared to the base case, the existing incremental growth

has the effect of advancing transportation demands five years sooner in time. |

Those 0CS activities requiring transportation services are identified in

Tables 43 through 45. Eight wells are proposed to be drilled during tne L
three year period, as illustrated in Table 43. These eight wells are

assumed to be drilled to an average depth of 11,500 feet. The annual

guantities of drilling materials needed for these wells is identified in Table 19

The drill pipe and dry bulk materials are expected t> be shipped to the lease

* COST - Continental Offshore Stratigraphic Test.
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Year

1983
J 984
1985
1906
19087

1 988
1989
1990
1991
1992

1993
1994

995
1996
1997
1999

1999
2000

PHMECO.

Nome-Hade Hamp ton
fegional
Population

Exploration
Scenar o

11,046
12,604
12,63.3
12,523
12,559

12,692
12,808
13, 11t
13,294
13,496

13,684
13,911
14,)07

14,293
14,493

14,709
14,951
15,142

Only

TABLLE 4<

BERING- NORTON EXPLORAT LON ONLY SCENARIO

POPULALLOILRELATED MARINE TRANSPURIAT 10N DEMANDS

Nome Marlne

!A!utgyu!!ugt,!gnneu_ui S 5L gmnage Demands
Total " Dry Bulk Ulquld Bulk  bry Bulk Llquid Bulk
- @ .. A 5
35,538 7,818 27,720 5,316 24,948
37, 812 8,319 29.493 5,657 26,544
37,899 0,330 29,561 5,670 26,605
37,569 8.265 29,304 5,620 26,373
317,677 8,289 29,380 5,636 26,449
30, u76 8,377 29,699 5,696 26,729
30,664 0,506 30,158 5,784 27,142
39,333 0,653 30. 680 5,884 27,612
39, 882 8,774 31,100 5,966 27,997
40,488 0,907 31,581 6,087 28,423
41,052 9,031 32,021 6,141 28,4819
41.733 9,181 32,552 6,243 29,297
42,321 3,311 331,010 6,331 29,709
42,879 9,433 33,446 6,415 30,101
43,479 9,565 33,914 6,504 30,522
44,127 9, 708 34,419 6,601 30,977
44,853 9,868 34,905 6,710 31,487
45,426 9,994 35,432 6,796 31,889

Nome Liguid Bulk Is 70.20% of tota) throughpul tonnage.
Region Without Nome Dry Bulk is 3.52% of total throughput Lonnage.
Reglon Without Nome Liquid Bulk §s 3.90% of total thvoughput tonnage.

1)
i
3
42 Nome Dry Bulk Is 14.96% of total throughput tonnaye.
5
6)
7}
) berlved by adding Nome and Reglon Without Home tonnage demands.

total Ihroughpul Tonnage = Reglonal Populalion x 3 Lons per person per year.
lotal theoughpul dry bulk ts 22% of Lotal Lhroughpul tonnage.

Reglon Without Nome

__Tounage Demands

pry Butk Liquid Bulk
EEC TP ¥ ) N
1,251 1, 366
1,331 1.475
1,334 1,470
1,322 1,465
1,326 1,469
1,340 1,485
1,361 1,508
1.385 1,534
1,409 1 *555
1,425 1,579
1,445 1,601
1,469 1,626
1,490 1,651
1,509 1,672
1,530 1,696
1,553 1,721
1,679 1,749
1,599 1,772

See Figure g, Part A.
Total throughput Viquid bulk is 78X of total throughput tonnage.

See Flgure &, Part A.

See Figure 6, Part E.

See Figure 6, Part .
See Flgure 6, Part F.
See Flgure 6, Part F.

fotal
Inbound Tonna c"jgi_
Bry Bulk ~Llquld Bulk
6,567 26,334
6, 988 20,019
7,004 28,083
6,943 27,839
6,963 27,919
7,036 28,214
7,145 28,650
7,269 29,146
7,310 29,553
7,402 30,002
7,546 30,420
2,712 30,924
7,821 31,360
7,924 31,773
0,035 32,210
8,155 32,698
8,209 33,236
8,395 33,661



TABLE 43

BERING-NORTON - EXPLORATION ONLY SCENARIO
TRANSPORTATION RELATED ACTIVITIES

Exploration Rigs “dells
Year After Calendar Conventional Gravel Island Drilled
Lease Sale Year (1) (2) (3
1 1983 2 -~ 2
2 1984 3 ! 4
3 1985 1 1 2

NOTES: (1) Includes Jack-ups or Drillships.

(2) Gravel Islands use shore based technology.
Quantity of gravel for each exploration isiand
estimated to de 114,690 cubic meters (150,000
cubic yards) based on an island diameter of €0

-

meters (198 feet) in 30 feet of water,

(3) Assumes average well completion rate of approxi-
mately 4 months and an average total well depth
of 3,048 to 3,692 meters (10,000 to 13,000 feet)

Source: Dames & Moore, 1980
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Year After

|
2

3

NOTES: 1.

® . ® @ o v
TABLE 44
GRAVEL AND DRILLING MATERIALS REQUIREMENTS
I3ERING-NORION EXPLORATION ONLY SCENAR10O
Exploration . .- -..--. .- ANNUAL _TONNAGE'

Calendar and Delineation Drili Dry Total Dry Drill
Year Mells Drilled Pipe Bulk Freight Fuel Water?
1983 2 910 2,218 3,128 3,942 6,160
1984 4 1,821 4,436 6,257 7>884 12,320
1985 2 910 2,218 3,128 3,942 6,160

Tonnage requirements per exploration well (see Appendix B)

Drill Pipe = 405.2 tons
Pbry Bulk = 1,109.0 tons
Fuel 1,971.0 tons
Drill Water = 3,080.0 tons

Drill water will be obtained locally.

Gravel

114,690 cubic meters (150,100 cubic yards) of gravel at 2.12 ST/cubic meter

islands are built the year prior to actual use. Each island requires

(1.62 ST/cubic yard).

Gravel 3
243>000

243,000



sale area on contract 1inehaul vessels. As mentioned earlier, the fuel
andadrill water are all expected to be obtained locally and transported
to the rigs under contract to the local lighterage company using

specially constructed barges brought in for this purpose.

Two exploration gravel islands will be constructed, one in 1983 for use the
next year and one in 1984 for use in 1985. These gravel islands utilize
shore based technology, but require at least 150,000 cubic yards of gravel
in their construction. Although the gravel material for these islands
aexists onshore at Nome, the gravel would have to be transported to the

dock by truck and to the island site by barge. Since barge capacity is
limited due to the shallow water, this woul d not be an efficient operation.
It is assumed that in place of this two step DPYrocesS, a clam-shell dredge
will be utilized to mine offshore gravel resources. A 2,000 cubic yard
bottom dump barge, accompanied by a supply barge and personnel accommodation
barge, are expected to be involved in the island construction operation.

Construction time is estimated to be 40 to 50 summer days.

Non-1ocal personnel employed by the oil companies during exploration will
require food, shelter, and other t8MPOrary services. These services are
defined for purposes of this study as 0CS consumables with an estimated
consumption level of approximately 300 pounds per person per month. An
estimate of the annual OCS consumable tonnage demand is identified in
Table 45. This demand represents four months of summer operations. It
is anticipated that these consumable items will be transported with the

drilling mud and other materials. Some of these consumables will be
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TABLE 45

BERING-NORTON EXPLORATION ONLY SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

Annual
0CS Related 0CS Consumable (2)

Year After Non-Local Population Demand
Lease Sale  Year (1) (In Tons)

1 1983 186 112

2 1984 426 256

3 1985 399 239

4 1986

5 1987

5 1988

Notes: (1) Equals Offshore-onsite non-local employment olus
Onshore-onsite non-local employment,

(2) Assumes consumption level of 300 pounds ocer gerson
per month over four months.



stored on the offshore barges, some will be stored on the rigs themselves,
and replenished via supply boats. A portion of consumable demand asso- .
ciated with perishable goods are expected to be air freighted in and are

discussed in a later section.

e
When all of these various demands are looked at collectively, the annual
marine vessel requirements are anticipated to be as shown in Table 46.
Included in the table are both the population related, as well as the OCS .

related demands. (luring the peak year of exploration, total Tinehaul vessels
requiring lighteraging services increases from 15 in the base case to 18

under this scenario, a 20 percent Increase. For the same years, the number e
of lighter trips required to serve these vessels increases from 151 in the

base case to 250 in this scenario, a 66 percent increase. At least two

tanker barges for drill water and fuel) and a tug are added to the existing e
port barge equ pment in order to handle the increased demands. One reason

for the large ncrease in lighter vessel movement is because weiused for

0CS activities must first be offloaded from the linehaul tanker barges, .
brought ashore for storage, and then as needed every ten or so days, delivered
by special barge to the rigs. Watar used for OCS activities is collected at

the dock and is outbound only, With the additional port equipment (barges) e
use of available port equipment is about the same as the base case. supply

boat and gravel barge operations will not affect the Nome harbor.
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TABLE 46

BERING-NORTON EXPLORATION ONLY SCENARIO
ANMUAL MARINE VESSEL REGQUIREMENTS

dopulation Relatad acs Related
Linehaul Linenaul
Lighter Coasta i | | ghtar
Linahaul ary Xlivey Linehaul Suppiy Gravel
ry ‘anker Cargo Tanker Ligntar dry Tanker Tanker 3oat 3arge
Cargo 3arqge Round Round Raund & rgo Jarge Round Round  Round
Yagr Aftar Arrivals Arrivals Trips TriOs Tri 0s Arrivals Arrivals TriOs Trios  Triog
Laase Sale Year 1) {2) {3) {4) 5) (8) {2) (4) 7\ {3)
i 1983 11 4 19 125 18 2 1 49 24 36
2 1984 12 4 20 133 17 k! 2 37 13 36
3 1385 12 4 20 134 17 i 1 49 24
4 1386 12 1 20 133 17
3 1587 1 4 29 133 17
3 1988 12 4 20 134 17
7 1989 1 L 20 136 18
3 1990 12 4 21 139 18
3 1991 12 4 21 141 18
.0 1992 12 4 21 143 18
il 1993 13 4 22 145 19
12 1394 i3 4 22 147 19
23 1995 13 3 22 149 i9
14 1396 13 3 23 151 13
13 1997 13 3 23 133 20
] 1998 14 3 23 136 20
17 1999 14 3 24 13 20
8 2000 14 3 24 160 21

Motas: /1) Assumes an averige of 300 ST arrives an each linehaul dry cargo vessal.

f2) Assumes in 3average of 7,200 ST (30,050 obl.) arrives on 2acn linehaul :zanker vessal.

73} Assumes 2ach lignhtar averages 350 ST of arv <argo 2er <rip.

f4) Assumes 2ach iigntar averages 210 ST /1,300 abi.) of 'iquid culk Jer irio.  JCS Fuel Joes indoung
70 storage ind Jutbound to tne rig. 203 watar is osutsound anty. AlT trios are shown.

‘5) Assumes 2ach coastal delivery <rio is made by i Tigntar averiging 215 ST Jer <rin and zarqo i3
somposad of 10 sercant (36 37) liauid sulk ang 30 osercent 7130 5T dry sulk ar neonulk.
Jotimization af the number 3f trips is not considered.

(8) Consumasle 4ry carqgo ind drilling magerials dry freight are included. Thesa commodities ars
2xpected %o arrive on 5,000 ST capacity contract vessals which ire anchored affshore.

7 includes supply/ancnor 30ats used in cositioning ind supolying alatforms. See Aooendix 3 For
discussion of assumptions.

(3) <Zxploration gravei isiand construciion is axpectad :3 take 43 days; 2,300 cubic yarz work sarge
operates for two round Irios Jer day qver he leriod.
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5.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS

gxcept ror three years of slightly more intense activities, the marine
demands of the exploration only case are similar to those of the base case.
Consegquent y, the impacts expected in the exploration case are similar to
those of the base case. The principal differencebetwesn the tWO cases 13
that exploration demands 11T 1984 are about equivalent to base case demands
in 1988, which means the exploration only case advances throughput tonnage
demands in time by about 4 to 5 years. However, this advance is short
lived because activities return to near the levels of the base case
following the end of exploration. Even the decline in tonnage demands in
1986, the year after exploration ends is NOT significant. ThE decline i N
the base case in 1986 due largely to general economic slowdown is about 25
ST, whereas the decline following end of exploration is about 330 ST. The
difference is equivalent to loss of about a year’s growth when compared to

annual changes in demands of the base case.

A more important negative impact might occur if gravel is obtained onshore
versus offshore. In the earlier discussion of gravel island construction
it was assumed the gravel would be obtained offshore via dredge and bottom
dump barge. If this assumption proves incorrect, the operation would have
to be conducted in a slightly different manner and impact on the part
would be quite large. In place of the 2,000 cubic yard bottom dump barge,
one or several 300 cubic yard barges would be employed. Like other zquip-

ment operating in the port, the capacity of these barges would 1ikely be

restricted to half of the rated capacity: 150 cubic yards or 243 ST.
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At this capacity rating at least 1,000 trips are required t0 haul the needed
gravel . If the construction time frame remains at 40 to 50 days, 20 to 25
barge trips a day must be made. The port must therefore be capable of
loading a barge every 40 to 50 minutes. Loading facilities at the port are
nonexistent. Currently, loaded trucks drive onto the barge, unload, and a
bulldozer spreads the material. This is an effective approach for small
amounts of gravel. |If the same procedure were followed in loading the
gravel island barges, 50 truck trips (slightly more than one perminute)by
a 5 ton truck will be required for each barge. Larger trucks could be
employed to reduce the number of trips. However, either the large number
of smaller trucks or the smaller number of large trucks is likely %0
seriously deteriorate the roads used to haul the gravel. Regardless of how
the gravel operation is s&t up through the port, it is likely 0 be much

more inefficient than offshore dredging.

5.3.4 MARINE TWVISPORTATION [ISSUES

Marine transportation issues in the exploration only case are similar %0
those of the base case and focus on the potential new dock facility.
Comments made in the base case still apply. One additional consideration in
looking at the feasibility of a new dock facility is its uss during explora-
tion activities, particularly if gravel resources were obtained onshore
instead of offshore. If the dock included the capability to handledry

bulk as W&1las 11quid bulk and was compieted prior to the beginning of O0CS
exploration, it could relieve the pressure on the existing port facilities

by handling the day to day cargo-demands of the population and, when
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available, supplement the existing port facilities in loading gravel
barges. This action, however, would not reduce the impact of the trucks
on local streets. Furthermore, like the exploration activities, these

benefits are short-lived.

5.4 Air Mode

“‘5.4.1 DESCRIPTION OF AVIATION ACTIVITIES

Because of the skills required, it is estimated that about 72 percent of
the 0CS work force will commute by air to and from residences outside the
state. About 26 percent of the work force will commute to other regions
of Alaska “with most of these (75 percent) traveling by air to or through
Anchorage. About one half of one percent will travel by air to
residences in the region outside Nome and about 1.5 percent are expected
to be residents of Nome who require no commuting., Based on this distribution
of 0CS employees, aviation impacts are most likely to occur on the Nome-
Anchorage and Anchorage-Seattle air routes or in the Nome or Anchorage
terminals. The air carriers serving these routes are expected t0 rasgond
to these increased demands by increasing load factors, increasing the
frequency of flights, and if necessary leasing additional aircraft on a
short ferm basis. It is unlikely they “will purchase new equipment unless

justified on some other basis.

Since 90 percent of the work force will be offshore, the oil industry is
axpected to contract for helicopter services to move employees back and

forth between the Nome Airport and offshore locations.
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5.4.2 FORECASTOF AVIATION DEMANDS AND REQUIREMENTS

The anticipated aviation passenger demands for the exploration only scenario
are detailed in Table 47. The peak period for OCS employee movements is
expected to be 1984. During an average week of the peak month of that year,
approximately 209 0CS employees require movement between offshore locations
and the Nome airport. Only one or possibly two people use the intraregional
aviation services. Along the Nome-Anchorage link, population related

travel increases by the growth factors. It is estimated that about 75 per-
cent of the OCS trips would be on the Nome-Ancharage link. Of that 75 per-
cent, 20 percent are headed to Anchorage because they have residency in

that region, while 80 percent are heading to Anchorage for connections to
Seattle and other places in the Lower 48. As a result of Bering-Norton 0CS
development, the Nome-Anchorage 1ink trip demands increase 16 percent over
the base case in 1984, while the Anchorage-Seattle link trip demands

increase 0.8 percent over the base case for the same year.

When these various demandsare translated into aircraft flight requirements,
the forecast is as illustrated in Table 48. Contract helicopters serving
the linkage between offshore r-gs and Nome is estimated to be 15 trips per
week during the peak months of 1984 and 1985. The increment of one or two
additional passengers on the 2 r taxi between Nome and regional points is
estimated t¢ require at least one additional flight, although this additional
passenger would most 1ikely be accommodated on existing flights. With
respect to the air carriers serving the Nome-Anchorage and Anchorage-Seattle

trips, the influence of the exploration only scenario adds approximately one
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TABLE 48

BERING-NORTON EXPLORATION ONLY SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Air Taxi
Contract Nome- Air Carrier
Helicopters Regional Nome- Anchorage-
Year After Offshore- Points  Anchorage  Seattle
Lease Sale Year Nome (1) (2) (3) (4)
1 1983 8 1 6 158
2 1984 15 1 7 157
3 1985 15 1 7 146
4 1986 -~ - 5 148
5 1987 - 6 154
6 1988 -- 6 158
7 1989 -- 6 163
8 1990 -- 6 165
9 1991 -- 6 167
10 “ 1992 -- 6 167
11 1993 -- 6 170
12 1994 -- 6 168
13 1995 -~ 6 172
14 1996 -= 6 175
15 1997 -- 6 180
16 1998 -- 6 185
17 1999 -- 7 190
18 2000 -- 7 195

Notes: (1) Derived by dividing Offshors-Nome OCS Related
Passengers by 14 seats.

(2) Derived by dividing Nome-Regicnal Points Passengers
by 4 seats.

(3) Derived by dividing Nome-Anchorage Passengers by
(110 seatsxloadfactorof 80% = ) 38 seaats.

(4) Derived by dividing Anchorage-Seattle Passengers by
(128 seats xload factor of 80% = ) 102 seats.

Source: PMM&Co.
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to two flights per week to the Nome-Anchorage linkage and only one additional

flight per week on the Anchorage-Seattle link. ¢

5.4.3 IDENTIFICATION OF AVIATION IMPACTS

From many different” aspects including runway capacity or the carrier’s

ability ©0 meet demands, the incremental difference between the base case

and the exploration only scenario is insignificant. Perhaps a slightly e
greater effect will be felt in the Nome terminal building if it is not

improved as planned, although two additional flights per wesk are not

Tikely to have a major influence on the terminal unless they arrive simul- o
taneously. From the perspective of the regional air taxi operators, the

addition of one more passenger per week could only exacerbate the existing
freight and mail problems. From the perspective of the passenger on the °
regional air taxi, the prospect of getting back to Nome for his next shift
rotation may be a great inconvenience, if he has to begin the trip several

days beforehand to ensure he can get on a flight. Being tardy when shifts °

are rotating could cost a person his/her job.

5.4.4 AVIATION ISSUES @

The minor difference between the exploration only scenario and the base case
surfaces no additional issues. Those described in the base case are equally @

applicable to this scenario.
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5.5 Summary of Exploration Only Scenario

The exp” oration only scenario is based on the-assumption that no commerc ally
recoverable 01l or gas resources are found during a three year period 0f
exploration. The oil industry does not wish to make permanent investments

in marine infrastructure facilities and can be expected %0 set up their opera-
tions offshore so as to minimally disturb the community. The incremental de-
mands of the exploration only case on the marine transportation system, as well as
on the aviation system, have the effect of advancing demands 4 to 5 years

sooner .in time than might be expected in the base case. This incremental
difference is expected to be easily absorbed by the facilities and by the

various transportation services.
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6.0 IMPACTS OF THE MEDIUM FIND SCENARIO

6.1 Introduction

In this chapter, the induced economic and population changes of the medium
find scenario are added to the base case forecast presented in Chapter 4 and
the combined effects on marine and air transportation are evaluated. The
medium find scenario assumes modest discoveries of oil and non-associated
gas. The total reserves discovered and developed are 1,200 mmbbl of oil

and 2,300 bcf of non-associated gas. The characteristics of this scenario
become additional points of comparison in evaluating the low and high find

scenarios in Chapters 7 and 8 respective.

6.2 Significant Factors Affecting Growth

The principal difference in economic activity between the medium find
scenario and the base case is the discovery and development of the above
referenced oil and gas resources. All other characteristics of the base
case pertaining to the economy are applicable. It 1s assumed that five oil
fields comprise the total reserves. They are located in twu groups of
fields: one in inner Norton Sound consists of two fields; the second in the
central sound southwest of Nome, consists of three Tields, as shown in
Figures 17-1 and 17-2. The gas reserves are contained in two fields close
to each other, about 48 kilometrers (30 miles) south of Nome. 1t is also
assumed that all crude oil is brought to a single terminal o be located by

the oil industry at or near Cape ‘lome. For the inner sound fields, this
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involves a 100 kilometer (62 mile) onshore pipeline segment from Cape Darby

to Cape Nome. A trunk pipeline from the central and outer sound fields L
makes landfall close to the terminal site and therefore involves minimal

onshore pipeline construction. The non-associated gas fields are assumed to
share a single trunk pipeline to an LNG plant located adjacent to the crude e

oil terminal at Cape Nome.

