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The United States Department of the Interior was designated by the Outer
Continental Shelf (OCS) Lands Act of 1953 to carry out the majority of
the Act’s provisions for administering the mineral leasing and develop-
ment of offshore areas of the United States under federal jurisdiction.
Within the Department, the Bureau of Land Management (BLM) has the
responsibility to meet requirements of the National Environmental Policy
Act of 1969 (NEPA) as well as other legislation and regulations dealing
with the effects of offshore development. In Alaska, unique cultural
differences and climatic conditions create a need for developing addi-
tional socioeconomic and environmental iriformation  to improve OCS deci-
sion making at all governmental Levels. In fulfillment of its federal
responsibilities and with an awareness of these additional information
needs, the BLM has initiated several investigative programs, one of
which is the Alaska OCS Socioeconomic Studies Program (SESP).

The Alaska OCS Socioeconomic Studies Program is a multi-year research
effort which attempts to predict and evaluate the effects of Alaska OCS
Petroleum Development upon the physical, social, and economic environ-
ments within the state. The overall methodology i.s divided into three
broad research components. The first component identifies an alterna-
tive set of assumptions regarding the location, the nature, and the
timing of future petroleum events and related activities. In this
component, the program takes into account the particular needs of the
petroleum industry and projects the human, technological, economic, and
environmental offshore and onshore development requirements of the
regional petroleum industry.

The second component focuses on data gathering that identifies those
quantifiable and qualifiable facts by which OCS-induced  changes can be
assessed. The critical community and regional components are identified
and evaluated. Current endogenous  and exogenous sources of change and
functional organization among different sectors of community and region-
al life are analyzed. Susceptible community relationships, values,
activities, and processes also are included.

The “third research component focuses- on an evaluation of the changes
that could occur due to the potential oil and gas development. Impact
evaluation concentrates on an analysis of the impacts at the statewide,
regional, and local level.

In general; program products are sequentially arranged in accordance
with BLM’s proposed OCS lease sale schedule, so that information is
timely to decisionmaking. Reports are available through the National ‘\
Technical Information Service, and the BLM has a limited number of
copies available through the Alaska CICS Office. Inquiries for informa-
tion should be directed to: Program Coordinator (COAR), Socioeconomic
Studies .Program, Alaska OCS Office, P. O. Box 1159, Anchorage, Alaska
99510.



*

TECHNICAL REPORT NO. 52 ~ontrac~ No. aA550.~T6-61

s. fQj(+Q_

●

Alaska OCS Socioeconomic Studies Program

e BERING-NORTON

PETROLEUM DEVELOPMENT SCENARIOS

TRANSPORTATION SYSTEllS ANALYSIS

Prepared for

Bureau of Land Management

Alaska Outer Continental Shelf Office

Pre?ared by

Peat, Marwick, Mitchell & Co,

and

James Lindsay & ,4ssaciatss

MARCH 1980

III



9

NOTICE

This document is disseminated under the sponsorship
of the U.S. Department of the Interior, Bureau of
Land Management, Alaska Outer Continental Shelf (OCS)
Office, in the interest of information exchange. The
U.S. Government assumes no liability for its content
or use thereof.

Alaska OCS Soc
Bering-Norton
?etrole~m oe~e’
Transportation

Prepared by:

Peat, Flarwick,

oeconomic Studies Program

opment Scenarios
Systems Analysis

Mitchell & Co,, and
Jame; Lindsay”& Associates

IV



TABLE OF CONTENTS

Paqe

x

xv

of Tables.

of Figures

List

List

1.1

1.2

1.3

2.1

2.2

2.3

3.1

3.2

3.3

.

.

.

.

.

.

.

.

. . .

. . .

.

.

. . .

. . .

.

.

.

.

.

. .

.

. .

.

. .

.

. .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

1.0

,.

. .

1

2

5

?urpose .

Scoge. . .

.

.

. . . . .

.

.

. .

. .

. .

.

.