The assumed schedule of OCS activities forecast that exploration commences e
in the first year after the lease sale (1983), peaks in year three with 16
wells drilled, and terminates in the seventh year with a total of 64 wells
drilled. Seven commercial discoveries are made (5 oil, 2 non-associated L
gas) over a five-year period. The exploration activities are expected %0

involve jack-up rigs and drill ships (in the outer sound) and limited use

of summer-constructed islands in shallow water 15 meters (50 feet) or less, e
where suitable barrow materials are either adjacent to the well site or
within econcmic haul distance. Economics dictate extension of the drilling
season from the four-to-six month open-water season to a maximum of eight o
months. This is accomplished by the use of ice-breaker support for supply
boats and other vessels.

e

Field development commences in year four after the decision to develop the

first discovery (a 500 mmbbl reserve oil field in central Norton Sound) and

the first platform is installedinyearfive. Development drilling commences e
the following year and the first oil production is brought to shores in year
seven (1989). Offshore construction activity peaks in year six when four

platforms are installed. The favored development strategy is ice-reinforced e
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steel platforms; two caisson-retained gravel production islands are,
however, constructed in the inner sound to develop two 200 mmbbl oil fields.

The last platform is installed in year eight.

Oil production commences in year eight after the lease sale (1990), peaks
at 463,000 barrels per day in year 12 (1994), and ceases in year 29 (2011).
Gas production commences in year seven (1989), peaks at 460.8 mmcfd in years

12-18 (1994-2000), and ceases in year 28 (2010).

Based on these levels of activity, primary employment rises to a peak of
3,550 by 1990 and moderates %o 2,447 between 1996 and 2000. Between one-fifth
and one-fourth of this total works onshore, while the balance are employed

in offshore facilities. Except for a small increment which decides to take

up local residence, much of the work forca lives in a highly self-contained
and self-sufficient environment offshore. A large portion of the onshore
work force (36 to 89 percent) also resides in an enclave environment either
at the Cape Nome service base or in coastal work camps whose location at

present is not specified.

Secondary employment increases in direct relationship to the primary work
force and phase of development. The real increase in s&condary work force
peaks at 266 though there is also in-migration to rep acs workers in the
existing base case secondary employment sector who sh” ft to primary sector
jobs. Secondary employment is expected to be partially filled by existing
unemployed residents available to the work force (estimated at 15 percent).

The remainder o7 secondary employment would dbe 7illed primarily by Native



regional residents drawn into the Nome employment area (estimated to be
33 percent) or primarily non-Native workers from outside the region who q

move to Nome (estimated to be 67 percent).

The resultant changes in population for the City of Nome and the MNome- q
“Jade Hampton region are illustrated in Table 49. The regional population

is expected to increase approximately 60 percent between 1983 and 2000 with
considerable growth taking place in the City of Nome, which undergoes an |
81 percent increase in population over the same period. At the peak of

0CS activities in 1991, the regional population associated with the medium

find scenario is 40 percent above the same year population forecast for the €
base case. The Anchorage area population increases almost 60 percent

between 1983 and 2000, largely because the city serves as a major source of
employment, particularly during the development and production phases, In q
1991, the Anchorage population of the medium find scenario is only two oer-

cent that of the base case.

q
6.3 Water Mode

6.3.1 DESCRIPTION OF MARINE ACTIVITIES d
During the exploration phase it is anticipated that the oil industry will
operate in a manner similar to that described in the exploration only L
scenario (.Chapter 3) In particular, the oil industry is expected %o
operate from barges anchored offshore using supply boats to shuttle
materials between the barges and the various rigs and platforms. i/hen the o
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service base is completed in 1987, the oil industry will shift its opera-

tions from the anchored barges to the service base. Once oil is discovered ¢
and the decision to develop the fields is made, a large volume of construc-
tion materials for the service base, marine terminal, and LNG plant will be
moved to the area. All of this material is expected to be moved through q

the Port of Nome. When the service base becomes operational, all incoming

0CS materials are anticipated to be moved through the service base facilities.
The local lighterage service is expected to be called upon to provide fuel ¢
and water to the rigs and platforms until the service base is operational,

At that time, the 1ighterage service will no longer continue to provide

fuel and water. When oil and gas production begins in 1989, oil and LNG 4
tankers will begin round trip movements between the marine terminal and

west coast ports.

|
The marine transportation industry is expected to maintain the present
character of its service: use of linehaul barges to deliver products to
Nome, use of lighters to offload linehaul vessels, and use of lighters to a
deliver dry cargo and liquid bulk petroleum products to coastal villages,
The Port of Nome tself is riot expected to change significantly because,
as discussed earl er in this report (Chapters 4 and 5), no new ™
docking facilities are assumed to be constructed.
6.3.2 FORECAST 0OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS ¢

As in the other scenarios, the demand for transportation services 1s expected

to arise from two sources: The local copulation, and OCS related activities. ®
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| t is assumed that local population demands will follow patterns established
in the base case, creating throughput tonnage demands at the rate of 3 tons
per person per year. When this rate is extrapolated using the forecast
population data of Table 49, population based marine transportation demands
ara shown in Table 50. In 1991, at the height of OCS development activities,
throughput tonnage demands reach 55,800 ST, which is 40 percent above base

case demands for the same year.

Those 0CS activities requiring transportation services are identified in
Tables 51 through 55. Based on the scenario estimates, 64 exploration and
delineation wells are drilled during the first seven years of development
and between 1988 (year 6 after the lease sale) and 1994 (year 12 after the
lease sale) approximately 320 additional wells are drilled on a schedule as
illustrated in Table 51. During exploration these wells are assumed to be
dril 1 ed to an average of 3,505 meters (11 ,500 ft. ) . However, development
wells are anticipated to be drilled to only 2,286 meters (7,500 ft.).

3ased on the well drilling schedule identified in Table 51, the annual
number of tons of materials required %o drill these wells is identified in
Table 32. Tine drill pipe and dry bulk materials are expected to be

shipped to the lease sale area on contract 1inehaul vessels. The local
1ighteraging service is expected to provide the fuel and drill water over the
period 1983 to 1987. After this period, supply boats operating from the

service base wiil orovide Tuel and drill watar.

As noted in Table 51, one exploration gravel island will be constructed

every year for five successive y=ars between 1984 and 1928. “wo of these
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Year Afley

Dl COND =

O —e

10

12
13
14
15
16

18

Notes -

Source:

(1) Total Throughput “Tonnage =

lease Sale  Year

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
199
1997

1 998
1999
2000

Nome- Wade Hamplon

Regional

Population

Mediwn Find Total

Scenario _ (1) __
12,041 36,123
13,079 39,237
13,573 40,719
13,459 40,377
13,554 40,662
14,522 43,566
14,420 43,260
17,582 52,746
18,601 55,803
18,511 55,533
17,828 53,484
17,638 52,914
17,788 53,364
18,047 54,141
18,275 54,825
18,469 65,407
18,675 56,025
18,828 56,4114

(2} Total throughput

H3

4)

5

7) Reglon Without Nome Liquid Bulk is 3.90% of total

Nome

Dry

A2y

1,947
8>632
8,958
8>883
8,946

Y,585
9,517
11,604
12,217
12,217

11,766
11,641
11,740
11,911
12,062

12,190
12,326
12,426

Bulk is }4.96% of total
(5) Nowme Liguid Bulk is 70.20% of total throughput tonnage.
(6) Regi on Wi thout Nome Dry Bulk is 3. 52% of total throughput townage. See Figure 6, Part F.

1ABLE 50

BERING-NORTON MEQIUM FIND SCENARIO
POPULATION_RELATED_MARINE YRANSPORTATION DEMANDS

Throughpul Tonnage .
Dry Bulk  Tiquid Buik

.3

28,176
30,605
31,761
31,494
31,716

33,981
33,743
41,142
43,526
43,316

41,718
41,273
41,624
42,230
42,764

43,217

43,700
44,058

throughp

Nome Mar lue
_Yonnage Demands

bry Bul
{0
5

Regionall’opulauonx3 tons per person per year.
Ory Bulk is 22% of Lotal throughput tonnage. See Figure 6, Part
Tota | Throughput Liquid Bul k is 782 of tutal throuahput tonnaae

Region Wi thout Nome

Tonnage Demands

ut tonnage. See Figure 6, Part E.

see Flgure 6,

8) Derived by addingNome and Region Wi thout Nome Lonnage demands .

PMMECO.

Part E.

throughput tonnage. See Figure 6, Part F.

Liquid Buik Dry Bulk Liquid Bulk
{5y (6) _ (7)
25,358 1,272 1,409
27,544 1,381 1.530
28,585 1,433 1.580
28,345 1>421 1 *575
28,545 1,431 1,586
30,583 1,534 i,699
30>369 1,523 1,687
3?2 ,028 1,857 2,057
39,174 1,964 2,176
38,984 1,955 2,166
37,546 1,883 2,086
37,146 1,863 2,064
37,462 1,878 2,081
38,007 1,906 2,111
38,487 1,930 2,138
38, 896 1,950 .161
39,330 1,972 2,185
39,652 1,988 2,203
A .
See Fiolue 6. Part A .

Totaal
_Inbound l’unna _f
Dry le”‘ﬂ?f Bulk

6,676 26,767
1,251 29,075
1.525 30>173
71,462 29,919
7,514 30,131
8,051 32,282
7,994 32,056
9,747 39,085
10,312 41,350
10,262 41,150
9,884 39,632
9,779 39,209
9,862 39,543
10,005 40,118
10,132 40,625
10,239 41,057
10,353 41,515
10,438 41,855
_
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o L ® [ L J L J L 4 L4 v
VABLE §)
TRANSPORIAT FON RELATED ACIT VITIES
BERING-NOR FON MEIMUNM 1¢ 1 ND SCENARIO

YEAR £ XPL URAT 10N
AFTLR AND L PLATIORHS IN> 1AL 1 LD DEVELOPMENE . . . . MELLS DRIL LEb - - - - PIPEL | NE CONSTIUC 1ED 0l GAS ONSHORE
LEASE  CAUENDE N DE | | NEATION EXPl ORAT 10N "PRODUCT 10N RIGS  EXPLoRAT ION oIl 6AS ONSIIORE ~ ~ OFFSHIORE™  PRODUCTION PRODUCT 10N FACILITY
SALE YEAR RI1GS STEEL  GRAVEL GRAVEL  jan~  JULY DEL_INEAE ION _DEVELOPHIRTOEVELOPMENLOWMER. MILES MWILES _ _ MELLS | wELS  consTRUCT_ 10N

1 1983 - - 6 - - T T

2 1984 7 1 HOBE 1 14

3 1985 8 1 NOIE2 16

| 1906 6 ] NOTE 2 12 NOTE 4

5 19N7 4 1 1 NOTE 2\ 8 NOTE 5

6 1 94 2 3 1 HOME z\\ moiE 302 4 10 i 2 4 64 NOYE 6

J 1 989 2 I WOE 3 2 7 4 33 6 7 23 6

8 1990 f 7 11 6 0 8 12 62 13 83 14

9 199 1l 1 67 8 13 159 22

10 199 1t 1 47 8 9 217 30

i 1991 7 2 20 2 4 237 32

12 1994 2 a 3 0 1 240 32

13 1 995 240 32

14 1996 240 32

15 1997 240 32

16 1998 240 2

17 1999 240 32

18 2000 240 32

NOTES: 1. Explovation Gravel [Istand 1107 .5 meters (26 fL) of water.  Reuulres53.522 cu. meters (70,000 cu. yds)
0f” gravelbasedonanisland surface dlameter of 60 meters(198 F t).

2 . Exploration Gravel Island In 1% meters (50 £t) of water. Reyulres 110,102 (144,000 cu. yds)
of gravel based onanisland surface diameter of 60 meters (198 ).

3. Praduc U oo Istand in 15 meters (S0 1t} of water.  fequires 1,376,280 cu.meters (1,000,000 cu. yds)
of gravel based 011 anlsland surface dlameter of 213 meters (7[10 ft). Arrows indicale Exploration

1s 1 and expanded and modi f fed for produc Lion.  Net addi t ional gravelvequived is 1,266, 178 cu. meters
(1,656,000 cu.yds).

4. Begincons truction of i lTerminal LHG Plant  ,  and Support Hase.
5. SuppurtBase completed.
6. 011 tevminab awd ING Plant  completed.

SOURCE = Nod i t fed i vom Dames & Hoore,1900



TABLE 52

GRAVEL AND DRILLING MATERIALS REQUIREMENTS

3ERING-NORTON MEDIUM FIND SCENARIO

EXPLORATION DEYELOPMENT ANNUAL TONNAGE3
YEAR AFTER  CALENDAR AND DELINEATION WELLS ORILL ORY TO1AL ORY ORILL GRAVEL
LIASE SALE _ YEAR  WELiS ORILLED!  ORILLEDZ  PIPE  3uLK _FREIGHT - U WATERE [in1.,000 TONS
i 1983 5 2,431 $,853 9,084 11,828 18, 482
2 1984 14 5,673 15,525 21,198 27 ,600 43,124 243
3 1985 16 5,483 17,742 24,225 31,542 49,285 396
4 1986 12 4,862 13,306 18,168 23,536 36,964 396
5 1987 8 3,242 8,871 12,113 15,771 24,842 396
""" s s« 1 5,757 11,375 17132 20,225 35,433 1,557
7 1989 4 46 17,447 37,977 55,454 67,327 12 S,S61 2,321
8 1990 80 27,576 46,264 73,840 32,284 160 744 1,281
3 1991 88 30,333 50,890 81.223 30,490 176,818
10 1992 64 22,061 37,011 59,072 65,811 128,395
M 1993 26 8,%2 15,036 23,098 26,736 35,242
12 1994 4 i,379 2,313 3,592 4,113 3,037
NOTES: 1. From Table3l.

1. Combines oil and gas development wells and other wells drilled, from Table 51.

3. Tonnage requirements per well (see Appendix 8}

ZXPLORATION DEVELOPMENT
Drill Pipe 405.2 §T 344.7 ST
ory 3ulk 1,109. 0 ST 578.0 ST
Fuel 2,971.0 §T 1 ,028.0 ST
drill Water 3,080.0 ST 2,009.0 ST

4. Oriil water will be obtained

locally.

Zxploration gravel islands are constructad the year prior =0 use.

Production gravel

islands rezquire two years %0 construct. Gravel i$s

estimated to weigh 2.12 ST per cupic meter (1.62 ST per cupic yard).
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TABLE 54

BERING-NORTON MEDIUM FIND SCENARIO
TRANSPORTION DEMAND OF OCS CONSUMABLES

Annual

0CS Related 0CS Consumable {2)
Year After Non-Local Population Demand

Lease Sale VYear (1) (In Tons)

1 1983 332 398
2 1984 994 1,133
3 1985 1,037 1,244
4 1986 1,087 1,304
5 1987 1,475 1,770
6 1988 2,334 2,801
7 1989 1,217 1,460
8 1990 1,729 3,275
9 1991 1,735 2,082
10 1992 1,616 1,939
11 1993 1,354 1,625
12 1994 1,292 1,550
13 1995 1,322 1,586
14 1996 1,322 1,586
15 1997 1,367 1,640
16 1998 1,367 1,640
17 1999 1,367 1,640
18 2000 1,367 1,.640

Notes © (1) Equals offshore-onsite non-local employment 2lus
onshore-onsite non-local employment.

(2) Assumes consumption level of 300 pounds ver
person per month over 8 months.

Source: PMM&CO.
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TABLE 55

BERING-NORTON MEDIUM FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION DEMANDS”

Year After Oil Production Gas Production
Lease Sale Year MMBBL (1) MMTons (2) 3CM (3) BCF (4

1 1983

2 1984

3 1985

4 1986

5 1987

6 1988

7 1989 7.008 0.905 0.744 26.280
8 1990 31.536 4.074 1.786 63.072
9 1991 77.088 9.960 2.977  105.120
10 1992  122.640 15.845 3.572  126.144
11 1993  147.168 19.014 4.168  147.168
12 1994  159.125 20.559 4.763  168.192
13 1995  157.450 20.342 4.763  168.192
14 1996  140.937 18.209 4 .763 168.192
15 1997  117.554 15.188 4.753  168.192
16 1998 95.932 12.394 4.763  168.192
17 1999 77.620 10.028 4.763  168.192
18 2000 64.593 8.345 4.763  168.192

Notes: (1) Mi11i0n paprats of 0il, from Dames & Moore, 1980.

(2) Million tons of oil = MMBBL < 7.74 bbl./ton.

(3) Billion cubic meters = BCF x 0.02832 cubic metars
per cubic foot.

(4) Billion cubic feet of gas from Dames & Moore, 1980.
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islands will be converted to production platforms following the discovery
of oil. Initially, each gravel island will require approximately 150,000
cubic yards of gravel during construction. The two production islands
require 1,800,000 cubic yards of material. Gravel fill is expected fo be
obtained by suction dredges mining offshore gravel resources. The gravel
island construction barge spread for the exploration islands will be the

same as for the exploration only scenario. The construction barge spread

for the production islands could potentially include several suction dredges,

several large bottom dump work barges, a supply barge, and several accomoda-

tion barges, all operating offshore.

Pipeline construction may commence in 1987 or 1988, depending on whether
or not the oil industry establishes a pipe coating yard in the Tease sale
area. As shown in Table 53, if the yard is established in the area, pipe
and coating materials must be transported in 1987, so that the coatad nipe

can be delivered offshore in 1988. If the ¢il industry chooses not to

establish the coating yard in the area, which appears more 7ikely, the

coated pive is expected to be shipped directly from a Lower 48 pipe coating

yard to the lay barge. Uncoated pipe is expected to be shipped to the

service base.

The demand for OCS consumables, which includes food, shelter, and other
temporary serv' ces for non-local personnel employed by the oil companies,

is estimated at approximately 300 pounds per person per month. Using

anticipated non-local 0CS employment as a base, annual 0CS relatad

consumable tonnage is projected as in Table 54. This level of demand rep-
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resents eight months of operations. It is anticipated that these consumable
i terns w 11 be transported with the drilling mud and other materials as part
of the inehaul services contracted to the oil industry. During the
exploration phase (up to 1987) these consumable materials as well as the

drilling materials will be stored at the service base.

When resource production begins in 1889, oil production is expected to
gradually rise to a peak of about 159 MMBBL per year in 1994, and decline
thereafter, while gas production gradually rises to a level of about 4.8 bcm
per year, also in 1994, and remains steady at that level for the remaining
years of the study period. The annual changes expected in resource produc-
tion are identified in Taple 55. Tankers employed for crude oil transpor-
tation are expected to range in size from 70,000 OWT to 120,000 OWT, while

LNG tankers are expected to be 130,000 cubic meters.

When these various transportation demands are viewed collectively, the annual
marine vessel requirements are anticipated to be as shown in Table 56.
Included in the table are both population related and OCS related

demands. The peak year for transportation activity is anticipated in 1989.
A total of 37 dry cargo and tanker barge arrivals for both population and
0CS related activities are anticipated, [p conjunction with OCS activities
that year, monthly supply boat-trips are expected to peak at 264 trips and
barge movements associated with gravel island construction peaks at 778
trips. Allof these movements coincide with the startup of production and

the beginning 0f resource tanker operations.
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The demand for 1inehaul 1ighters reaches a peak in 1385, when the local
Tighteraging service is still providing fuel and drill water to exploration
rigs. Including coastal delivery trips during 1985, the total number of
expected 1ighterage trips is 719, which is more than a fourfold increase
over the base case during the same year. In order to meet the demand for
additional lighter trips, the local Tighteraging service is expected to
increase the number of lighters located in Nome, particularly those

supporting the fuel and drill water operations.

With respect to the supply boat trips, it should be noted in Table 56 that
the numbers shown are not annual trips, but monthly trips. When extrapolated
over eight months, these trips amount to a considerable level of supply boat
activity, Included in these supply boat figures are the icebreaker support
vessels which provide assistance to tankers operating between Norton Sound
and the Lower 48. The icebreakers are 2xpected to be specially constructed
“or arctic conditions and would likely operate in the area only during the

winter months. The size of these vessels precludes their access to Nome

Harbor,

Because of the extended annual operational period {8 months), it is antici-
pated that at the beginning of each construction season, the oil industry
would prepare a flotilla of barges similar to the sea lift operations in
the Beautort Sea. The purpose of this early sea 1ift is to bring as much
materials and equipment as possible to the Morton Sound area, 35 soon as
possible each year. £t would be anticipated that this flotilla would be

supported by icebreaking equipment. Alternatively, the industry might shi?
the supplies at the 2nd of the prior year open watzsr season and store the

materials in the area over the winter.
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6.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS

Under the medium find scenario, the level of marine transportation
activity in Norton Sound is expected to increase significantly over that
forecast for the base case. The magnitude of the increase is such that
aven if Nome's harbor had no navigational restrictions, the existing

harbor facilities (berths, cargo handling equipment, storage space, etc.)
could not handle anticipated demands. But the harbor does have navigation
restrictions and so to improve the efficiency of the OCS operations, it is
anticipated that the oil industry will operate temporarily from offshore
facilities. Later, after the decision to develop the various fields is

made, more permanent onshore facilities will be constructed.