.

.

.

.

,

.

.

.

.

. .

. . .

. . . .

Report.Content and Format . .

.

c.O METHODOLOGICAL OVERVIE’A

. . . . . 7

8

11

Introduction .

SESP ‘?YOCE?SS .

Transportation

. . . . . . .

. . . . . . .

.

.

.

.

.

.

.

. .

.

.

.

. . . . .

. . . . . . .

arming Studies

.

Impacts VS. Transportation P“

3.0

.,

. .

Introduction

Water Mode .

. . . . . . . . .

.

.

, .

. . . .

,...

. . . .

. .,.

,..

. . .

. . .

.,,

.

.

.

.

20. . . . . ..!

213.2.1 Marine Terminals. ..,.. . . . .

3.2.1.1 Port of Nome . .
3.2.1.2 Port of Kotzebue

. . . . . . . .

. . . . . . . .
.

3.2.1.3 Port of Unalaska/Dutch tla~bor.  . . . . . .

3.2.2 Marine Carriers . . . . . . . . . . . . . . . . . .

3.2.2.1 Common and Contract Carriers . . . . . . .
3.2.2.2 Contract Lighteraging Service. . . . . . .

3.2.3 Carrier Rates. . . . . . . . . . . . . . . . . . ,

3.2.4 Regulations. . . . . . . . . . . . . . . . . . . .

Air Mode. . . ,. . . , . . . . . . . . . . . . . . . . .

73.

77
82

.
.

8A.

84

88



3.3.1 Air Terminals.

Page

89

90
98

101
104

~ 05

109
109
109

117
l~o
121

. . . . . . . . .

s.,..  . . . .

. . . .

.,..
. . . .
..,.

.

.

.

.

,
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.
.

.

.

.

.

.

.

.

.

.

.

.
.
.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

3.3.1.1 Nome..
3.3.1.2 Kotzebue. . . . . . . .
3.3.1.3 Unalakleet. . . . . . .
3.3.1.4 Anchorage International Airport

3.3..2 Air Carriers . . . . . . . .

3.3.2.1 Air Taxi Operators.
3.3.2.2 Contract Carrier~ .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

3.3.2.3 Scheduled Carr

3.3.3 Equipment Operations .

e rs

. ..,
3.3.4 Regulations. . . . . . . . .
3.3.5 Technology . . . . . . . . .

4.0 BASE CASE

4.1 Introduction. . . .

4.2 Significant Factors

4.3 Water Mode . . . .

. . . . . . . . . . .

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

125

126

131

131

133
135
137

140

140
142
144
146

147

Affecting Growth .

. . . . . . . . . .

4,3.1 Description of Marine Activities
4.3.2 Forecast of Marine Transportation

Demands and Requirements. . . .
4,3.3 Identification of ’idari.ne Transportation Impacts.
4.3.4 Marine Transportation Issues . . . , . . , . .

.

.

.

4.4 Air Mode. . . . . . .

4.4.1 Description of
4.4.2 Forecast of Av
4.4.3 Identification

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

Air Activities. . . . . . . . .
.ation Demands and Requirements.
of Aviation Impacts . . . . . .

4.4.4 Aviation Issues. . . . . . . , . . . .4. . . .

4.5 Summary ofBase Case. . . . . . . . . . . . . . . .

5.0 IMPACTS OF THE EXPLORATION ONLY SCENARIO

5.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . =. 149

5.2 Significant Factors Affecting Growth. . . . . . . . . . . . . . 149

VI



Page

5.3 Water Mode. . . . . . . . . . . . . . . . . . . . . . . . . . .153
●

5.3.1 Description of Marine Activities . . . ,+. . . . . . . . 153
5.3.2 Forecast of Marine Transportation

Demands and Requirements. . . . . . . . . . . . . . . 154
5.3.3 Identification of Marine Transportation Impacts. . . . . 162
5.3.4 Marine Transportation Issues . . . . . . . . . . . . . . 163