Possible impacts may arise in Nome Harbor during the exploration stage
orior to development of a permanent service base. The large volume of
fuel and water needed on the rigs, if supplied through Nome, exceeds the
existing equipment” s capacity when all demands are taken into account. As
a result, the lighteraging company will need to provide additional

lighters to serve 0CS needs. One fuel and one water barge, each specially
Huilt to service rigs, will be used and evaluated in support of a COST
well being drilled during the summer of 1980. At least one and most
likely two more of each type barge will probably de required to meet
anticipated OCS demands. Based on the potential utilization of these
barges, construction of the additional barges would not seem to be a

problem for the lightsraging company.

Assuming that additional Tighters will be brought in to service 0CS fuel

and water needs, existing lighters will be callied upon tc service the
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expanded population related demand, which includes an increased number of
Tinehaul vessels and increasing need for coastal village deliveries.
Demands for these services reach a level in 2000 that is 24 percent above
that of the base case. B8ased on available equipment, throughput tonnage
demands in 2000 are expected to use approximately 81 percent of available
equipment capacity, as compared to 65 percent in the same year in the base
case. The addition of other new barges may potentially reduce this impact,

it employed to help lighter the bulk petroleum 1inehaul tanker barges.

The addition of six new barges to the harbor may have a serious effact on
crowding, particularly in the entrance channel. This could be handled by
improved scheduling, and may be reduced by the increased utilization of
the new equipment. Sufficient capacity exists to store the vessels in
the inner harbor turning basin along the southwest side of the channel.
Overwintering also does not appear to create a problem, since the barges

are hauled on the beach.

Wdith respect to the need for supply boat berths, oil and LNG tanker berths,

and barge berths, the 0il industry is expected to provide an optimum number
of berths at the various onshore facilities (supply base, marine terminal,

and LNG plant).

The variety of other activities associated with the (OCS sale would not
affect the Nome harbor. The draft of the supply boats is %00 gre=at to be
able to navigate the harbor channel so that during exploration, all supply

boat trips would be between the offshore-anchored barges and the rigs and
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when the supply base became operational, the trips would be between the
supply base and the rigs. Similar comments can be made about the gravel
barge and pipeline construction activities. For example, 7n 1989 the high
number of gravel barge trips (770 trips) is between the dredges and the

different island locations.

Because of the offshore anchored barges, artificial islands, rigs, plat-
forms, and vessel traffic, the number 0f vessel accidents is likely t0
increase. The extent of change is impossible t¢ measure at this time.
However, the level of change may bring about establishment of formal

traffic lanes.

6.3.4 MARINE TRANSPORTATION ISSUES

Marine transportation issues in the medium find case are similar to those
discussed in the exploration only case and in the base case, The 0OCS
activities anticipated in this scenario assumed no new dock facilities.

[t is unlikely that a new dock facility would add considerably to the ability
of the oil industry to service its operation. Industry’s penchant “or
dedicated facilities and priority use on those facilities would appear to

not warrant their use of a city-owned dock faci ity. Certainly, if a dock
facility was available and was capable of handl ng dry bulk as well as liquid
bulk cargo, it could very much reduce the total number of fuel and watar
supply trips proposed for the lighters as well as the number of those lighter
trips serving to offload 1inehaul carriers and to make coastal village

deliveries.
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It would appear that both the private and contract carriers of bulk have
sufficient capacity or can develop sufficient capacity to support the il

industry operations, particularly because the service is 3 contractual one.

IT the available dry cargo and bu” ¥ petroleum storage capacity is not
improved, it is unlikely that the flow of additional supplies, especially
fuel, will have a major impact. [Initially, improved scheduling of line-
haul tankers could offset rapid fuel drawdowns by OCS activities. Another
way that might offset the problems of temporary high capacity storage is

to anchor a large compartmentized storage barge offshore and use that to
ampty the 1inehaul tankers and to reafuel the work barges. Another approach
may be to utilize the special lighters to make deliveries directly from the
1inehaul tankers to the rigs without ever entering the harbor, although
this action could cause delays for the 1linehaul tankers. Consequently, it
would appear that the potential short-run storage impacts could be reduced

without significant major investment in onshore facilities.

6.4 Air Mode

6.4.1 DESCRIPTION OF AVIATION ACTIVITES

Based on the assumed distribution of (0CS employees, aviation impacts of
OCS activities are most likely to occur on the Nome-Anchorage ind Anchorage-
Seattle air routss or in the Nome or Anchorage terminals. An increasing

demand for regional air taxi servicas is also expected, ones field develoo-
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ment begins and more regional workers are employed. It is anticipated
that oil industry aviation support activities will be centered in Nome.
A few airports are scattered throughout the Norton Sound area but all,
with the possible exception of Nome, would require extensive work to
become suitable for continual use by large, heavily-laden aircraft. The
oil industry is expected to contract for helicopter service to move
employees back and forth between the HNome airport and offshore locations.

|t is assumed this service also operates from Nome airport.

6.4.2 FORECAST OF AVIATION DEMANDS AND REQUI REMENTS

Aviation passenger demands anticipated in the medium find scenario are
detailed in Table 57. The peak periods for 0CS employee movements is
expected to be 1988 and 1990, when major pipeline linkages are under con-
struction. During an average week of the peak month of 1990, approximately
1,143 employees require movement between offshore locations and the Nome
airport. That year, approximately 64 trips per week are expected on
intraregional aviation services. Along the Nome-Anchorage link, population
related travel demand is expected to increase in accordance with the growth
factors, which in 1990 is expected to be approximately 679 trips. OCS relatad
trips over the same link during 1990 amount to 910 trips, which is 57 percent
of the total traffic volume of 1,589 passengers. Of the 910 0CS employees,
approximately 686 or about 75 percent of them will continue through Anchorage
to Seattle. Compared to the base cas2 in 1990, the Nome-Anchorage 1ink in
the medium find scenario carries more than three times (3.14) the passenger

load while the Anchorage-Seattle link increases only 6 percent. Once the
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IABLE b/

BERING -NORION ML DIUM FEND SCEMARIO
LOCAL PUPUL ATEON AND OCS EMPLOYMINT
PEAK MONTH WEEKL Y AV 1ATION PASSENGER DEMANDS

Ot fshore - _, Nome-Anchorage _ ooy Puchorage-Seattle

Year At ter Nome OCS Reglonal Poputation S Population Prior 0CS  Hedlim Find

lease Sale Year lelated {1 points (1) Related (2) Related (1) Total Related (3 sales . Scenario (1) lolal

1 1983 168 2 165 125 590 14,669 1,402 101 16,172

2 1904 411 5 506 354 860 14,542 1,315 287 16,144

k| 1985 528 5 524 391 915 14,287 519 317 15,123

4 1986 436 10 520 360 090 14,287 659 289 15,234

5 1987 374 28 524 378 902 14,669 ,174 293 16.136

6 1 948 1. tos 42 561 y6/ 428 14,925 L34 /133 16,972

7 1 989 572 27 556 455 ,001 15,307 467 357 17,131

8 1990 1,143 64 679 910 ,589 15,817 ,259 686 17,762

9 1991 900 46 720 653 ,373 16.200 049 455 17,704

10 1992 815 55 716 606 ,322 16,503 735 325 17.643

1n 1993 644 49 689 473 .162 17, u93 632 180 17,905

12 1994 605 56 679 44 ,003 17,416 51 - 17521

13 1995 625 57 684 415 ,099 11,058 2a = 17,886

1 1996 645 59 698 425 123 10,241 12 -- 10,253

15 1997 655 59 707 430 .137 18,751 5 -- 10,756

16 1 998 655 59 716 410 1,146 19, 389 5 - 19,394

17 19739 655 59 720 430 1,150 19,099 3 o 19,902

18 2000 658 59 730 430 1.160 20,410 2 - 20,412
totes : (1) Uer lved from Dames & Moore Scenar o 1 wployment data.

2) Peak weekaverage of 456  x Nome-Wade lHamplon Reglon yrowth factors.
(3) fPeak week average of 12,/56 x Anchorage growth factors.

Sources : Pames & Moore, I 980.
PMMECO



oil field is in full production, anticipated passenger demand for the
Anchorage-Seattle linkage drops off sharply, since most personnel involved

during this stage of development would 1ikely be Alaska residents.

When these various demands are translated into aircraft flight requirements,
the forecast is as illustrated in Table 58. Contract helicopters serving
the linkage between offshore rigs and Nome peaks at 83 trips in 1988, and
again in 1990. At about this same time, the demand for regional air taxis
increases sharply. In 1986, regional, air taxi demands are estimated to be
only three flights per week, but by 1990 the demand for f1ights is expected
to peak at 16 flights per week. In a span of no more than four years the
demand for intraregional travel increases in excess of five-fold. Scheduled
air carrier flight requirements for the Nome-Anchorage linkage also peak in
1990 with a demand of 18 flights per week. Tnis is a three-fold increase
over those demands forecast for the base case. Over the Anchorage-Seattle

link, the increase is only about five percent.

5.4.3 IDENTIFICATION OF AVIATION IMPACTS

The increase in passenger movements through terminals and increased levels
of aircraft operations, including helicopters, are sources of potential
impact, particularly during the field development period. Passenger
movements through the Nome airport peak in 1990 at 3,178 passengers per
week, almost a three-fold increase over the base case. Such increases in
passenger demands will provide additional justification for constructing

new terminal facilities. Passenaer demands ars such that facilities
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TABLE 58

BERING-NORTON MEDIUM FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Air Taxi
Contract Nome- Alr Carrier
Helicopters Regional Nome- Anchorage-

Year After Offshore- Points Anchorage Seattle
Lease Sale Year Nome 1 (2) (3) (4)
1 1983 12 1 7 159
2 1984 34 2 10 158
3 1985 38 2 10 148
4 1986 31 3 10 149
5 1987 27 7 10 158
8 1988 83 11 16 166
7 1989 41 7 11 168
8 1990 82 16 18 174
9 1991 64 12 16 174
10 1992 58 14 15 173
11 1993 56 13 13 176
12 1994 43 14 12 172
13 1995 45 15 12 176
14 1996 46 15 13 179
15 1997 47 15 13 184
16 1998 47 15 13 191
17 1999 47 15 13 196
18 2000 47 15 13 201
Notas - (1) Derived by dividing 0ffshore-Nome OCS Related

Passengers by 14 seats.

(2) Derived by dividing Nome-Regional Points Passengers
by 4 seats.

(3) Derived by dividing Nome-Anchorage passengers DYy
(110 seats x load factor of 30% = ) 88 seats.

(4) Derived by dividing Anchorage-Seattle Passengers by
(128 seats x load factor of 80% = ) 102 seats.

Source: PMM&Co.
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could be designed for the late 1980°s and not be underutilized throughout
the remainder of the study period. The willingness or ability of public
agencies to provide new terminal facillities in conjunction with the air-
lines would alleviate forecast overcrowding. The incremental increase in
passenger movements at the Anchorage terminal are not expected to create

overcrowding there.

Carriers serving the Nome-Anchorage link. and the Anchorage-Seattle link

are expected to respond to the increased demands with increased service,
initially by increasing load factors and frequency of operations to

maximize utilization. Additional carriers will try to seize the opportunity
to enter these markets. As compared to the exploration only case, knowledge
of the size of the find should allow both regulatory agencies and carriers
to make permanent longer-term decisions rather than seeking temporary short-
term arrangements. This knowledge may be particularly significant to deci-

sion making regarding improvements to freight handling facilities.

The critical impacts are most likely to be felt on the intrarsgion air taxi
routes, where the situation is already a problem. As in the other routes,
increased competition will bring in new operators and may lead to potential
restructuring of this part of the aviation industry. Until something hapocens,
however, potential economic impacts, reduced travel Opportunities, and con-
tinued slow delivery of freight are a 1ikely result of medium find scenario

aviation demands.

The increased level of aircraft operations should not affact 2ither the
Nome or Anchorage airports. The adequacy of runway capacity and 52aring

capacity is expected to exist throughout the study period. Improvements in
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navigational and control facilities, aprons, and taxiways, that were iden-
tified for the base case, should provide for improved efficiency in opera-

- e -
tions 4L these two airports.

6.4.4 AVIATION ISSUES

The major aviation issue in western Alaska is the quality of aviation ser-
vices provided Small DUSN communities. For virtually all of these communi-
ties, tN@ aviation SYSTLeM plays a major role in their economic system. In
its present condition, the system is considered a barrier to social and
economic ties between these communities and the rest of the state and nation.
While present conditions, which are termed worse than 20 years age, are not
the fault of any one section responsible for service delivery, none-the-less
the onus for improvement of the service falls on all groups equally: The
air carriers and air taxi operators, the federal and state governments.

The situation is complicated on both sides of the issue.

On one side, the intrastate carriers are accused of shifting their resources
toward the high-profit interurban routes allowing the bush service to
deteriorate. If this is true, OCS development Mmay exacerbate the situation
due to the high number of OCS passengers traveling the interurban routes.

dn the other side, the governmental agencies are accused of failure to set
appropriate priorities and tO coordinate air system development efforts.

If this is true, 0CS development is 1 ikely t0 redirect short-tarm priorities

at the expense of longer term development Ddlans.

In the short-term it is unclear <whether 2r2sant conditions will improve; in

the long-term it is mandatory that they do.
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7.0 IMPACTS OF THE LOW FIND SCENARIO

7.1 Introduction

In this chapter, the induced economic and population changes of the low find
scenario are added to the base case forecasts presented in Chapter 4 and the
combined effects on marine and air transportation are evaluated. The low
find scenario assumes small commercial discoveries of oil and nonassociated
gas. The total reserves discovered and developed are 380 MMBBL of oil and

1,200 BCF of nonassociated gas.

7.2 Significant Factors Affecting Growth

The principal difference in economic activity between the low find scenario
and the base case i35 the discovery and development of the above referenced
oil and gas resources. All other characteristics of the base case pertain-
ing to the economy are applicable. This low find scenario is characterized
by the assumption that the reserves identified above, especially the gas,
ars barely economic to develop. As illustrated in Figures 18-1 and 18-2, the
oil reserves are thought to comprise two fields located between 34 and 38
kilometers (21 and 36 miles) southwest of Nome, while the nonassociated gas
reserves occur in a single field located about 34 kilometers {21 miles)
south of Nome. Two pipelines transport oil and 3as production dirzctly to
a crude oil terminal and LNG plant, respectively, located it Cape Mome.
Minimal onshore pipeline construction is involved in the development of

these fields.
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The schedule of OCS activities assumes that exploration commences the
first year after the lease sale (1983), peaks in year 4 with 12 wells
drilled, and terminates in year 6 with a total of 36 wells drilled. NO
discoveries are made until the second year of exploration when two small
oil fields southwest of Nome are discovered. The only commercial gas
discovery is made in year 3 (1985), after which no further commercial
hydrocarbon finds are made. The exploration program involves jack-up rigs
and drillships in the outer sound and limited use of summer-constructed
gravel islands i n shallow water, 157 meters (50 feet) or less, where
suitable barrow materials ara either adjacent to the well site or within
economic haul distance. Economics dictate extension of the drilling

season from the 4 to 6 month open water season to a maximum of 8 months;

this is accomplished by the use of icebreaker support.

The decision to develop the two small oil fields is made concurrently in
year 4. Single ice-reinforced steel platforms for each field are
installed 24 months later. Development drilling commences in year 7 and
crude production is brought on line in year 8 (1990). Field construction
to develop the gas field starts with the installation of a single steel

platform in year 7 (1989) and gas production commences the following year.

0il and gas production from Norton Sound both start in year 8{1990).
Oil production peaks at 153,000 b/d in year 11 (1993) and c2as&s in year
27 (2009). Gas production peaks at 230.4 MMCF/D in years 11 through 19

( 1993 through 2001)7 and ceases in year 32 (2014).
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In response to this level of development, population changes” in the Nome-
Wade Hampton region and in Nome are estimated to be as shown in Table 59.
At the regional level, 0CS induced population peaks in 1990 at 2,265
persons then declines to 1,341 persons in 2000. As a result of OCS
induced population growth to 1990, the regional population increases 17
percent over the base case, but represents a 13 percent decline from the
medium find scenario. The rise and fall in population is due to the fact
that expected employment associated with the low find scenario peaks in

1990 at less than 42 percent of the level of the medium find scenario.

In Nome, primary employment rises to a deak of 1,376 in 1990, and moderates
to 346 in 2000. Onshore primary employment rises to 387 in 1989 during
development (about 28 percent of the total employment) and stabilizes at
about 26 percent of the total work force during the late development and
production phases. The balance of the employees (approximately 72 percent)
work on offshore facil ities. The effects on OCS induced and total population

are illustrated in Table 59. The induced population increases to 345

persons in 1990 and declines to a stable level of 553 persons in 2000. The
peak increase represents a change of 22 percent over the basa case and 55

percent of the medium find forecast for the same year,

Low find scenario population changes in the City of Anchorage ars also
identified in Table 59. The induced population due to Sale 57 increases

from 30 in 1983 to 2,624 in 2000. The 2000 population represents a 58 per-
cent increase over 1977 population and is approximately 37 oercent of the

medium find scenario. «When compared to 5ase case population, the difference

in the year 2000 is less than 1 percent.
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201.256

of Anchovage

taduced

totat

183,666

41 . 140
209, 904
206, 195
206,004
209.5043

214,116
219.091
225.360
230,954
236.413

242,056
24),588
253,240
259.610
266,743

234 . 36U
201,050
289,800

Srouth

Year
Ater
Lease

sale (1)

BPoowe Bamwme

Cadendar
CYear

191

1943
1904
1905
1906
1947

1988



7.3 Mater Mode

7.3.1 DESCRIPTION OF MARINE ACTIVITIES

Ouring the exploration pericd following the lease sale, it is anticipated
that the oil industry will utilize the existing lighteraging service in a
manner similar to that described in the exploration only scenario (Chapter
5). That type of operation will also be maintained during the development
phase, since the number of wells requiring servicing is such that the
1ighteraging service appears to have adequate capacity to provide this
service. The oil industry is also anticipated to maintain an offshore
supply operation working from barges anchored in the sale area. When the
support base is completed in 1987, certain of the offshore supply operations,
particularly the dry freight drilling materials, will shift to the service
base. When oil and gas production starts in 1990, both oil and LNG tankers
are expected to begin round trip movements between the marine terminal and

west coast ports.

The marine transportation industry 1is expected £ maintain i1ts present
character of services: Uuse of 1 inehaul barges to del iver oroducts to Nome,
use of lighters to offload 1inehaul vessels, and use of lighters to deliver

dry cargo and liquid bulk petroleum products to coastal villages.
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7.3.2 FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

It is assumed that Tocal population demands will follow patterns established
in the base case, generating throughput tonnage at an annual rate of three
tons per capita. Based on the forecast population data illustrated in

Table 59, the projected population based marine transportation demands are
as shown in Table 60. At the peak of OCS activities in 1991, throughput
tonnage demands approach 46,500 ST, which is approximately 17 percent
greater than that anticipated in the base case and represents approximately
83 percent of the ievel of throughput tonnage anticipated in the medium

find scenario. When compared to the base case, the existing incremental
growth has the effect of advancing population related transportation

demands nine years sooner in time.

0CS activities requiring transportation services are identified in Tables
61 through 65. It is anticipated that 37 wells will be drilled during the
exploration and delineation stage of development and that an additional

112 “wells for oil and gas development and other purposes will be drilled
during the development stage between 1989 (year seven after the lease sale)
and 1992 (year ten after the lease sale). The annual number of tons of
materials required to drill these wells is identified in Table 62. The
drill pipe and dry bulk materials are expected to be shipped to the lease
sale area on contract 1inehaul vessels. As mentioned earlier, the oil
industry will initially store these materials offshore, but wi' 1 shift to
the service base in 1987. Also mentioned earlier, fuel and dr 1? water

are all expected to be obtained locally ind transported to the rigs under
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JTABLE 6)
IRANSPURIATION REL Al Et) ACTRVITLES

BERING-NORTON LOM ¥ END SCE NARIO

Yt AR EXPLORATION .
AFTER AND _PLATIORMS INS [ALLED DEVELOPMENL  WELLS DRILLED PIPEL 1NE CONSTRUCTED oIL GAS ONSIORE
LEASE CALENDE 1{ DELINEATION " EXPLONAT 1k -t RIGS =~ EXPLOWATION  ""OIC GAS ONSHORE™ " OF FSIORE PRODUCT 10N PRODUCT 10N FACILITY
SALE_ YEAR __ _ RIGS. . SItE)  GRAVEE ION_ F&(QM\_EM'GN 14 N JULY BEL lNEaI}LM DEVELOPMENL  DEVELOPMENT OTHER MILES _MILES © MELLS MELLS CONS TRUCT 10N
1 943 2 N T -
2 '1964 4 1 NOTE | 6
3 1985 5 1 NOIE 2 9
4 1986 6 1 NOIE 2 11
5 19637 3 1 NOTE 2 ST . : NOTE 3
6 14484 1 2 2
7 1 969 1 0 4 20 4 4 53 NOTE 4
8 1990 4 5 27 6 5 47 6
9 1991 5 5 26 8 6 73 14
10 1992 5 0 7 2 1 [111] 16
1} 1993 80 16
12 1994 80 16
i3 | 935 80 16
14 1996 80 16
15 1997 80 16
16 1998 8b 16
17 1999 80 16
18 2000 80 16
NOTES: 1. Explorat ion G avel islandin 7.5 meters {25 1) of water. fRequires5.,522 cu. meters (70,000 cu.yds)
uf yravel based on an island surface diameter ot 60 melers (198 ft).
2. Exploration Gravel lstand tu 15 meters (50 f) of water. Requires 110,102 (§44,000 cu.yds)
of gravel based on an islond surface diameter of 60 meters (198 ft).
J. Begin and complete cons ruc t ton of Suppert Base, begin construct ion of Ot Terminaland LnG Plant.
4. tii Viernina b and L HG Plant compl eted.
SOURCE  Madified from Dames & Moorve, 1980.
e e () o [ ) o o o a



TABLE 62
GRAVEL AND DRILLING MATERIALS ?. EQUIREMENTS

3ERING-NORTON Low rinp SCZNARIOD

IXPLORATION  DEVELOPMENT ANNUAL TONNAGE3
YEAR AFTER  CALENDAR ANO JELIMEATION WELLS ORILL JRY TOTAL DRY ORILL GRAVEL
LIASE SALZ YEAR WELLS oriLepl o9r  uegpd  eipe autx  FREIGHT  fyg waTER4  [in i ,000 TONS)'
1 1983 4 1,621 4,438 8,057 7,884 12,320
2 1984 5 2,431 8,354 3,085 11,826 18,480 243
3 1985 3 3,647 9,981 13,828 17,739 27,720 396
1 1986 i 4,457 12,199 16,556 21,881 33,880 396
3 1987 5 2,028 5,545 7,571 9,355 15,300 396
8 1988 __“2 __________________________ z;i(; _____ 2 _,_2_1_8_____;,_,;)_2;3_ 3,942 5,160
7 1989 24 3,273 13,872 22.145 24,872 48,216
8 1990 38 1,309 21,964 35 063 39,064 76,342
9 1991 40 13,788 23,120 35,908 41,120 80,360
10 1992 10 3,447 5,780 9,227 10,290 20,090
7 2 993
12 1994
NOTES: rom Table &1,
. Combines 011 and Gas develapment weils and other wells drilled from Table 51.
3. Tonnage requirements per well {sae Appendix 3):
ZXPLORATION JEYELOPMENT
Orill Pioce 405.2 ST 344.7 ST
dry Sulk 1 ,109.0 ST 378.0 ST
Fuel 1,971.2 $T 1 ,028.0 ST
Drill Water 3,080.0 3T 2,009.0 57
4. Qrill water will be obtained locally.
5, Explorationgravelisianasarsconsiructed tne year orior 28 use. Production

gravel islands require two years to construct. Gravel is sstimatad to weigh
2.12 57 ner cubic meter (1.52 ST oer cupic yard).

211



TABLE 63

BERING-NORTON LOW FIND SCENARIO
PIPELINE CONSTRUCTION TONNAGE DEMANDS

Iffshore
9y ?ipeline e
(1 ometars (M1 es ) Uncoated Pice Tonnaqa‘ Coating Total
0f Pioeline (1) Materials Ory Zargo  Zoated =1ue Tonnaags
‘ear Afier Of 7 snore Jnsnore Jrsnore Jnsnors Tannaqe Tannage 133
Lgase Sale ‘Vear 2" S L2 24" 13" Tatal {3) [4) ‘3) T o Tatal
L 1983
2 1984
3 1 988
4 1986
s 1987 Qe
3 i 988 1,161 3,234 340 4,735 5,941 12,378
7 1989 24 (15) a2 (38) 5 (4} 3,204 3,432 12,336
3 1.990
3 1991
10 1992
il 1993
2 1994 9
Yotes: {1) From 03M, 1980.
‘2) 3ased on: Tons/Xilcmetar (Tons/Mila)
2" 3.1 7.4}
14 32.9 (35.1)
L6° 50.5 { 97.4)
8" 75.3 (122.2) ]
20" 36.3 {139.2)
24" 104, {167.4)
{3) If oioe iscoatad in the siudy irsa, 21 oe ind ¢3ati ng nateria IS must Je transoor<ad one sear
Jefore needed.
(4) 3ased on: ‘ens/H 1 ometer {Tons/Mile )
forrosion Sang iran Jre ]
“ratection _Zament Aggrega e Aggreqgata Jire Magh atal
12" 30.2 { 48.3) 7.5 ( 12.2) 22,7 { 36.5) - .- 7.5 ¢ 1.3) 5. o1B.u @
14" 35.3 [ 38.3) 3.2 { 14.3) 27.51{ 44.4) .- - 1.3 (L5 73 ;117.5}
16" 40.3 [ 54.9)  17.3 ( 27.3) 31.3 ( 33.4) - - L L3y 110.3 1773
13" 45,3 ( 72.3) 22.0 { 35.4) 35.3 (106.1) .- - L4 2.2 1345 (215.8)
0% 82.5 (100.5) 22.2 ( 15.3) 38.7 {107.3) .- - L3 2.3) 133.0 245.2)
24" 74.5 {120.3} 0.3 { 54.3) - - 283.0 7455.2) 2.2 7 1.3) 399.3 [343.4)
5} 3asad on: Tons/ Xilomatsr (Tons/Miie !
12 132.3 (213.5) 9
e 154.2 (248.2)
18" 224.3 (361.3)
18" 279.1 (449.1)
20" 308.5 (496.7)
28" 4568.3 (753.6)
o
Q
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TABLE 64

BERING-NORTON LOW FIND SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

Annual
OCS Related OCS Consumable (2)
Year After Non-Local Population Demand
Lease Sale  Year (.1) (In Tans)

1 1983 213 256
2 1984 522 626
3 1985 644 773
4 1986 834 1,001
5 1987 559 671
6 1988 810 972
7 1989 1,162 1,394
3 1990 666 799
9 1991 666 799
10 1992 666 799
11 1993 404 435
12 1994 404 485
13 1995 404 485
14 1996 404 485
15 1997 404 485
16 1998 404 485
17 1999 404 485
18 2000 404 485

Notes: (1) Equals offshores-onsite non-local ampioyment plus
onshore-onsite non-local employment.

(2) Assumes consumption level of 300 oounds oer
person per month over 2 months.

Source: PMM&CO.



TABLE 65

BERING-NORTON LOW FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION DEMANDS

Year After 0il Production Gas production
Lease Sale Year MMBBL (1) MMTons (2] BCM (3) BCF (4)

1 1983

2 1984

3 1985

4 1986

5 1987

6 1988

7 1989

8 1990 14.016 1.811 0.595 21.024
9 1991 28.032 3.622 5.433 42.048
10 1992 42.048 5.433 8.149  63.072
11 1993 56.064 7.243 10.865  84.096
12 1994 54.012 6.978 10.865 34.096
13 1995 43.189 5.580 10.865  84.096
14 1996 33.460 4.323 10.865  84.096
15 1997 26.254 3.392 10.865 84.096
16 1998 20, 527 2.652 10.865  84.096
17 1999 16.232 2.097 10.865  84.096
18 2000 12.498 1.615 10.865  84.096

2

Notes: (1) Million barrels of oil, from Dames & Moore, 1980.
(2) M11 jon tons of oil = MMBBL : 7.74 barrels/ton.

(3) Billion cubic meters = BCF x 0.02832 cubic meters
per cubic foot.

(4) Billion cubic feet of gas Trom Dames & Moore, 1980.
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S1¢

1AL t 66

BORINGHNORION Lod 1 ScEuaRio
MNUAL MARKHE VESSEL REQU IREMENTS

—-Pupulation Belated 0c5 Related

- L dnehay) o, Liochaud Resource

Year I — * Tanker Llnchaul Lighter  Coastal bry f anker  Module  Linehaul Pipeline Tanker
After Cargo Barge oy T el Ivery Carga Darge Barge Lighter Supp iy Gravel lay & Bury ODepartures
lease Arrivals Arvivals fat yo tanker tighter Arrivals Arrivals Arrfvals Tanker Boat Baryge Barges )
Sale  Year (1) d2). Wps {3} Irtps a) edps 5)  _{6) . 420 {2} Mrips (4) Jrlps (8) Welps {9) . {10) _ OW) das

1 [E3] 1] 4 [} 126 16 1 i | 34 24

2 1904 12 4 20 134 W7 2 2 201 18 15

3 1905 12 4 21 1o 18 2 3 301 60 122

4 1906 12 21 141 10 3 3 }6B 12 122

5 1907 12 : 20 136 10 \ ] 1 6? 36 122

6 19680 i2 4 £ 18 ] 1 12 60

? 1909 13 4 % ﬂg 19 (] [} k] 138

8 1990 4 ) 3 2 6 6 102 1 »

9 1991 14 5 2 1@% 21 6 5 112 6l 16

10 1992 14 5 21 2 ] 162 9 23

1l 1993 " 5 24 159 20 ) 12 1”21 N

12 1994 1] 6 24 13} 21 1 12 w1

13 995 14 5 25 164 21 1 12 93

14 1996 4 5 25 166 21 i 12 13 1
15 1997 15 5 25 160 22 I 12 8 3

16 1998 15 5 2% 170 22 | 12 45 k1]

17 1999 15 5 26 m 22 1 12 s 3

10 2000 15 5 26 174 22 i 12 21 31

Hotes: (1) Assumes an average of 600 $I arvives on each Vinchaul dry cargo vessel
{(2) Assumes an average of 7,000 31 {50,050 bbl ) ar rives oneachlinchaul tanker ves se }
(J)  Assumes each | lghter averages 350 S of dvy cargo pec trip.

(4) Assunes each | I%l-ler averages 210 SE{), S00 bkl ) of | lqu Id bulk per Wrip.  OCS fuel ques Pnbound 40 storage and outbound to rig
0CS water 15 outbound only. A1 trips are shown.

(5) Asswumes each  coastatdeldvery tedp ts wade by a | l?hleraveraging 216 S¥ per trip and cavygo ts compused of 40 percent (86 S1) 1 (quid
bulk and 60 percent {130 S1) dry ulk or neobulk. Opt imizat 10171 of the nmber of Lrips Is not ¢ ansidered.

(6) Consumable dry cargo and drb 1| dng molter fals dry fretghtare tncluded.  Jhese cuwiwdll les are expected to arr bve on 6,000 S1 capacl ty
contract vesse 15 wh fch are anchore d of fshore.

{7) HModule barges tnclude an est luate of barges requited for construct lon equipnent and waterials used n support base, mar bue Lterminal,
and LHG plant construct lon

(8)  tncdudes supply/anc hur boats used dn post t bontng and suppl ying platforms and pipel bne construct fow barges. See Appendix 0 for
discussfon of asswapt lons.

(9) Dase d on 2,000 cublc yards (3,240 S1) capac ity bot tom dunp barye.
( 1) One tay ov bury barge cach year plus 6,000 1 capac | ty plpe supply ba rges.

(L1} 70,000 Lo 120,000 M) o) tankers are employed (or crude all Lranspovtatlon while Uee 130,000 cublc meter LG tankers are employed
for MG transportation.



contract to the local Tighterage company. Specially constructed barges

brought in for this purpose will be utilized.

Four exploration ¢ravel islands are anticipated to be constructed, one
each year over the period 1984 to 1987. Each island is assumed to
require approximately 150,000 cubic yards of gravel during its construc-
tion. The gravel island construction activity will be performed using a
clamshell dredge to mine offshore gravel resources. A 2,000 cubic yard
bottom dump barge, accompanied by a supp y barge and personnel accomoda-
tion barge, are expected to be involved n the island construction opera-
tion. Construction time for each island is estimated to be 40 to 50

summer days.

Approximately 57 miles of pipeline, most of it offshore, ars expected %o
be constructed under the low find scenario. The various pipe sizes,
tonnage demands and schedule are illustrated in Table 63. Depending on
actions by the oil industry in locating a pipe coating yard in the lease
sale area, linehaul transportation demands in 1988 and 1989 could be
quite different. IT the yard is established, the uncoated pipe and
coating materials must be transported in 1988, the year before the
finished pipe is needed offshore, In 1989, the coated pipe must be
delivered to the lay barge. If the yard is not established, the coated
pipe must be shipped from a Lower 48 coating yard and held offshore for
use by the lay barge. It is assumed that the oil industry will do the
latter. Onshore pipeline, which is not coated, is expected %0 de shipped

directly to the service base.
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(S consumable supplies, which include canned food, paper, and other supplies,

are estimated to be consumed at a rate of approximately 300 pounds per person

per month. Eased on the estimated number of non-local personnel as identified

in Table 64, annual 0CS consumable tonnage demand peaks in 1986 during

exploration and construction activities and again in 1989 when pipeline and
terminal construction is at its highest level. This estimate of demand represents
approximately 8 months of summer operations. It is anticipated that these
consumable items will be transported with drilling mud and other materials.

A portion of the consumable demand associated with perishable goods are

expected to be air freighted.

Once resource production begins in 1990, oil production is expected to
gradually rise to a peak of about 56 MMBBL in 1993, while gas production
gradually rises to a level of about 11 8CM per year and remains steady at
that level for the remaining years of the study period. Changes in
resource production Aare® illustrated in Table 83. Respectively, peak 8vel

oil production in the Jlow Ffind scenario 1is 35 percent of the medium f nd

scenario, while gas production is 44 percent of the medium tind scenario.

When these various transportation demands are viewed collectively, the
annual marine vessel requirements for the low find scenario are ant cpated
to be as shown in Table 66. Included in the table are both populat on
related and QCS related demands. The peak year for transportation
activity is anticipated in 1985. A total of 22 dry cargo and tanker barge
arrivals for both population and 0CS related activities are anticipated.

This is only 59 percent of the arrivals forecast for the medium find



scenario. In conjunction with OCS activities that year, monthly supply boat
activities are expected to require 72 trips and barge movements associated q

with gravel island construction peaks at 122 trips. Respectively, these

projections represent 27 percent and 16 percent of the level of activities in

the medium find scenario. e

The demand for linehaul lighters reaches a peak in 1986 when the Jlocal
1ighteraging service is still providing fuel and drill water to exploration e
rigs. Including coastal delivery trips during 1986, the total number of

expected lighterage trips is 548, which is more than a three-fold increase

over the base case during the same year and constitutes 76 percent 0f the |
medium find scenario. In order to meet the demand for additional lighter

trips, the local lighteraging service is expected to increase the number

of lighters located in Nome, particularly those supporting the fuel and °

drill water operations.

With respect to the supply boat trips, it should be noted in Table 66 that o
the numbers shown are not annual trips, but monthly trips. When extrapolated
over eight months, these trips amount to a moderate level of supply boat

activity. Included in these supply boat figures are the icebreaker support @
vessels which provide assistance to tankers operating between Norton Sound

and the Lower 48. The icebreakers are expected to be specially constructed

for arctic conditions and would Tikely operate in the arsa only during the e
‘winter months. The size of these vessels precludes their access to Nome

Harbor.
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Because of the extended annual operational period (8 months), it is anti-
cipated that at the beginning of each construction season, the oil industry
would prepare a flotilla of barges similar to the sea lift operatioﬁs in
the Beaufort Sea. The purpose of this early sea lift is to bring as much
materials and equipment as possible to the Norton Sound area, as soon as
possible each year. It would be anticipated that this flotilla would be

supported by icebreaking equipment.

7.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS ,

Under the low find scenario, the level of marine transportation activity

in Norton Sound is expected to increase moderately over that forecast for

the base case and to decrease significantly from that forecast for the

medium find scenario. The magnitude of the increase, although not as great

as the med um or high find scenarios, is such that even if Nome's harbor

had no nav gational restrictions, the existing facilities (berths, cargo handling
equipment, etc.) could not handle anticipated demands. To reduce the impacts

and improve the efficiency of the 0CS operations, it is anticipated that the

oil industry will operate temporarily from offshore facilities. Later, after

the decision is made to develop the various Tfields, more permanent onshore

facilities will be constructed.

Possible impacts may arise in Nome Harbor during the exploration stage prior
to development of a permanent service b%ase. The large volume of fuel and
water needed on the rigs, if supplied through Nome, exceeds the existing

equipment’s capacity when all demands are taken into account. As a result,
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the Tighteraging company will need to provide additional lighters to serve
0CS needs. At least one fuel barge and one water barge in addition to the
two special barges used in the 1980 COST well will probably be required %o
meet anticipated OCS demands. Based on the potential utilization of these
barges, construction of the additional barges does not appear to be a problem

for the lighteraging company.

Assuming that additional lighters will be brought in to service OCS fuel
and water needs, existing lighters will be called upon to service the
expanded population related demand, which includes an increased number of
linehaul vessels and increasing need for coastal village deliveries.
Demands for these services reach a level in 2000 that is only 9 percent
above that of the base case. Eased on available equipment, throughput
tonnage demands in 2000 are expected to use approximately 71 percent of
available equipment capacity, as compared to 65 percent in the same year
in the base case and 81 percent in the medium find scenario. The addition

of other new barges may potentially reduce this impact, if also employed to

help lighter the bulk petroleum linehaul tanker barges.

Tine addition of four new barges may have an effect on crowding in the
harbor, particularly in the entrance channel. This could be handled by
improving scheduling, and may be reduced by the increased utilization of the
new equipment. Sufficient capacity exists in the harbor turning basin to
store the vessels. Over’wintering does not appear to create a problem, since

the barges are hauled onto the beach.
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With respect to the need for supply boat berths, oil and LNG tanker ‘berths,
and barge berths, the oil industry is expected to provide an optimum number
of berths at the various onshore facilities (supply base, marine terminal,

and LNG plant).

The variety of other activities associated with the O0CS sale would not
affect the Nome harbor. The draft of the supply boats is too great to be
able to navigate the harbor channel so that during exploration, all supply

boat trips would be between the offshore-anchored barges and the rigs.

When the supply base becomes operational , the trips would be between the
supply base and the rigs. Similar comments can be made about the gravel
barge and pipeline construction activities. For example, over the period
1985-1987, the high number of gravel barge trios (122 trips) is between

the dredges and the different island locations.

Because of the offshore anchored barges, artificial islands, rigs, platforms,

and vessel traffic, the number of vessel accidents is likely to increase.

The extent of impact is impossible to measure at this time. However, the

level of change may bring about establishment of formal traffic lanes.

7.3.4AMARINE TRANSPORTATION ISSUES

Marine transportation issues in the low find case are similar to those
discussed in the exploration only case and in the base case. The 0CS

activities anticipated in this scenario assumed no new dock facilities,
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It is unlikely that a new dock facility would add considerably to the
ability of the oil industry to service its operation. Industry desires for
dedicated facilities would appear to preclude their use of a city-owned
dock facility. Certainly, if a dock facility was available and was

capable of handling dry bulk as well as liquid bulk cargo, it could very
much reduce the total number of fuel and water supply trips proposed for
the lighters as well as the number of those lighter trips to offload

linehaul carriers and to make coastal village deliveries.

It would appear that both the private and contract carriers have sufficient
capacity or can develop sufficient capacity to support the oil industry

operations, particularly because the serv ce is a contractual one.

If the available dry cargo and bulk petro eum storage capacity is not
improved, it is unlikely that the flow of additional supplies, especially
fuel, will have a major impact. Initially, improved scheduling of line-
haul tankers could offset rapid fuel drawdowns by OCS activities. Another
way that might offset the problems of temporary high capacity storage is
to anchora large compartmentized storage barge offshore and use that to
empty the 1 inehaul tankers and to refuel the work barges. Another
approach may be to utilize the special lighters to make deliveries
directly from the 1inehaul tankers to the rigs without 2ver entering the
harbor, although this action could cause delays for the 1inehaul tankers.
Consequently, it would appear that the potential short-term storage
impacts would be reduced without significant major investment in onshore

facilities.



7.4 Air Mode

7.4.1 DESCRIPTION OF AVIATION ACTIVITIES

Based on the assumed distribution of OCS employees, aviation impacts of
OCS activities are most likely to occur on the Nome-Anchorage and Anchorage-
Seattle air routes or in the Nome or Anchorage terminals. A moderate
increase in demand for regional ailr taxi services is also expected, once
field development begins and more regional workers are employed. It is
anticipated that oil industry aviation support activities will be centered
in Nome. Of the various airports scattered throughout the Norton Sound
area, only Nome would not require extensive work to become suitable for
continual use by large, heavily-laden aircraft. The oil industry is
expected to contract for helicopter service to move employees back and
forth between the Nome airport and offshore locations. [t is assumed this

service also operates from Nome airport.

7.4.2 FORECAST OF AVIATION DEMANDS AND REQUIREMENTS

Aviation passenger demands anticipated in the low find scenario are detailed
in Table 67. The peak periods for 0CS employee movements is expected to be
in 1986 during exploration and 1989 during pipeline and marine terminal
construction periods. During an average week of the peak month of 1989,
approximately 465 (CS esmplaoyees require movement between offshore locations
and the Nome airport. That year, approximately six trips per week are

expected on intraregional aviation services.” Along the Nome-Anchorage link,
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TABLE

6?

BERING-NORTON LOW FIHD SCENARIO
LOCAL POPLILA710N AND OCS EMPLOYMENT
PEAK MONTH WEEKLY AVIATION PASSENGER DEMANDS

Of fshore- Nmle- - _Nome - Anchorage . o _Bochoraue-Seattle

Year After Nome OCS Regional Population S ~~ “Population” Prlor‘ﬁcs fow Find

Lease Sale. Year  Related (1) Points (1) Related (2) Related () TotRelated (3) Sales Scenario (1) Total
1 1983 109 1 461 81 542 14,669 1,402 66 16,137
2 1984 260 1 492 180 680 14,542 1,315 156 16,013
3 1985 218 i 506 230 736 14.287 519 191 14,997
4 1986 419 1 515 302 817 14,014 659 251 15.324
5 1987 209 1 497 153 650 14,542 1,174 126 15,842
6 1988 363 4 515 157 672 14,952 1,314 105 16,371
7 1989 465 6 534 " 384 918 15,307 1,467 316. 17,090
8 1990 349 5 533 257 850 15,690 1,259 178 17,127
9 1991 349 5 597 245 842 16,073 1,049 134 17,256
10 1992 215 4 588 153 741 16,455 735 58 17,248
1} 1993 178° 4 597 116 695 16,830 632 -- 17,470
12 1994 178 4 588 116 704 17,221 51 17,272
13 1995 208 5 597 132 729 17,603 28 17,631
14 1996 208 5 606 132 738 17,986 12 17,998
15 1997 208 5 616 132 748 18,496 5 18,501
16 1998 208 5 620 132 259 19.006 5 -- 19,011
17 1999 208 5 629 132 761 19,644 3 19,647
18 2000 208 5 638 132 770 20,154 2 20,156

Notes: (1§~ Derived from Dames & Moore Scenario Employment data.

(2) Peak week average of 456 x Nome-Wade Hamplon Region growth factors.
(3) Peak week average of 12,756 x Anchorage growth factors.
Sources: Dames & Muore, 1980
PMMALO.
(] & a a a 8



population related travel demand is expected to increase in accordance with
the growth factors, which in 1989 is expected to be approximately 534 trips
(79 percent of the medium find scenario). OCS related trips over the same
link during 1989 amount to 384 trips, which is 42 percent of the total
traffic votume of 918 passengers. Of the 384 0CS employees, approximately
316 or about 82 percent of them will continue through Anchorage to Seattle
as compared to about 75 percent in the medium find scenario. When compared
to the base case in 1989, the Nome-Anchorage link in the low find scenario
carries only twice the passenger load, while the Anchorage-Seattle link
increases only three percent. These should be compared to the medium find
scenario for the same year when the Nome-Anchorage link also carries two
times the passenger load and the Anchorage-Seattle link increases only
three percent. Once the oil field is in full production (1992) anticipated
passenger demand for the Anchorage-Seattle linkage drops off sharply, since

most personnel involved during this stage of development would likely be

Alaska residents.

When these various demands are translated into aircraft flight requirements,
the forecast is as illustrated in Table 88. Contract helicopters serving
the linkage between offshore rigs and Nome peaks at 33 trips in 1989, and
declines to a steady demand of about 15 trips per week by 1995. At about
this same time, the demand for regional air taxis increases slightly from
one to two trips per week. Scheduled 3 r carrier flight requirements for
the Nome-Anchorage linkage peak in 1990 w' th a demand of 10 flights per
wee k. This is a 67 percent increase over those demands forecast for the

base case. Over the Anchorage-Seattle link, the increase is only about

two percsnt.
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TABLE 68

BERING-NORTON LOW FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Air Taxi
Contract Nome- Air Carrier
Helicopters Regional Nome Anchorage-
Year After Offshore Points Anchorage Seattle

Lease Sale  Year Nome (1) (2) (3) (4)
1 1983 8 1 6 158
2 1984 19 1 8 157
3 1985 16 1 8 147
4 1986 30 1 9 150
5 1987 15 1 7 155
6 1988 26 1 8 161
7 1989 33 2 10 168
8 1990 25 2 10 168
9 1991 25 2 10 189
10 1992 15 1 8 169
11 1993 ’13 L 3 172
12 1994 13 1 8 170
13 1995 15 2 8 173
14 1996 15 2 8 177
15 1997 15 1 9 182
16 1998 15 2 3 187
17 1999 15 2 193
18 2000 15 2 9 198

Notes: (1) Derived by dividing Offshore-Nome OCS Related
Passengers by 14 seats.

(2) Derived by dividing Nome-Regional Points Passangers
by 4 seats.

(3) Derived by dividing Nome-Anchorige Passengers by
(110 seats x load factor of 80% = ) 88 seats.

(4) Derived by dividing Anchorage-Seattle Passengers b5v
(128 seats x load factor of 80% = ) 102 seats.

Source: PMM&CO.
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7.4.3 1DENTIFICATION OF AVIATION IMPACTS

“ The increase in passenger movements through terminals and increased levels
of aircraft operations, including helicopters, are sources of potential
impact, particularly during the field development period. Passenger move-
ments through the Nome airport peak in 1990 at 1,700 passengers per week,
about a 68 percent ncrease over the base case and about 53 percent of the
Tevel of the medium find scenario. Such increases in passenger demands
will provide additicnal justification for constructing new terminal
facilities. Passenger demands are such that facilities could be designed
for the mid-1980"s and not be underutilized throughout the remainder of the
study period. The willingness or ability of public agencies to provide new
terminal facilities in conjunction with the airlines would alleviate fore-
cast overcrowding. The incremental increase In passenger movements at the

Anchorage terminal are not expected to create overcrowding there.

Carriers serving the Nome-Anchorage link and the Anchorage-Seattle link are
expected to respond to the increased demands with increased service,
initially by increasing load factors and frequency of operations to max mi ze
utilization. Additional carriers will try to seize the opportunity to ! nter
these markets. As compared to the exploration only case, knowledge of the
size of the find would allow both regulatory agencies and carriers to makes
permanent longer-term decisions rather than seeking temporary short-term
arrangements. 1his knowledge may be particularly significant to decision

making regarding improvements to freight handling facilities.
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The impacts on the intraregional air taxi routes, where the situation is
already a problem, is mild compared to the medium find scenario. If air
taxi travel demands increase as forecast by the FAA (see Chapter 3), the
increased competition may bring in new operators and may lead to potential
restructuring of this part of the aviation industry. 0CS in the low find
scenario is not anticipated to contribute significantly to the forecast

growth.

The increased level of aircraft operations should not affect either the
Nome or Anchorage airports. The adequacy of runway capacity and bearing
capacity is expected to exist throughout the study period, particularly
if the runway improvements are made. Improvements in navigational and
control facilities, aprons, and taxiways, that were identified for the
base case, should provide for improved efficiency in operations at these

two airports.

7.4.4 AVIATION ISSUES

The aviation issues of this scenario are identical to those of the

Medium Find Scenario, section 6.4.4, page 199.
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8.0 IMPACTS OF THE HIGH FIno SCENARIO

8.1 Introduction

In this chapter, the induced economic and population changes of the high
find scenario are added to the base case forecast presented in Chapter 4
and the combined effects on marine and air transportation are evaluated.
The high find scenario assumes significant commercial discoveries of oil
and non-associated gas. The total reserves discovered and developed are

2,600 mmbbl of oil and 3,200 bcf of non-associated gas.

8. 2 significant Factors Affecting Growth

The principal difference in economic activity between the high find
scenario and the base case is the discovery and development of the above
referenced oil and gas resources. All other characteristics of the basa
case pertaining to the economy are applicable. It is assumed that the
resources identified above are distributed in three “clusters” of fields
located respectively in inner Norton Sound, south of Cape Darby; cantral
Norton Sound, south of Nome; and outer Norton Sound, southwest of Cape
Rodney. These are illustrated in Figures 19-1 and 19.2. All oil and gas
production is brought to shore by pipeline to a large crude oil terminal
and LNG plant located at Cape Nome. Production from the central Norton
Sound fields involves direct offshore pipeline o Cape Nome, wnile
production from the outer and inner Norton Sound fields involves

significant onshore pipeline segments.
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The assumed schedule of OCS activities forecasts that exploration
commences in the first year after the lease sale (1983), peaks in year 4
with 20 wells drilled, and terminatesin the seventh year with a total of
90 wells drilled. Over a six year period, ten commercial discoveries are
made; seven oil discoveries and three nonassociated gas discoveries. The
exploration program involves jack-up rigs and drill ships in the outer
sound, with limited use of summer-constructed gravel islands in shallow
water, 15 meter (:5() feet) or less, where suitable barrow materials are
either adjacent to the well site or within economic haul distance.
Economics dictate extension of the drilling season from the four to six
months open water season to a maximum of eight months; this is accomplished

by the use of icebreaker support.

Field construction commences in year 4 after the decision t0 develop the
first discovery and the first platform is installed in the summer of year
5. Development drilling commences the following year and the first oil
production is brought to shore in year 7 (1989). The last platforms (a
gravel island in inner Norton Sound and a steel gas platform in central

Norton Sound) are installed in year 9.

Oil production from Norton Sound commences in year 7 (1989) after the
lease sale, peaks at 764,000 barrels per day in year 13 (1995), and
ceases in year 34 (2016). Gas production also commences in year 7 (1389),
peaks at 691,200 mmcfd in years 13 through 16 (1995 through 1999) and

ceases in year 34 (2016).
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In response to this level of development, population changes in the Nome-
Wade Hampton region and in Nome are estimated to be as shown in Table 69.
At the regional level, OCS induced population peaks i n 1992 at 8,874
persons then declines to 6,747 persons in 2000. As a result of QCS
induced population growth to 1992, the regional population increases 65
percent over the base case, and represents a 21 percent increase over the
medium find scenario. The rise and fall in population is due to the fact
that expected employment associated with the high find scenario peaks in

1992 at more than %6 percent over the level of the medium find scenario.

In Nome, primary employment rises to a peak of 5,276 in 1991, and moderates
to 3,930 in 2000. Onshore primary employment rises to 1,544 in 1987 during
development (about 58 percent of the total employment) and stabilizes at
about 21 percent of the total work force during the late development and
production phases. The balance of the employees (approximately 42 percent)
work on offshore facilities. The effects on 0OCS induced and total popula-
tion are illustrated in Table 69. The induced population increases 0
8,874 persons in 1992 and declines to a level of 6,747 persons in 2000.

The peak increase represents a change of 43 percent over the base case and

7 percent over the medium find forecast for the same year.

High find scenario population changes in the City of Anchorage are also
identified in Table 69. The induced population due to Sale 57 increases

from 49 in 1983 to 12,263 in 2000. The 2000 population represents a 63

percent increase over 1977 population and is approximately 2 percent larger

than the medium Find scenario. When compared to base case population, the

difference in the year 2000 is about 4 percent.
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VALLE 69

LR KGR FON [1GIE OCS CASE PUPULALLON PROJEL | IONS ANN GRUHS N I_AC WORS

Year Year
Mier o ... Bome Yade Nawplow Heglom L Chty of Boge Reglon Mithoul Nome Cliy (3) City of Auchorage After
Calendar fease Base Case  OS Induced loial Growlh dase Lase  OC5 lnduced Tolal ~ Growth fase fase ‘_ch'ﬁiaﬁféil'*"l&{a* " Growth  Base Case " Sale § ']Fmr_g":'lbl«ilmq Growth lease Calend.
Year Sale (1) Populatlon Pupulation  Pupulatlon factor {2)  Populatlon Population  Populatlon Ffacter  Populatlon Populatlon Populatlen Faclor Populatlon Populatton {4) fPopulatlon Factor Sale (1) Vear
1917 11,000 - J 1w 1.00 2,605 . 2,085 {0 8,915 6.915  1.00 183,606 - 103,606 1.00 1977
198} 1 1,752 263 12,035 1.02 307 1) 3,330 115 8,415 20 8,105 0.98 251,110 49 210,159 115 i 98
1984 2 12,406 &78 12,904 L.10 3,308 8 340 118 9.023 550 9.573 1.07 209, 796 184 209,900 1.4 2 .190:
1985 3 12,525 1.206 13,73 1.16 3,451 45 3.496 [ N3} 9,074 1,161 10.23s 1.15 206,018 347 206,365 112 3 1905
1986 4 12,547 1,536 14,083 1.19 3,520 1,043 4,561 1.50 Q.99 493 9,490 1.06 206,522 073 201,395 .13 4 1986
1987 s 12,556 2,001 14,655 J.23 3.590 1,344 4,934 L 0,966 657 9,623 1.08 209,115 1,951 211,126 1.15 5 1957
1908 6 12,690 2,708 15,390 1.30 3,662 1,363 5,025 . 9,028 1,345 10,373 .16 213.039 2.866 216,705  ).40 6 1900
t419 ? 12,686 3,504 16,390 1.39 3.735 i.467 5,202 Ma 9,150 2.031 11,168 1.25 219,035 3.508 222633 .21 1909
1999 0 13,1(JU 7.015 20,123 Ln 3.010 1512 5,322 1. 9,290 5,503 14,801 1.66 223,847 5,112 220,964  1.25 6 1990
199} 9 13.292 0,597 21,000 1.65 3,829 1,600 6,509 191| 9,463 6.9 16,380 1.84 226,075 7.211 236.000 §.29 9 1994
1992 10 13,494 8,074 22,367 1.90 3,018 1 649 2,491 9 9,646 7,225 16,871 1.09 234,256 a, 709 242,965 .32 10 1992
199) il V3,662 1,916 21,590 1.83 3,067 J.544 5424 1.08 9,815 6,359 16,11 .61 240, 001 9,433 249,434  1.36 1l 1993
gggg 12 13.909 7.139 24,040 1.78 3.086 1.516 5.402 ‘l 65 10.023 5.623 15.646 1.76 245.591 9,591 255100 1.39 12 1994
& 13 14.105 6.964 21 .066 1.9 3,906 1,500 5,403 . 10.200 §.461 15,661 1.76 251,135 9,821 261,002 1.42 1 1995
1946 1" 14,291 888 24,139 1.29 3.925 1,498 5,423 188 10, 366 5,349 ‘5"f)§ 1.76 267,405 0,245 267,650  1.46 14 1996
1947 t5 14,'391 285 21,340 I.4t 3.945 1,500 5,445 . 10.546 5 157 15,9 1.10 264.412

: . , 10,747 275,159  1.50 15 1997

1941 16 VA, 107 6,816 21,524 1.02 3,965 ) 500 5,465 i.89 10,742 5,316 16,058 1 80 271,922 1, 270 283,192 J.54 16 1990
999 i? 14,949 6,811 24,760 1.4 3, 9N5 1,502 5,407 1.90 10.964 5.309 16,273 1.8 279,323 11. 784 291 . 167 1.59 17 1999
2000 10 15. 140 6,747 21 (NJ) 1.05 4,005 1,502 5.50> L9t ITHES 5,245 16.3130 b.04 207,256 12,263 299.519  t.63 18 2000

Notes: i} tease Sale Ho. 57 |s cur veslly scheduled for November 1982,
2) Growth Factors are der fved by vty 1he forecast year populat lun by the 1977 population.
1) Derived by PEHACO 6v subltvact Ing Cl Ly of Home forecastirom Nume - Hade flanpton Reglon forecast.
4} the Anchorage base case  populat  fon lucludes  nduced populat fon trom OCS sates prlor Lo Sate 57
Wisse are nol spec 3 4ea ) )y Laent Hfied hereln but may be found tr eacl ler SE SP duciments.

Sources ;- Mome Popud al fun Py oject lons . Pol fcy Analysts , 1900,
Howe -Hade Hampton Reglon and Anchorage Populat lon Projec Lions | ISLR, 1980,
feglon Wi thouttione €1ty | PIMSEC0
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8.3 Water Moda

8.3.1 DESCRIPTION OF MARINE ACTIVITIES

During the exploration phase it is anticipated that the oil industry will
operate in a manner similar to that described in the exploration only
scenario (Chapter 5). In particular, the 0il industry is expected to
operate from barges anchored offshore using supply boats to shuttle
materials between the barges and the various rigs and platforms. When the
service base is completed in 1989, the oil industry will shift its opera-
tions from the anchored barges to the service base. Once oil is discovered
and the decision to develop the fields is made, a large volume of construc-
tion materials for the service base, marine terminal, and LNG plant will

be moved to the area. All of this material is expected %o be moved through
the port of Nome. When the service base becomes operational, all incoming
0CS materials are anticipated to be moved through the service base facilities.
The Tocal Tighterage service is expected to be called upon to provide fuel
and water to the rigs and platforms until the service base is operational.
At that time, the Tlighterage service will no longer continue to provide
fuel and water. ‘When oil and gas production begins in 1989, o0il and LAG
tankers will begin round trip movements between the marine terminal and

west coast ports.

The marine transportation industry is expected to maintain the present

character of its service: Use of Tinehaul barges %o deliver products to

Nome, use of lighters to offload Tinehaul vessels, and use of lighters to



deliver dry cargo and liquid bulk petroleum products to coastal villages.
The port of Nome itself is not expected to change significantly. In par- o
titular, as discussed earlier in this report (Chapters 4 and 5), no new

docking facilities are assumed to be constructed.

8.3.2 FORECAST OF MARINE TRANSPORTATION OEMANDS ANO REQUIREMENTS

As in the other scenarios, the demand for transportation services is expected L
to arise from two sources: The local population, and OCS related activities.

[t is assumed that local population demands will follow patterns established

in the base case, creating throughput tonnage demands at the rats of 3 tons o
per person per year. When this rate is extrapolated using the forecast
population data of Table 69, population based marine transportation demands

are shown in Table 70. In 1992, at the height of OCS development activities, @
throughput tonnage demands reach 67,101 ST, which is 66 percent above base

case demands and 21 percent above the medium find scenario for the same

year. ¢

Tnosa OCS activities requiring transportation services are identified in

Tables 71 through 75. Basad on the scenario estimates, 100 exploration e
and delineation wells are drilled during the first seven years of develop-

ment and between 1988 (year & after the Tease sale) and 1996 (year 14

after the lease sale) approximately 590 additional wells are drilled on a e
schedule as illustrated in Table 71. During exploration these wells are

assumed to be drilled to an average of 3,505 meters {11,500 ft.). However,

development wells are anticipated to be drillad to only 2,286 metars - e




T "c 70
BERING- NORTON 11 JGH £ §HD SCLNAN1O

Nowe. - Hade Jagnlon

Req fonal Nome Mar i ne Rey fon Wi thoutNome
Population o lhruggggggp!gnnﬂe_ - _‘1onnage Demands Tounage _Demands Total
Year After igh Find Total ~ DBry BuTk "ITquidbulk  Dry Bulk  LYquid Bulk Dry‘é%‘[flnqmd Bul Kk Inbound Tonnage gt_i{
lease Sale  Year Scenarto ) o (2) A3) _{4) S o ge) - _(7) ___ Dry Bulk "[quid Bulk
1 1981 12,035 36,105 7,943 28, 162 5,404 25,316 1,271 1,408 6,672 26, 754
2 1984 12,9534 38,952 8,569 30,303 5,827 27,344 1,31 1,519 7,198 28,863
3 1985 13,731 41,193 9,062 32,101 6.162 28,937 1,450 1,607 1,612 313,524
4 198 14,053 42,159 9,275 32>884 6,307 29,596 1,484 1,644 7,791 31,240
5 198 14,555 43,665 9,606 34,059 6,532 30>653 1,53? 1,703 8,069 32,356
6 1908 15,394 46,194 10,163 36,031 6.911 32,428 J 626 1,002 0,537 34,230
7 1989 16,390 49,170 10,817 38,353 7,356 34,517 1,731 1,918 9,007 36,435
8 1990 20,123 60, 369 13,281 41>000 9,031 42,379 2,125 2,354 11,156 44,733
9 1991 21,888 65,664 14,446 51,218 9,1323 46,096 2,311 2,561 12.135 48,657
10 1992 22,367 67,101  14.762 52,339 10,038 47,165 2,362 2,617 12,400 49,722
11 1993 21,598 64,794 14,255 50,539 9,693 45,485 2,281 2.527 11,974 40,012
12 1994 21,048 63.144 13, 892 49,252 9>446 44,32) 2,223 2,463 11,669 46,790
13 1995 21,066 63,198 13,904 49,294 9,454 44,365 2,225 2,465 11,679 46,830
14 1996 21,139 63,417 13,952 49,465 9,487 44,519 2,232 %.173 1.9 46,992
0 15 1997 21,348 64>044 14,090 49,954 9,501 44.959 2,254 -498 11,835 47,457
~ 16 1 998 21,524 64,512  14.206 50,.366 9,660 45,310 2,213 2,518 11,933 47,848
17 1999 21,760 65,200 14,362 50,9)8 9,766 45,827 2,298 2,546 12,064 48,372
18 2000 21,887 65,661  14.445 51.216 9,823 46,094 2,31} 2,561 12.134 48,655

1) Total Yhroughput Tonnage = Regiona t Popul at fon x 3 Lons per person per year.

12) TYotal Thyoughput oy Bulkls 22% of total throuyhput tonnage. See Flgure 6. part A.

3) lotal Throuahput Llauid Bulk is 78% of total thwouahput tonnaae.. See Flaure 6. part A.

{4} Nome Ory Bulk 1Is 14.96% of total throughput tonmage. See Figure 6, Part E.

5  NomeliquidBu 1 k Is 70. 20% of total throughput tonnage. See F igure 6, Part E.

(6] HRey ion WI thout Nome Pry Bul k is 3.52% of tutait hroughput tonnage.  See Figure 6, Part F,
}T} fleq tou Wi thout Nome L fqui d Bul k {s 3. 90% of Lotal throughputl tonnage . See Figure 6, Part F
8) Der ived by adding Nome and Region Wi thout Nume tonnage demands.

Source - FHMACO
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TABLE /71
TRANSPORTATION RELATED ACTIVITIES

BERING-RORTON W1GH F {ND SCENARIO

v EAR EXPLORAL 10N A _ )
M TER A . PLATFORIS gy 1AL ) gp OEVELOPMENT  WELLS DRIAED . PIPEL INE CONSIRUCI D OIL GAS ONSI 10RE
LEASE OLE INEAY WO 77T 7T EXPLORAT) ONTTPRODUCT 1au RIGS — EXPL ORATION I GAS - ONSHORE ~ OFFSTIORE ~  prOBUC 1 10N PRODUCT 1ON  FACILITY
SALE YEAR RIGS SIEEL  GRAVEL. . GRAVEL _ JAN ~ JULY DEL ENEAT 10N OEVELOPMENI DEVELOPMENY OVIER  MILES MILES MuS. _WELL CONSTRUCTION
-1 1983 3 - - - I T T T I = -

2 1984 u 1 Note I 12

3 1935 1 1 Note 1 18

q 1986 12 1 Hote 2 30

6 1988 8 4 | Note 2 | dNote 3 O 2 12 10 2 4 49 NOTE 4

7 1989 6 4 I Note 2 2 Nole3 2 9 8 43 6 9 40 61 23 6 NOTE 5

8 1990 i 9 17 83 20 17 62 28 107 26 NOIE 6

9 1994 1 I Note 3 V7 20 12 18 22 2 30 220 44

10 1992 20 13 90 10 18 340 54

il 1993 13 9 60 8 12 10 390 62

12 1994 9 2 23 2 5 423 64

13 1995 2 2 13 3 436 64

14 1996 2 0 4 o 440 64

15 1997 440 64

16 1998 440 64

17 1999 440 64

14 2000 440 64

NOIES: ). Explovation Grave) Island in 7.5 meters, (25 ft) of water. Requires 53,522 cu. meters (70,000 cu. yds )
ofgravelbased 00 an Is Yand surface diameter of 60 me Lers ( 198 ft ).

2. Expluration Gravel Island in 15 melers (50 f¢) of water. Hequires 110, 1(32 (144,01)0 cu. yds)
of gravel based on an is land surface diameter Of 68meters{198 ft).

3. Produc tion Island in }5 meters (50 1) ofwater. Requires), 376,280 cu. meters (1,800,000 cu yds )
of gravel based on an island surface diame ter of 213 welers (700 F ©). Arvows indicale Explora tion
Is laud expanded and modified forproduction. Hetadditional gravel required is 1,266, 178 cu. meters
(1,1.%X,000 cu.yds).

4. Beyin constvuct tonof Qi lerwinal | L HG Plant | and Support Base.

5. Support flase compl eted.

6. Ui 1 berminal and L NG Plant caunpleted.

SOURCE: Mud i 1 1edf yomBawmes & Hoorve, 1980



TABLE 72
GRAVEL AND OR ILLINGMATERTALS?EQUIREMENTS
3 ERING-NORTON HIGH FINO SCENARIQ

IXPUORATION  JEVELOPMENT __AnnuaL TOMNAGE )
YEAR AFTER CALENDAR AND JELINEATION, WELLS 5 SRICL JRY — 7QTaC J’Y TRILL 3RAVEL .
LIASE SALZ _ YEAR dELLS ORILLZD = JRILLED J1oe 3uLk  CREISAT  Fugy wATER * (i 1.000 TONS) °
! 1983 3 2,43L 5,654 9,085 11.32§ 18.480
2 1984 12 4,367 13,308 18,170 23,352 §g,960 243
3 1985 18 7,293 13,962 27,255 35,478 33.440 243
1 1986 20 3,i04 22,130 30,294 39,420 51,500 396
3 1987 14 5,673 15,526 21,199 27,534 43,120 396
s 1988 12 12 3.00017.444 26,343 35, 3gg 51,068 :.884
7 1989 3 38 23,234 42,396 55,330 39,624 141,182 1,573
3 1990 i 20 11,364 59,360 110,724 123,360 241,080 27771
3 1991 152 $Z,394 37,356 0 ,2.50 156,256 305,388 :,251
0 1992 il 54, 804 38,204 133,008 121,304 237,062 1,251
g 1993 30 27,578 45,260 73,316 32,240 150,720
i2 1994 10 10,341 i7,340 27,331 30,340 30,270
3 1598 18 5,315 3,248 4 193 15,448 132,144
1d 3% 4 1,379 2,312 3,591 4,112 3,035
NOTES: L. From Table 71.

(3%

N

w

Compinas il and 3385 development w&llsandather weiisdrilled, from Table71.

Tonnage requirements Jer «ell{sze dopendix 3):

Zxplaration Jevelgoment
Orill Pipe 105.2 3T 344 .7 5T
Iry Bulk 1,109.0 3T 378.3 3T
Fuel 1,971.8 ST 1,028. 0 ST
Irill Water 3,280.3 5T 2,309.0 ST

Orill water will be obtainea locaily.

zxploration jravel islangs are constructad the year arior <o use.
rnduction gravei islanas require wo years I0 <3nstruct. Gravel is
estimated co weign2.12572ercunfcmetar/l.32er cunicyard),
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Year Altes
Lease Sale

Yeor

1983
1984
1505
1486
1907

TABLE 73

BERING-NORTON HGI FIND SCENARIO
PIPELINE CONSTRUCTION TONNAGE DEMANDS

1ine {1
i}

LA N | L |

1.85% 5,022 195

Hot es

19ud -

1989

199}
1902

1993
1994

i2)

(n
(1)

30 m‘ 1¢2)
2 {15) 10 {g) 64 tw{ [ZWLT 542 2.566
1990 n, 7 {2 o

Based on:

( 2) 1,161 584 4 888 4,084
2, 5%
J e {62} 619 5,022
40 (30} J(21

114

1 6 (10} oo -

(1)1 umlames & House, YIBIE

tons{Kidaupter {lads/Hile)

e 40.1 1A
18 52.9 5.
16" 60.5 ?
18" 75.9 2|
200 865 199,
24~ 104.0 |

41 plpe s coat ed 1o the studyarea, plpeand coatlug smaler 1235 mus § bt 12 anspun Led one year betur ¢ oseeded

Based on: _ dons/kltuneter %[rggg[g!ggj . _

Carvoslun - Sand” "7 Iron Ore

Protection  __ _Cepent fugreyate Aygregate Hiye Mesh  _ latad
12- 2.2 { 40,6, 1.6 g2 22.1 936, .- - 0.6 { 1y) st .em._;
14°  15.3 {556.8 9.2 21.6 4 .- 09( 05 n.0 u’.
vo 40.3{ s49) 113 54.0 3. v.i ! s} 1145 3
18" 451 ¢ 229y 2.6 §s. 55.9 1P6 - 1.4 2.2) M6 A6 b
200 625(wb 6} 2.2 66.7 {07 - .- 1.6 2.5 1530 Ifl
24" 14 6{8200 40.3 4. 203.0 {455.0) 2.2 3.5) 399.9 3.

5} pased ou: lons/EHenater {toasfitlie)

12 1328 (213.6
14- 1542 (6.2
16" 224 9 {ys1.8!
18° 2191 4448.1
20 1006 pos, 2
24+ 160 3(153.6

(] a8 a8 a

o Uncoated Pips lunsage (2) {3}
. Onshor

Year After

Lease Sale

o . O éshure Pipeltne lotad
Coating Haterlads bry Cargo

247 wwtal  Yonmuge (3) {4} Jomnaye 12" Year
1983

1904

1905

1986

35 7,20 22,602 10, 085 (201
11,52 13,201 22,224 6.014 22, Lon 29,482 i9pn .
10.604 5,218 15,972 324 2,17t 12,964 21.319 1589

3§ 5916 20.009 26. D65 §.495 . 10.926 1990
1. 109 22.24)0 24,317 1991

b 964 t,258 1992

- R 2.116 1993

1994



TABLE 74

BERING-NORTON HIGH FIND SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

Annual
0CS Related 0CS Consumabl e (2)
Year After Non-Local Population Demand
Lease Sale  VYear (1) (In Tons)
1 1983 306 367
2 1984 825 990
3 1985 34A 1,133
4 1986 1,696 2,035
5 1987 2,589 3,107
6 1988 3,337 4, 004
7 1989 4,235 5,082
8 1990 3,451 4,141
9 1991 3,256 3,907
10 1992 2,674 3,209
11 1993 2,266 2,719
12 1994 2,017 2,420
13 1995 2,092 2,510
14 1996 2,044 2,453
15 15997 2,089 2,507
16 1998 2,089 2,507
17 1999 2,104 2,525
18 2000 2,104 2.525
Notes : (1) Equals offshore-onsite non-local employment olus

onshore-onsite non-local employment.

(Z)ASSUITIES consumption level OoF 300 pounds per
person per month over 8 months.

Source: PMM&CO.
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TABLE 75

BERING-NORTON HIGH FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION DEMANDS

Year After O0il Production Gas Production
Lease Sale Year MMBBL (1) MMTons {2) BCM (3) BDF (4)

1 1983

2 1984

3 1985

4 1986

5 1987

6 1988

7 1989 7.008 0.905 0.595 21.024
8 1990 38.544 4.980 2.382 84.096

9 1991 98.088 12.673 4.168 147.168
10 1992 178.704 23. 088 6.549  231.264
11 1993 245.280 31.690 8.336  294.336
12 1994 277.279 35.824 8.931  315.360
13 1995 278.995 36.046 9.526  336.384
14 1996 2625799 33.953 9.526  336.384
15 1997 230.211 29.743 9.526  336.384
16 1998 192.860Q 24,917 9.526  336.384
17 1999 157.757 20.382 9.526  336.384
18 2000 128.936 16.658 7.996  282.339

Notes: @Million barrels of oil, from Dames & Moore, 1580.
(2) Million tons of oil = MMBBL + 7.74 bbl./ton.

(3) Billion cubic meters = BCF x 0,02832 cubic meters
ver cubic foot.

(4) Billion cubic feet of gas from Dames & Moore, 1980.
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(7,500 ft.). Based on the well drilling schedule identified in Table 71,
the annual number of tons of materials required % drill these wells is
identified in Table 72. The drill pipe ans dry bux materials are
expected to be shipped to the lease sale area on contract 1inehaul
vessels. The local lighteraging service is expected to provide the fuel
and drill water over the period 1983 to 1988. After this period, supply

boats operating from the service base will providefuelaadrill water.

As noted in Table 71, o0ne exploration dravelisana Willbeconstructad
every year for six successive years between 1984 and 1989. Two of these
islands will be convertea £0O production platforms followi ng the discove ry

of oil. Initially, each gravel island will require approximately 150,000

cubic yards of gravel during-construction. The four production islands each

require 1,800,000 cubic yards of material. Gravel fill is expected to be
obtained by suction dredges mining offshore gravel resources. The gravel
island construction barge spread for the exploration islands will be the
same as for the exploration only scenario. Tne construction barge spread

for the DYOdUCTION istands could potentially include S€VETaAl suction dredges,
several large bottom dump work barges, a supply barge, and several accomoda-

tion barges, all operating offshore.

Pipeline construction may commence in 1987 or 1988, depending on “whether

or Not theoiinduStry estabiishes aDID€ coating yara iNLhE 1case sale
area. aShown in Table 73, if the yard is established in the area, pipe
and coating materials must begin to be transported in 1987, so that the

coated pipe can be delivered offshore beginning in 1988. If the
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oil industry chooses not to establish the coating yard in the area, which
appears more likely, the coated pipe is expected to be shipped directly from e
a Lower 48 pipe coating yard to the lay barge. Uncoated pipe is expected

to be shipped to the service base.

e
The demand for OCS consumables, which includes food, shelter, and other
temporary services for non-local personnel employed by the oil companies,
is estimated at approximately 300 pounds perpeson per month. When °

forecast using anticipated non-local OCS employment as a base, annual OCS

related consumable tonnage is projected as in Table 74. This level of demand
represents 2i1ght months of operations. It is anticipated that these consumable e
items will be transported with the drilling mud and other materials as part

of the Tinehaul services contracted to the oil industry. Ouring the exploration
phase (up to 1989) these consumable materials, as well as the drilling materials@
will de stored on offshore barges. After that time these materials will be

stored at the service base.

q
Once resource production begins in 1989, oil production is expected to
gradually rise to a peak of about 279 MMBBL in 1995, while gas production
gradually rises to a level of about 9.5 8CM per year and remains steady at Qe
that level for the remaining years of the study period. Changes in
resource production are illustrated in Table 75. Respectively, peak level
oil production in the high find scenario is 75 percent above the medium Qe

find scenario, while gas production is twice that of the medium find
scenario. Tankers employed for crude oil transportation are expected to

range in size from 70,000 DWT to 120,000 DWT, while LNG tankers are expected e

to have a capacity of 130,000 cubic meters.
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When these various transportati on demands are viewed collectively, the
annual marine vessel requirements are anticipated to be as shown in Tabie 76.
Included in the table are both population eaedana 0CS related

demands. The peak year for transportation activity is anticipated in 1989.
A total of 41 dry cargo and tanker barge arrivals for both population and
0CS related activities are anticipated. In conjunction with 0CS activities
that year, monthly supply boat trips are expected to reach 416 trips per
month and barge movements associated with gravel island construction peaks
at 1,411 trips. All of these movements coincide with the startup of oo

duction and the beginning of resource tanker operations.

The demand for linehaul lighters reaches a peak in 1986 when the local
1ighteraging sewice s stillprovidingfuelaw drill water to exploration
rigs. Including coastal delivery *rips during 1986, the total number of
expected lighterage trips is 859, which is almost a fivefold increase over
the base case and a 21 percent increase over the medium find case for the
same year. In order to meet the demand for additional lighter trips, the
local 1ighteraging service is expected to increase the number of lighters
located in Nome, particularly those supporting the fuel and 4drill water

operations.

With respect to the supply boat trips, it should be noted in Table 76 that
the numbers shown are not annual trips, but monthly trips. When extrapolated
over eight months, these trips amount to a considerable level of supply boat
activity. Included in these supply boat figures are the icebreaker support

vessels which provide assistance to tankers operating between NortonSound
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992

flotes:

Year
1903
1984
1985
1986
1987
1948
19489
19%0
1991
1992
1943
1994
1995
1996
1997
1998
1999
2000

()
(2)
(3)
{4}

(s)

(6)

()

)

(4}
(i0)
(re}

e )6

BLILENG- HORIOH BAGH FEHY SCLOARIG
ANNUAL MARINE VESSEL REQUIRUMENTS

Populatlon Helated |

. L Meehaod 7T
bry T i _ Linehaud Lighter  toasltal Ory Tauker Hodule Linchaul Honthly Pipeline
Carvya Barge vy letlvery Cargo Batge farge Lighter Supply Gravel  lay & Bury Resource Linker
ferivals  Arrivals Cargo lanker tighter  Arvivals Arvivats Arrivals  Tanker Boat Barge Baryes Depar tures (1)
{1} (2}, trles (3) wips (3) Mrips (8) (6} {2) A7} Irips {4) Mrdps (8) drlps (9)  _ {10) ol e
i q 1 127 16 2 2 201 16
12 1 21 1327 I8 3 3 401 96 %
13 4 22 145 19 ) 5 602 132 15
i3 4 22 (L] 19 5 6 54 669 HA 122
13 5 23 154 20 4 4 30 460 132 122
Tl 5 24 163 21 5 5 14 61 267 512 6
15 5 26 174 22 12 9 416 1Y 1 16 0
19 6 32 213 27 19 18 679 039 5 L} 3
20 7 35 232 30 24 22 509 309 6 212 51
21 1 35 2)? 10 23 17 433 309 ] 305 @83
20 ) 34 229 29 13 12 260 1 529 106
19 ? 13 223 29 5 4 110 I 500 I3
19 7 13 223 29 k] 2 100 601  12%
20 7 1 224 29 § i [T 566 121
20 1 34 226 29 1 60 496 121
20 7 M 228 29 I 60 416 121
20 7 34 210 30 i 60 140 1214
20 7 35 F3Y 30 1 60 270 10t

Assumes an aver age of 66 STacelves on each Hinchaul dry cargovessed
As sumss an average “ 7,000 ST {50,050 bLI. ) aryives on cach Vinehaul tanker vessel.
Assumes cach VI ghiter averages 35058 of dry cargo per tsip.

Assunes each §ightes sverages 200 59 (1, 500 bbl ) of Viquid bulk per trip.

_ 0CS fued goes bobound Lo storage and outbound to riyg.
OCS water Is outbound on dy. AbY trips are shown.

Assumes eachevastaldelivery o lpts made by a Fighter avevcaging 216 ST per tebp and corgods compnsed 040 per cent  (tf6  S1) Vgquid bulk
and 60 percen {130 S1) diy bultk (), neobulk. ~ Opttndza tion of the nunber of trips Is not consbdered.

Consumable dry carge and drib g mater fals dry frelght are tacluded.  These comaoditles are expected to arvive on 6,000 ST capacity
caonts ac t vessels which are anchored o $1s hor ¢

Hodule ba syge s Inchude an estimale of bar ges vequlved for const suctton equipnent and mater fals used In support base, mar fne Lecnlnal,
and LNG plant con sty uct ton.

Includes supply/anchor boals used tn pus tlonbng and supplytog platfos ms and phpeltne construction ba 1ges.  See Mpendix § for
discusst on of assupt lons

o sed on 2,000 cubte yards (3,240 5%} capacity ol tom dump bay y4es.
One: Yay o1 bury Lar ge each year plus 6,008 S1 capacily pl pe supply bavge.

70, 000 ko 120 ,000 W) ol tan key s are vapluoyed fov coude ofl Lions porta tlon while thvee 130,000 cublc weter LG tankers are anpluyed
tos LHG Ly anspos £a Uon.



and the Lower 48. The icebreakers are expected to be specially constructed
for arctic conditions and would likely operate in the area only during the
winter months. The size of these vessels precludes their access to Nome

Harbor.

Because ¢f the extended annual operational period (8 months), it is anti-
cipated that at the beginning of each construction season, the oiindusty
would prepare a flotilla of barges similar to the sea lift operations in
the Beaufort Sea. The purpose of this early sea 1ift is to bring as much
materials and equipment as possible to the Norton Sound area, as soon as
possible each year. t is anticipated that this flotilla would be

supported by icebresaking equipment.

3.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS

Under the high find scenario, the level of marine transportation activity

in Norton Sound is expected to increase significantly over that forecast
for the base case and moderately over that forecast for the medium find
scenario. The magnitude of the increase over the bYase case is such that
even T Nome's harbor had no navigational restrictions, the existing

facil ties (berths and cargo handling equipment) cousnot meet antici-
pated demands. To reduce the impacts and improve the efficiency of the 0CS
operations, 1t is anticipated that the oil industry will operate temporarily
from offshore facilities. Later, after the decision to develop the various

fields is made, more permanent onshore facilities will be constructed.



Possible impacts may arise in Nome Harbor during the exploration stage

Priortod development of a PRrmanent service base.. 1N large volume of L
fuel and water needed on the rigs, if supplied through Nome, exceeds the

existing equipment’s capacity when all demands are taken into account. As

a result, the lighteraging company will need to povice additionallighters i
to serve 0CS needs. At least one, and most likely two, more of egach of the
special fuel and water barges used in support of the 1980 COST well will

probably be required to meet anticipated 0CS demands. Based on the potential e

utilization of these barges, construction of the additional barges would

not seem t0 be a problem for the lighteraging company.

L
Assuming that additional lighters will be brought in to service 0CS fuel
and water needs, existing lighters will be called upon to service the
expanded population related demand, which includes an increased number of L

1inehaul vessels and increasing need for coastal village deliveries.
Demands for these services reach a level in 2000 that is 45 percent above
that 0f the base case and 17 percent above that for the medium find scenario. e

Based on available equipment, throughput tonnage demands in 2000 are

expected to use approximately 94 percent of available equipment capacity,

as compared to 65 percent in the same year in the base case and 81 percent e
in the meaium Tindscenario. The addition of other new barges maypotentially
reduce this impact, if employed to help lighter the bulk petroleum Tinehaul
tanker barges. s
The addition of six new barges to the harbor may have 2 serious affect on
crowding, particularly in the entrance channel. This could be handled by .

248 q




improving scheduling, and may be reduced by the increased utilization of
the new equipment. Sufficient capacity exists to store the vessels in the
inner harbor turning basin along the southwest side of the channel. Over-
wintering also does not appear to create a problem, since the barges are

hauled on the beach.

With respect to the need for supply boat berths, 0il and LNG tanker berths,
and barge berths, the oil industry is expected to provide an optimum number
of berths at the various onshore facilities (supply base, marine terminal,

and LNG p“ ant ).

The variety of other activities associated with the OCS sale would not
affect the Nome harbor. The draft of the supply boats is too grsat to be
able to navigate the harbor channel 30 that during exploration, all supply
boat trips would b between the offshore-anchored barges and the rigs and
when the supply base became operational, the trips would be between the
supply base and the rigs. Similar comments can be made about the gravel
barge and pipeline construction activities. For example, in 1989 the high

number of gravel barge trips (1,411 trips) is between the dredges andthe

different island locations.

Because of the offshore anchored barges, artificial islands, rigs, platforms,

and vessel traffic, the number of vessel accidents is likely to increase.

This increase is impossible to measure at this time. However, the

level of change may bring about establishment of formal traffic lanes.
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8.3.4 MARINE TRANSPORTATION ISSUES

Marine transportation issues in the high find case are similar to those
discussed in the medium find case. The OCS activities anticipated in this
scenario assumed no new dock facilities. It is unlikely that a new dock
facility would add considerably to the ability of the oil industry to
service its operation. Industry’s desire for dedicated facilities would
appear to not warrant their use of a city-owned dock facility. Certainly,
if a dock facility was available and was capable of handling liquid bulk

as well as dry bulk cargo, it could very much reduce. the total number of
fuel and water supply trips proposed for the lighters, as well as the number
of those lighter trips serving to offload 1inehaul carriers and to make

coastal village deliveries.

Both private and contract bulk carriers appear to have sufficient capacity
or can develop sufficient capacity o support the oil industry operations,

particularly because the service is a contractual one.

If the available dry cargo and bulk petroleum storage capacity is improved,

it is unlikely that the flow of additional supplies, especially fuel, will
have a major impact, except as to pumping equipment. On the other hand, if
these facilities are not improved a significant problem could develop. One
way that the Tighteraging service may attempt to offset the problems of
temporary high capacity storage is to anchor a large compartmentalized storage
barge offshore and use that to empty the linehaul tankers and to rafuel the

work barges. Another approach may be to utilize the special lighters by

250



making deliveries directly from the linehaul tankers to the rigs without
eerentering the harbor, although this action could cause delays for the
linehaul tankers. Consequently, it would appear that the potential storage
impacts could be reduced without significant major investment in onshore

facilities.

8.4 Air Mode

8.4.1 DESCRIPTION OF AVIATION ACTIVITIES

Based on the assumed distribution of OCS employees, aviation impacts of 0CS
activities are most likely to occur on the Nome-Anchorage and Anchorage-
Seattle air routes or in the Nome or Anchorage terminals. An increasing
demand for regional air taxi services is also expected, once field develop-
ment begins and more regional workers are employed. It is anticipated that
oil industry aviation support activities will be centered in Nome. Of the
few airports scattered throughout the Norton Sound area, only Nome is suit-
able for continual use by large, heavily-laden aircraft. The oil industry
is expected to contract for helicopter service to move employees back and
forth between the Nome airport and offshore locations. It is assumed this

service also operates from the Nome airport.

8.4.2 FORECAST OF AVIATION OEMANDS AND REQUIREMENTS

Aviation passenger demands anticipated in the medium find scenario are

detailed in Table 77. The peak periods for OCS employee movements is
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expected to be the period between 1989 and 1991, when major pipeline
linkages and other facilities are under construction. During an average
week of the peak month of 1989, approximately 1,847 employees require
movement between offshore locations and the Nome airport. That year,
approximately 21 trips per week are expected on intraregional aviation
routes. Along the Nome-Anchorage route, population related travel demand
is expected to increase in accordance with the growth factors, which in
1989 is expected to be approximately 634 trips. This change represents

a growth of 28 percent over the base case and 14 percent over the medium
find. scenario. 0OCS related trips over the same link during 1989 amount to
1,437 trips, which is 69 percent of the total traffic volume of 2,071
passengers. Of the 1,437 OCS employees, approximately 1,100 or about 77
percent of them will continue through Anchorage to Seattle. Compared to
the base case in 1989, the Nome-Anchorage link in the high find scenario
carries more than four times the passenger load while the Anchorage-Seattle
link increases only 8 percent, compared to about three times the passenger
1oad and six percent increase for the medium find scenario. Once the oil
field is in full production (about 1994), anticipated passenger demand for
the Anchorage-Seattle linkage drops off sharply, since most personnel involved

during this stage of development would likely be Alaska residents.

When these various demands are translated into aircraft flight requirements,
the forecast is as illustrated in Table 78. Contract helicopters serving
the linkage between offshore rigs and Nome peaks at 132 round trips in 1989,
and again in 1991. At about this same time (1987}, the demand for regional

air taxis increases sharply. In 1986, regional air taxi demands are esti-
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TABLE 78

BERING-NORTON HIGH FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Air Taxi
Contract Home- Air Carrier
Helicopters  Regional Nome- Anchorage-
Year After Offshore- Points Anchorage Seattle

Lease Sale  Year Nome (1) (2) (3) (4)
1 1983 11 1 7 159
2 1984 30 1 9 158
3 1985 35 1 10 148
4 1986 45 1 12 152
5 1987 45 4 14 160
6 1988 98 4 14 165
7 1989 132 6 24 176
8 1990 109 6 22 176
9 1991 122 6 23 178
10 1992 99 5 21 178
11 1993 82 5 18 180
12 1994 70 4 1 177
13 1995 74 5 17 179
14 1996 71 5 16 183
15 1997 14 5 16 188
16 1998 74 5 17 193
17 1999 74 5 17 199
18 2000 74 5 17 204

Notes: (1) Derived by dividing Offshore-Nome OCS Related “
Passengers by 14 seats.

(2) Derived by dividing Nome-Regional Points Passengers
by 4 seats.

(3) Derived by di vidi ng Nome-Anchorage Passengers by
(110 seats x load factor of 80% = ) 88 seats.

(4) Derived by dividing Anchorage-Seattle Passengers by
(128 seats «load factor of 80% = ) 102 seats.

Source: PMM&CO.
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mated to be only one flight per week, but by 1989 the demand for flights

is expected to peak at sSix flights per week. Scheduled air carrier flight

requirements for the Nome-Anchorage linkage also peak in 1989 with é demand
of 24 Tlights per week. This is a four-fold increase over demands

forecast for the base case. Over the Anchorage-Seattle link, the increase

is only about five percent.

8.4.3 IDENTIFICATION OF AVIATION IMPACTS

The Increase in passenger movements through terminals and ncreased levels
of aircraft operations, including helicopters, are sources of potential
impact, particularly during the field development period. Passenger move-
ments through the Nome airport peak in 1989 at 4,142 nassengers per week,
almost a four-fold increase over the base case. Such increases in passenger
demands will provide additional justification for constructing new terminal
facil ities. Passenger demands are such that facilities could be designed
for the late 1980°s and not be underutilized throughout the remainder of the
study period. The willingness or ability of public agencies to provide new
terminal facilities in conjunction with the airlines would alleviate fore-
cast overcrowding. The incremental increase in passenger movements at the

Anchorage terminal are not expected to create overcrowding there

Carriers serving the Nome-Anchorage link and the Anchorage-Seatt e link are
expected to respond to the increased demands with increased service, initially
by increasing load factors and frequency of operations to maximize utilization.

Additional carriers will try to seize the opportunity to enter these markets.
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As compared to the exploration only case, knowledge of the size of the
find could allow both regulatory agencies and carriers to make permanent

longer-term decisions rather than seeking temporary short-term arrangements.

The critical impacts are most likely to be felt on the intraregional air

taxi routes, where the situation is already aproblem. As inthe other
routes, increased competition will bring in new operators and may lead to
potential restructuring of this part of the aviation industry. Until some-
thing happens, however, the . potentially severe economic impacts and reduced
travel opportunities are a likely result of high find scenario aviation

demands.

The increased level of aircraft operations should not affect either the
Nome or Anchorage airports. The adequacy of runway capacity and bearing
capacity is expected to exist throughout the study period. Improvements
in navigational and control facilities, aprons, and taxiways, that were
identified for the base case, should provide for improved efficiency in

operations at these two airports.

8.4.4 AVIATION ISSUES

The aviation issues of this scenario are identical to those of the Medium

Find Scenario, section 6,4.4, page 199.
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APPENDIX A

GLOSSARY

Breakbulk: Loose freight which requires manual manipulation.

Bulkhead: A retaining wall along a waterfront.

Clamshell : A bucket or grapple having two hinged jaws used for

excavating; or an excavating machine having & clamshell.

Containerized: Used to refer to cargo that can be stored and shipped

in a standard size container or van-type trailer,

Crawler Crane: A crane that travels on endless chain belts like those

of a caterpillar tractor.

Diurnal: Used in reference to tides having a daily cycle.

Dravage: A dray is a vehicle used to haul goods; specifically 3 strong,
low cart or wagon without sides. Drayage refers to the work or

cost of hauling by dray.

Ory Bulk: Refers to bulk commodities that can be moved by various types

of conveyer systems.
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Embayment: A small bay within a bay.

Jetty: A structure extended into the sea to protect a harbor.

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,

Negbulk: Cargo which has been pre-loaded into boxes, crates, slings,

pallets, or strapped to allow unloading &y machinery.

Shoal : A sand bank or sand bar that makes the water become shallow.

Stasl Sheet Piles: Typical” y, prefabricated interlocking vertical

piles made of sheet steel.

Williwaw: A sudden violent wind.




APPENDIX B

TECHNICAL METHODOLOGY

8.1 Introduction

The purpose of this discussion is 0 present in detail the various tech-
nical aspects of the methodology employed in this study. The material

included here n follows logically the overview discuss j0N- resented 1N

Chapter 2.

The task of assessing the impact of 01l and gas development in the Bering-
Norton lease sale area on regional and statewide transportation systems
requires an integrated methodology that can forecast transportation demands
and requirements “within the context of the Socioeconomic Studies Program
(SESP). OfF equal importance is the ability to assess the effects of these
demands and requirements on available or anticipated facilities and services.
The multi-disciplinary aspect of the SESP is enhanced to the extent that

the forecasts are based on population and employment figures generated by
concurrent studies in the SESP. In accordance with SESP policy, this
assessment of impacts attempts to delimit the range of the more significant

impacts of OCS development.

The value of impact assessments in the federal decision making process is
the ability to pinpoint the cause of impacts and to relate causes to effects.

The desirability of establishing causal relationships between demands and
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impacts requires that the methodology: (l) establish a set of base condi-

ions to which incremental growth and developmental activities could be e
added; and (2) transportation demands and requirements be disaggregated as

much as possible so that details of the impact can be examined. The

material that fiows begins with an explanation of the kinds of demands e
0CS places on the existing transportation system, together with a discus-

sion of the ability of the oil industry to in part provide its own trans-
portation services. Following that discussion is a detailed explanation .
of the methodologies and assumptions employed in forecasting the population
related and OCS related transportation demands and in assessing marine and

aviation facilities and services impacts. e

3.2 0CS Demands on Transportation Generally

The development of offshore oil and gas resources takes place in four over-
lapping stages as illustrated in Figure B-1: Exploration, development,
production, and phase-out or shut down. From a transportation perspective, @
the type of activities occuring in each stage generally follow the pattern
discussed below:
¢ Exploration. The exploration stage includes pre- and post-lease J
sale activities to discover and assess the location, quantity, and
recoverability of oil and gas reserves. These include among other
things the systematic drilling of tracts within the lease sale area. @
The major onshore requirement during exploration is for supply
bases in harbors where drilling rigs and service vessels can receive

drilling equipment, pipe, drilling mud, and other chemicals, as welle
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as consumable provisions. During this state of development when
the prospect for new resources is unknown, oil companies and
drilling contractors S&8K to minimize the investment in pPpermanent
facilities or equipment. In Nome, the service vessels cannot use
the port due to the shallow water thus industry must provide
alternatives such as anchoring supply and accommodation barges

offshore.

From a transportation perspective, there IS a need to employ tugs
and anchor boats to bring the drilling rigs into the iease sale
area and to position them over the planned tract. During this
period, survey crews are making sure the rig is positioned properly.
Once in place, drilling can begin. In support of the drilling
activities, the supply boats bring fuel, drill pipe, and various
drilling muds and chemicals %0 the rig on a regularly scheduled
basis. In addition, food and other consumable Items for the work
crews on the rig are also brought on board. Yhen crews rotate,
there is generally a need for helicopter transportation to move
one crew from the local airport to the rig and the other craw off
the rig to a nearby airfield for deployment to their place of

residence.

It is important to note in this stage, as well as in each cf the
subsequent stages of development, that movement of the rigs and

various other pieces OF equipment or other materials associated

with OCS development requires specialized transportation sarvices.
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Offshore 011 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. 0Oil and gas companies
contract with these compan es when the need arises rather than
develop such capabilities n-house. 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 bases to offshore work sites, laying underwater
pipelines, or in moving and positioning a rig. ThiS degree of
specialization has a significant affect on the range of impacts

Tikely to occur in a particular lease sale area.

Development. If sufficient recoverable resources ars discovered
through exploration, the industry may decide tc proceed “with
development of the field. During development, production wells

are drilled and offshore and onshore facilities ars completed.
Depending on the size of the find, the level of activity could te
quite intense (witness the North Sea oil fields), Extremely large
expenditures are required before production can begin after a
discovery has been made. Once the decision to develop is reached,
a Ffield is put into production as soon as practicable and the oil
recovered in as short a period as possible to maximize productivity
of costly capital intensive activities. Consequently, 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 maéerials for development of
onshore facilities such as an expanded service base; a marine terminal
for the storage and transshipment of oil; and/or an LNG terminal servi@®
a similar function, if gas is associated with the oil field.

The construction activity may also involve the expansion of existing
marine facilities to provide the necessary berths and servicing o
facilities for supply boats and various linehaul carriers bringing

in materials. Oil companies working adjacent leases normally agree

to jointly operate supply bases, and this practice will be assumed. o
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 L4
could be coated either at a yard outside the lease sale area or at

a construction base in the lease area. 1T the coat ng is done in

the lease sale area, then the raw pipe materials as well as cement, o
aggregate, and associated products must be brought nto the area in
advance of construction so that the coating can beg n. once coated,
these pipes are then de” ivered to a lay barge which actuariy L
constructs the pipeline and lays it on the oczan 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 ®
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correct location for the pipe and which keep the pipe laying/

burying process supplied with necessary Men and materials.

The development phase as illustrated in Figure B-1 is characterized
by its extreme peaking characteristics, largely due to the need to
begin production as soon as possible. The construction and TField
development employment associated with this stage impose significant
transportation demands on regional and interstate aviation trans-
portation. The demand for workers typically can not 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 personnel not generally found in
Alaska. They commute from their home of residence somewhere out-

side the state, work on the rigs for a specified period and rotats

back home.

¢ Production. The production stage may continue for 20 or more years
and involves the continuous production and transportation of oil
and/or gas. [tems of special concern during this stage include the
maintenance of sufficient pressure %0 bring 0il and gas to the
surface; the prevention of blow-outs, spills and leakages; waste
disposal problems; and the monitoring of all production functions.
This stage requires long term storage facilities to support off-

shore activities as well as support services for workers and, their

families.
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Production is characterized by a fairly constant level of demand

over a relatively long period of time. OCS employees who operate e
and maintain the pumps and related equipment associated with pro-

duction tend to be Alaska-based personnel due to the duration of

this phase of work, and a considerable travel demand is piaced on ¢
the intrastate aviation system because many of these employees are
expected to locate in or near Anchorage and commute to work. 1In

addition to employee transportation, other transportat on demands during @
this stage are related to the use of oil tanker or LNG tanker support

in moving the recovered resources from the oil field to refineries,
typically along parts of the U. S. west coast. A fleet of tankers L

services each type resource on a regularly scheduled basis.

¢ Phase-out. When the petroleum resources cease to be economically L
or technically recoverable, industry closes down its production
operations and plugs and abandons thewells. Many of the support
facilities used by the ¢l companies during the exploration, L
development, or production phases may also be abandoned. Trans-
portation demands during this phase of development are associated
with the movement of recoverable pieces of equipment and machinery e
that have sufficient salvage value to warrant removal. Once these
pieces of equipment are removed, the need for transportation

services ceases. 4
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8.3 General Assumptions Concerning Baseline Data

There are several general assumptions concerning the availability of infor-
mation and use of available data in this study. First, it is assumed 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 assum-
ption of a good base, the ability to carry the analysis 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.

[f the historical record has been fairly dynamic, or if unpredictable
activities have created random patterns, or if such actions are anticipated
in the future, there is 1iti{le that can be done to develop an accurate
future perspective. 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.

8.4 General Assumptions Concerning Forecast Jata

There are several general assumptions associated with the forecast data
that govern the use of the data in this study. Thefirstoftheseisthe
assumption of scope, which refers to the identification of analysis areas
and the extent or level of detail of the analysis. It is important to
remember that the analysis being conducted in this study is based on a sat

of extremely hypothetical and highly speculative scenarios of 0CS oil and

3-9



gas development. Those scenarios have an accuracy variation of plus or
minus 100 percent. When those scenarios are extended through the

SESP process and forecasts of population and economic changes are made,
further assumptions and further extensions from the original set of values
come about and the hypothetical character of the events becomes more acute.
When that data s stretched still further with additional assumptions in
this study, the credibility of the results is stretched considerably thin.
That statement s not intended as an apology for the approach, rather a
qualification that should be borne in mind when using the results. Tine
objective 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 trans-
portaticn 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 sophisticated

approaches to the analysis,

The methodological model employed by the SESP is based on the assumption
that OCS activities influence economic change, which in turn stimulates
employment and population growth. Using comparative analysis techniques

the study seeks to 100k at the effects of change.
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Transportation demands resulting from OCS activities can be broken down
into two basic types -- direct demands that can be derived from the
schedule and nature of activities, and <“ndirect, or induced demands that
result from overall increases in population or disposable income. In the
following discussion and throughout this report the direct demands are
referred to as OCS demands and the indirect demands are referred to as
population based or population related demands. Within this framework
there are six categories of transportation demands, four of which are
direct and two that are indirect. These are identified below and discussed

in detail in the next two sections of this appendix:

s INDIRECT

- Population Based Dry Freight and Liquid Bulk

- Population Based Air Passengers

» DI RECT

QOCS Industrial Freight

0CS Consumables

0CS Resource Production

OCS Air Passengers

8.5 Population Based (Indirect) Transportation Demands

Population related transportation demands are forecast for dry freight and
liquid bulk arriving by the marine mode and for air passengers on scheduled
airlines. Forecasts covering the years 1983-2000 are made for the base

case and for each of the OCS scenarios. The relationship that exists



between population and demand “in the base year is assumed to remain
constant in future years. The forecasting process involves establishment
of base year demands, computation of growth factors, and finally extra-
polation of demand using the growth factors and base year demands. The
resultant forecast demands are compared against capacities or threshold
values, as appropriate. A detailed description of the process, first for

the marine mode and next for the air mode, is described below.

8.5.1 POPULATI ON BASED DRY FREIGHT AND LIQUID BULK

The forecasting process for population based marine related dry freight

and liquid bulk consists ¢f three steps:

(1) Base Year Throughput Tonnage. The most recent such data available

from secondary sources is for 1577, and this was chosen as the base
year. After investigating the historic data it was found that sub-
stantial annual fluctuations have accursed. In Nome, 1977  (the
selected base year) and 1972 data were examples of such fluctuations
(see Table 6 in text). The use of regression analysis to correlate
throughout tonnage to population changes produced unaccepntable
r-square values and the approach was discarded. Because the
fluctuation occurred in the selected base year an attempt was made
to adjust the base year data to better reflect an average condition.
Annual per capita consumption was evaluated and an average base year

rate of 3 tons per person per year “was astablished.
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(2) Dry Cargo and Liquid Bulk Distribution Factors. The operation of the

port at Nome is quite different than the operation of ports previously
analyzed by the SESP. The difference is that the Port of Nome
operates via a lightaraging service so that 1inehaul vessels do not
have direct access to the port. Although that factor in and of itself
required a different approach in dealing with capacity questions,

more important was that the port performs a transshipment function,
delivering dry cargo and liquid bulk to coastal communities in the
region. Because of this additional activity, the distribution of
throughput tonnage to Nome versus that transshipped to outport coastal

communities needed %0 be assessed.

Two problems compounded this assessment. First, because of the way
goods are distributed in the Bering-Norton region, and second because
of a lack of transportation data, the assessment could not develop
population basad consumption data separately for the region outside
of Nome and for Nome proper, Typical goods movements are illustrated
in Figure 8-2. Both dry freight and liquid bulk inbound to Nome
(typically from Seattle) are distributed in one of three ways: To
households in Nome as consumable goods, to stores in Nome as salable
merchandise, and to coastal villages as transshipped goods. Some
goods that become merchandise are later purchased and transshipped

to regional villages via the air mode, typically as mail. Data on the
quantities of goods moved along each of these paths is not available.
The necessary population data is also of questionable value and is

incomplete. These problems coupled with the fact that the population
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projections being prepared for the Bering-torton region and for Nome
proper were based on differing methodologies, and thus incompatible,

lead to abandonment of this approach to find distributional factors.

Instead, it was assumed that the distribution of goods to the region
and to Nome proper will continue %@ be in the same proportion of
total throughput tonnage as in the base year. However, since such
data was unavailable for the base year, a set of average base year
relationships was developed using 1980 forecast data assembled by
Arctic Lighterage Company. See the discussion in Chapter 3,

Section 2.1.1.

(3) Development of Growth Factors. Regional and local population fore-

casts developed by other subcontractors in the SESP are converted
into annual growth factors by dividing the forecast for each horizon
year by the base year population. This is accomplished for the hase
case as “well as for each of the OCS scenario cases, for 2ach year of
the study period. This data is presented in various tablas in the

text.

8.5.2 POPULATION BASED AIR PASSENGERS

The process of forecasting passenger movements on scheduled airlines uses
the same growth factors and general approach as with the marine mode.
However, the forecasting occurs for each of the major air routes or 1inks

rather than terminal points. The process is as follows:
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(1) Develcpment of Links to be Analyzed. Since the majority of OCS

employees in the Bering-Norton region will reside both outside that
region as well as outside the state, linkages between Nome and
Anchorage and Name and Fairbanks together with interstate linkages
between Anchorage and Seattle were initially evaluated. On the
assumption that Anchorage will continue to serve s the major inter-
state terminal, the analysis concluded that air passenger movements
would be primarily concentrated on the Nome-Anchorage and Anchorage-

Seattle linkages.

Intraregional travel was also evaluated. The existing system has

many problems -and data are limited and incomplete. Furthermore, the
number of assumptions necessary to distribute 0CS employment throughout
the region and to evaluate it was deemed to be beyond the credibility
of this evaluation and it was decided to treat intrarsgional travel

demands as a complete system rather than as individual travel links.

(2) Development of Base Year, Peak Week Traffic Values. Data were

collected for scheduled passenger service by carrier and route from
the Civil Aeronautics Board and the Alaska Transportation Commission,
as appropriate. August, 1978, was used as the base period to deter-
mine the percentage of annual enplaned passengers traveling in the
peak month. That percentage was then used on the 1977 enplaned
passenger data to identify peak month demand in 1977. The resultant
base year figure was multiplied by 7/31 (0.226) to produce an

estimate of base year peak month average weekly trips.

B-16




(3) Development of Forecast Year Air Passenger Demands. Two basic

assumptions were made in the conduct of this step of the analysis.
First, growth in air passenger service is assumed to be wholly related
to population growth of the smaller community for each city pair

link. Second, the ratio between population and traffic between city
pairs is expected to remain constant in the future. The same growth
factors used in developing the marine transportation forecasts were
used in extrapolating the aviation demands. It should be noted that
in the scenario cases the population base includes local OCS employees,
but excludes non-local OCS employees. Their movementsare forecast
separately as a direct transportation demand. Peak month average
weekly passenger forecasts were prepared for the Nome-Anchorage and
Anchorage-Seattle links and are displayed in various tables in the

text.

3.6 OCS Based (Direct) Transportation Demands

0CS activities have no historic reference in most of the areas of Alaska

Seing studied. Use of the growth factor characteristic would be inappropriate
in projecting OCS activities, because those activities are rslatad more %o the
magnitude of the discovered and recoverable resource rather than to any
function of the local economy. As a result, the forecast of 0CS activities
ars more specialized, dealing with each of the major activity areas. 1he

following sections discuss the individual assumptions and aspects of each of

these areas of analysis.
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B.6.1 OCS INDUSTRIAL FREIGHT

°
Industrial freight for OCS oil and gas activities supports two general
activities -- drilling and construction. Quantities for the two activities

are not considered to be additive, since different facilities would be ]
used except in rare circumstances. These are discussed below.

B.6.1.1 Inbound Drilling Supplies ¢
Table 8-1 summarizes the estimated material requirements for individual
exploration and development wells at depths outlined in the Lease Sale e

No. 57 scenarios. Development wells are assumed to require 80 percent of

the materials per foot needed for exploration “wells, except for watar which

will retain the same per foot requirements. At the exploratory stage, it e
is uncertain what drilling conditions will be encountered, and wells must

be designed for a wide range of conditions. At the development stage,
conditions are better known, and an optimum design can be made except for (]
drill pipe. Tonnages for a 4,627 meter (14,000 ft.) well developed for

the Alaska Department of Community and Regional Affairs (Alaska Consul-

tants, 1978) are scaled down for the development well depth of 3,505 meters @
(11,500 ft.). Drill pipe tonnages are based on data prepared for the

Beaufort Sea Environmental Impact Statement (Bureau of Land Management,

1979) . 11

A1l materials are assumed to go to supply bases or offshore storage areas

by barge or in the case of fuel, by small tanker or tanker barge. Suppiy q
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TABLE B8-1

MATERIALS REQUIRED FOR DRILLING ACTIVITIES

Qi1 and Gas Exploration (°)
Depth 11,500 feet

Supply Boat

Barge
Materi al Quantity Tons Leadgﬂa’s) Tri s (5,7)
S pina- (1)
Drill Pipe:
36 in. 100 ft. 7.7
20 in. 1,000 ft. 66.5
?3-3/8 in. 3,500 ft. 119.0
9-5/8 in. 8,000 ft. 212.0
402.2 0.07 0.94
Dry Bulk:
Bentonite 575
Cement 246
Bari te 288
1,109 0.18 7.08
Fuel : 1,971 0.39 5.33
Drill Mater 3,080 N/A 6.25

Notes: (1) Drill pipe sizes, quantities, and unit weights obtained from Buresau
of Land Management Beaufort Sea 0CS Draft £IS, 1979.

(2) Quantities for bulk materials,

{

fuel , and water are scaled down from
material requirements for 14,000-foot well as shown on ?age 81 of
“Marine Services Bases for Offshore Development,” Alaska Consultants,
1976.

(3) Development wells are assumed to require 80% of matarials/foot as

needed for exploration wells except of water. See Page 57 of refer-

ence cited in Note (2) above.
(4) Barge loads are cumulative by type of commodity.

(5) Supply boat loads are not cumulative as commodity spacas are not intar-
changeable. The largest number dominates.

(5) Barge loads are basad on average barge capacities of 6,000 short tons.

(7) Minimum supply boat trips are based on commodity capacities contained
on Page 82 of reference citad in Note (2) zbove.
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boats move all goods from the bases to th2 drill rigs and platforms.
Table B-1 shows the approximate number of barges and supply boats needed
to move the required tonnage of a given commodity to drill one well. The
barge requirements are cumulative, because each commodity would likely
arrive on a separate barge. Assure ng an average barge load of 5,443
metric tons (6,000 tons), each exp oratory well will require 0.40 barge
loads of fuel and each development well 0.23. Drilling will occur year-
round on the gravel islands, but only about eight months on the rigs.
This will require a steady flow of barge traffic. Greater productivity
during the summer months will result in corresponding increases in

logistics requirements during this period.

Supply boats have a draft of 4.9 metsrs (16 ft.) and are designed to carry
a variety of commod- ties. They have enclosed areas for carrying fue ,
drill water, and dry bulk and have deck storage areas that are used for
carrying pipe. The estimate of required supply boat trips for each type of
commodity is based on capacities for a typical 61.0 meter (200 ft.) supply
boat (Alaska Consultants, 1976). Unlike for barges, the resulting figures
are not additive. The largest figure pinpoints the controlling commodity,
which for exploratory wells is dry bulk folTowed closely by drill uater.
Drill water, fuel, and dry bulk ail are in the same range, while drill pine
has a much smaller value. On a tonnage basis, drill watar is the critical
commodity. For each exploratory well, it represents 47 percent of the
required tonnage. For Bering-Norton offshore activities, 1t is assumed
that fuel will be supplied from storage in Nome, which in turn is supplied

from storage areas in Unalaska/Dutch Harbor or Seattle.
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Data in Table 8-1 can be used to forecast the “number of barges and supply
boats minimally required to meet the logistics requirement for well
drilling. The estimate for supply boats will significantly underestimate
the actual number of round trips carried out. The minimum number of

trips will not occur for a variety of reasons, including weather, the

need to reduce turnaround time because of competition for berthing spaces,
and the location of drilling operations. Also, supply boats are called
upon during development to serve functions other than making deliveries to

platforms. Supply boat movements, thus, are forecast separately,

The potential for conflicts between normal shipping operations to a com-
munity and logistics for QCS drilling varies from community to community,
and individual circumstances must be recognized. The proposed existence
of a service base facility at Cape Nome is not expected to affect normal

operations into Port Nome.

8.6.1.2  cConstruction Materials

Construction activ' ties can be separated into offshore pipeiaying, plat-
form installation, and onshore facilities including support bases, LNG

plants, oil terminals, and onshore pipelines.

Platform installation, although it requires six support vessels, does not
produce measurable impacts on the transportation systems, because the
platforms are moved directly to where they will be installed from construc-

tion sites outside of Alaska.
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Careful planning for construction of onshore facilities will be required
because of the oversized shipments that will be involved and the need to
move a large amount of tonnage during relatively short periods. For the
most part, shipments will be delivered directly to work sites, and con-
struction docks will te built. [Initially, however, some construction

equipment is anticipated o' be moved through Nome Harbor.

Transportation impacts related to offshore pipelines may occur only at
Cape Nome if a concrete-coating plant is established in the lease sale
area. If this happens, the inbound uncoated pipe is assumed to arrive by
barge the year before laying occurs. Pipe is coated to a sufficient
thickness that it will sink if filled with air. Thus, the weight of the
coated pipe must be significantly greater than the uncoated pipe, partic-
ularly for the larger diameters. The relatively short season for pipe-
laying barges, May-October, and the large weight of the coated pipe
produces significant outbound tonnages. The short season for pipelaying
barges will create a potential for congestion greater than the tonnages
would indicate. Tugs and barges can be expected to deliver coated pipe to
offshore work sites. The barge would lay alongside until its suppoly of
pipe was depleted and would then be'replaced by another barge. Supply
boats would be used to carry some of the pipe, but to use them exclusively

for this purpose would unnecessarily divert them from other activities

which would better use their capabilities. Onshore pipeline supolies will

be delivered directly to work sites.
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If the pipe coating plant is not established in the lease sale area,
coated pipe is expected to be shipped from a Lower 48 pipe coating yard
directly to the pipelaying barge in the year of construction. These
supply barges would be used in the fashion as described above. In the

text, forecasts for either eventuality are presented.

B.56.1.3 Outbound Logistics

Supply boats serve a variety of functions from anchor handling for pipe-
laying barges to resupply missions. For some offshore activities, supply
boats move offshore employees to and from offshore work sites, but it is
assumed that this task will be performed exclusively by helicopters,
Typical values of required boat trips 2ér month have been established for
each offshore activity (Alaska Consultants, 1976). This information is

summarized in Table B-2. The peak summer period is used for computing the

number of monthly supply boat round trims that will use each supply basa.

B.6.2 OCS PASSENGER MOVEMENTS

S.6.2.1 Description of Terms

The generation of OCS employment-related transportation demands, whicn
“includes passenger movements, requires information from the scenarios and
both the regional and local socioeconomic studies. The information needed
is summarized in Table B-3. The rotation factor and job duration are

derived directly from the scenarios, which provide onsite average monthly
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TABLE B-3

CHARACTERISTICS OF OCS EMPLOYMENT TRIP-MAKING B8Y TASK

Notes: (.1) Rotation factor is defined as follows:

number of weeks offsite

+ -
1 number of weeks onsite

Multiplying the onsite employment by the rotation
factor produces total employment for a given task.

@T

(3) L = local; NL = non-local (Alaskan or non-Alaskan).
For offshore activities and onshore activities, local
is considered to be Nome and surrounding area.

temporary; P = permanent.

(4) Material in parentheses refers to onshore activi ties at

Afognak Island. Onshore activities without parentheses
refer tp Homer and/or Kenai.

{5) computation of round trips per month for each rotation
factor was as follows:

(4,3 weeks/month) / (weeks onsite + weeks offsite).

Rotation Weeks Weeks  Round Trips
Factor Onsite QOffsite per Month

1.1 9 1 0.430
1.5 4 2 0.717
2.0 3 3 0.717

(6) No concrete platforms.

Source: Rotation factors - Dames & Moore, 1979;
SEAR factors - ISER, 1979;
Residency - Alaska Consultants, 1979;
otherwise, Peter Eakland and Associates, 19783.
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employment for the sale area by task. Total average monthly employment,
which includes those employees that are onsite (on duty) and offsite (off

duty) is obtained by multiplying the onsite employment by the rotation

factor.

The residency and SEAR Share of tmployment to Alaska Residents) factors
enable the employment f gures for the entire lease sale area to be dis-
aggregated by community into local, non-local Alaskan, and non-Alaskan
employees. The latter breaks down employment into Alaskan and non-Alaskan

segments, and the former breaks down employment into local and non-local

segments.

"Local resident” has different meanings depending upon the location of the

work site, however, in this study, local means the community in which the

activity occurs (Nome and surroundings).

Passenger movements can be computed using round trip per month factors
computed for each task, This factor is the ratio of the weeks in a month

{4.3)t0oan employee’s rotation cycle (onsite weeks and offsite weeks).

5.6.2.2 Helicopter Operations

To obtain peak weekly helicopter operations, total offshore employment is
first obtained for each service base. Employees for supply, anchor, and
tug boats are not included sincz rotation for these tasks occurs when the

boats are in oportolovment is then converted to round trips using a
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factor of 0.717, which is applicable for employees having rotation factors

of either 1.5 or 2.0. The likelihood that all employees would be allowed e
offsitetime prompted the use of a single factor for offshore employment
despite the use of 1.0 rotation factors for survey and platform production

work. Final conversion tohelicopter trips is based on an average load °
of 14 employees per trip, which is the equivalent of one-half a drilling

crew, and a peaking factor of 2.0. Twin-engine helicopters, whichare

expected to provide most of the personnel movements to and from shore ®
bases, have a capacity of 20-22 persons but the helicopters do not

usually operate full. The excess capacity provides allowance for light

cargo shipments and trips by transient persons, such as company or govern- @
ment officials. The 2.0 peak factor was decided upon after comparing

monthly average employment for each year to the estimated employment in

July of the same year. .

Helicopter operations are assumed to be based out of Nome.

B.5.2.3 0CS Air Carrier Passenger Movements

This category of transportation demand includes trips between service bases @
and residences. intrastate trips accommodate employees that are non-local
Alaskans. They live in Alaska but do not reside in the community in which

the helicopters are based. Local trips involve persons residing in the ]
Nome area who are transported from work sites offshore to Nome by heli-

copter. The movement of non-Alaskans from the service base to and from

points outside of the state constitute interstate trips. 30th interstate e
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and intrastate trips will use links within the state. The distinction
between the two types of trips is based upon the final destination. Both
categories are assumed touse existing scheduled carriers rather than
chartered aircraft. Non-local Alaskans are expected to live primarily in
Anchorage. For non-Alaskans, Seattle is assumed to be the final

destination, although many may continue their trips to the south or east.

The final step of the analysis for the service base for each scenario is
to assign weekly trips to the air travel links shown in Figure B-3. The
analysis is limited to outbound trips from the service bases, since

return trips are the same in number and are assumed t0 travel over the same

links but in reverse.

Figure B-4 is a flow chart showing the factors and intermediate results
needed to develop the link volumes. 30X Mo. 11 is the final result, peak
weekly outbound trip link volumes for each scenario. Number 1 through 9
require three iterations, based on three scenarios {low, medium, and high).
The Roman numerals represent factors and data required for the step-by-

step transformations eventually leading to link volumes.

Separate processes are shown for the transformation of onshore ant! offshore
employment data although the processes involve the same steps. Both are
provided to emphasize that conversion factors diffar significantly for the
two types of employment. Also, several of the onshore and offshers interim
products are used in estimating other transportation demands, which would

be obscured by showing a single orocess. Interim product 2A, for example,
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is the input for computing helicopter operations. The breakdown between
onshore. and offshore employment is provided in the scenarios, continued in
the. local studies, and for continuity purposes, is carried forward into

the assessment of transportation impacts.

The process begins with monthly average onsite employment by task by year.
These figures are derived as part of local studies using scenario infor-
mation as basic input. Because tasks can have different values for each
factor, employment by task is maintained until step 6. Total employment

(Box 2) is computed by multiplying onsi tz employment (Box 1) by the .
appropriate rotation factors (Box I). SEAR factors (Box II) then are used
to allocate employment into Alaskan (Box 4) and non-Alaskan (Box 3) cate-
gories, Subtracting local employment (Box 111) from the Alaskan employment

for each task produces non-local Alaskan employment {30 5).

Once average monthly employment has been broken down into non-Aiaskan and
non-local Alaskan figures, they are then converted into peak weekly
intrastate (Box 7.) and interstate (Box 6) trips. The combined factor usad

is as follows: (round trips/month by task) (1.5) /7 (4.3 weeks/month).

The peak factor, 1.5, was determined by comparing average monthly employ-
ment with July employment for the same year. A week is used as the time
unit for traffic demand to facilitate comparison with existing services

which publish weekly schedules.
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Distribution factors (Boxes YI and VI |) , which have already been described,
are used to assign the trips to specific links (Box 8). The final step is
to combine offshore and onshore link volumes for offshore and onshore

employment generated by the service base.

8.6.3 0CS CONSUMABLES

This category represents freight, primarily foodstuffs, needed to sustain
the work force that does not live and work in the same area. Workers in
this situation are all offshore workers and non-local, onshore employees.
Those in the latter category are primarily involved in construction. Tine
employment figure used to compute consumable requirements is the sum of
three intermediate results shown in Figure 3-4 -- 2A, 38, and 5B. It is
multiplied by an assumed daily consumption of 4.54 kilograms (10 pounds)
per person (Peter Eakland and Associates, 1979b). Consumables moSt iikely

will travel by established marine services in containers,

B.6.4 OCS OIL AND GAS PRODUCTION

When oil and gas production begin, there is a need to begin transporting
the crude oil and LNG products to refineries and markets. The scenarios
established that crude oil will be transported in 70,000 DWT to 120,000
OWT tankers while LNG will be transported in 130,000 cubic meter LNG
tankers. The number of trips required per year for 2ach type tanker is

obtained by dividing annual production by tanker capacity.
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8.7 Threshold and Impact Methodology

Methods must be developed to assess the impact of the changes. in the various
categories of transportation demand caused directly and indirectly by 0CS
activities. For several categories, thresholds can be computed based on

the service or equipment capacity of a given link or terminal. In other
cases, accepted standards can be used directly. Finally, in some cases,
qualitative analyses will represent the only means of assessing impacts.

In the following sections, the impact methodologies are discussed by mode.

8.7.1 WATER MODE

8.7.1.1 Port Capacity

Nome harbor is unique when compared to ports previously analyzed as part
of the OCS program because it restricts direct access by linehaul vessels
and requires a lighteraging operation. The concept of berth occupancy
which was used previously to determine port capacity is not applicable

in Nome. |Instead, an alternative approach looked at existing equipment
capacity based on daily discharge capacity, as well as practical capacity
limitations due to navigation restrictions, the later being qualitatively
determined from conversations with the 1ighteraging company. Details of

the analysis are included in the text, Chapter 3.
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6.7.1.2 Vessel Routes

Criteria do not exist regarding the level of vessel traffic that is

required to justify the establishment of formal traffic lanes. Factors

used in determining whether £0 set up such lanes include the following: Numbers
of vessels by size and ¢argo; navigational conditions; nature and location

of obstructions; and potential interference with fishing operations. A
recommended width 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. This width

would enable a two-way safety fairway to be upgraded %o a traffic

separation system at a later date.

No recommendations or analysis of the need for fairways or other control
systems in the Bering Sea were made as part of this study. However, it is
likely that further OCS exploration and development in the southern Bering
Sea area may require such control systems as the number ¢f tankers,

cargo ships, and barges passing through the Aleutian islands increases.

3.7.2 AIR _MODE

Thresholds for the air mode are of three types -- physical characteristics
of runways and terminals; weather minimums; and available passenger and

freight space offered by carriers over specified links.
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6.7.2.1 Air Passenger Thresholds

Forecasting is independently performed for induced and direct OCS air trans-
portation demands on each non-stop link. These figures, in the

form of peak monthly weekly ridership, are then combined since it is assumed
that all interstate travel related to movements of 0CS employees will be on
scheduled carriers. The passenger totals are converted into aircraft
flights based on three variables, as follows, for each non-stop link: (1)
Distribution of passengers by aircraft type; (2) threshold load factors;

and (3) Seats per piane. The aircraft types are expected to remain similar
to those used at present. A Joad factor of 0.3 is used on all intrastate
air carrier flights, which are assumed to utilize jet aircraft. 0On the
Nome-Anchorage 1 ink these aircraft wereassumed to have 110 seats, but for
the Anchorage-Seattle link a weighted average of 128 seats per flight was

used .

No thresholds have been established for passenger terminal facilities,
Qualitative assessments of impacts wil 1 be made based on the forecasts of

passenger loadings and unloading.

5.7.2.2 Airport Facilities

For runways, a length of 1,524 meters (.5,000 feet) is adequate to serve both

jets and Hercules C-130 freight aircraft. Weather minimums are based on
local geography, navigational aids present at an airport, type of aircraft,

and whether instrument approaches are possible.
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The Federal Aviation Administration has set criteria for establish-

ing and discontinuing facilities and services. For an airport to be con-
sidered for installment of an airport traffic control tower, the sum of
three ratios, which are computed as follows, must be one or greater: (1)
Ailr carrier operations/15,000; (2) Air taxi operations/25,000; and (3)
General aviation and military operations (local plus itinerant)/200,000

(FAA, 1974).

Practical annual capacities based on runway configuration only have been
computed for airports at Nome and XKotzebue by the FAA. These “guesstimates”
as FAA referred to them, were used to evaluate peak aviation operations.

It is assumed that air taxi and general aviation operations, which make up
approximately 80 percent of total operations, are directly related tothe

areawide population.
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