●
5.4 Air Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

5.4.1 Ilescription  of Aviation Activities . . . . . . . . . . . 164
5.4.2 Forecast of Aviation Demands and Requirements. . . . . . 165
5.4.3 Identification of Aviation Impacts . . . . . . . . . . . 168

0 5.4.4 Aviation Issues . . . . . . . . . . . . . . . . . . . . 168

5.5 Summary of Exploration Only Scenario. .“ . . . . , . . . . . . . 169

6.0 IMPACTS OF THE MEIIIUM  FIND SCENARIO

6.1 Introduction. . . , . . . , . . . . . . . . . . . . . , . . . . 171

6.2 Significant Factors Affecting Growth. . . . . . . . . . . . . . 171

@ 6.3 ‘daterMode. . . . . . . . . . . . . . . . . . . . . . . . . . . 176

●

6.3.1 !3escription of Marine Activities . . . . . . . . . . . . 176
6.3.2 Forecast of Marine Transportation

Demands and Requirements. . . . . . . . . . . . . . . 178
6.3.3 Identification of Marine Transportation Impacts. . . . . 190
6.3.4 Marine Transportation Issues . . . . . . . . . . . . . . 192

6.4 Air Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . , 193

6.4.1 Description of Aviation Activities . . . . . . . . . . . 193
6.4.2 Forecast of Aviation Oemands and Requirements. . . , . . 194
6.4.3 Identification of Aviation Impacts . . . . . . . . . . . 196
6.4.4 Aviation Issues. . . . . . . . . . . . . . . . . . . . . 199

7.0 IMPACTS OF THE LOW FINO SCENARIO

●
7.1 Introduction. . . . . . . . . . . . , . . . , . . . . . . . . , 201

7.2 Significant Factors Affecting Growth. , . . . . . , . . . . . . 201

●
7.3 ~WaterMode. . . , .“, . . , . . . . . . , , . . . . . . . . . . 207

● VII



Page

7.3.1 Description of Marine Activities . . . . . . . . . . . . 207 q
7.3.2 Forecastof Marine Transportation

Demands and Requirements. . . . . . . . . . . . . . , 208
7.3.3 Identification of Marine Transportation Impacts. . . . . 219
7.3.4 Marine Transportation Issues . . . . . . . . . . . . . . 221

7.4 Air Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . 223 ,

7.4.1 Description of Aviation Activities . . . . . . . . . . . 223
7.4.2 Forecast of Aviation Demands and Requirements. . . . . . 223
7.4.3 Identification of Aviation Impacts . . . . . . . . . . . 227
7.4.4 Aviation Issues. . . . . . . . . . . . . . . . . . . . . 228

8.0 IMPACTS OF THE HIGH FIND SCENARIO.

8.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . 229

8.2 Significant factors Affecting Growth. . . . . . . . . . . . . . 2.29
4

8.3 Water Node. . . . . . . . . . . . . . . . . . . . . . . . . . . 235

8.3.1 Description of Marine Activities . . . . . . . . . . . . 235
8.3.2 Forecast of Marine Transportation

Oemands and Requirements. . . . . . . . . . . . . . . 236
Q

8.3.3 Identification of Marine Transportation Impacts. . . . . 247
8.3.4 Marine Transportation Issues . . . . . . . . . . . . . . 250

8.4 Air Mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

8.4.1 Description of Aviation Activities . . . . . . . . . . . 251
a

8.4.2 Forecast of Aviation Demands and Requirements. . . . . . 251
8.4.3 Identification of Aviation Impacts . . . . . . . . . . . 255
8.4.4 Aviation Issues. . . . . . . . . . . . . . . . . . . . . 256

References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
●

APPENDIX A

Glossary. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 ●

APPENDIX B -- TECHNICAL METHODOLOGY

8.1 Introduction. . . . . . . . . . . . . . . . , . . , . . . . . . B-1
*

VIII



Page

●
B.2 OCS Demands on Transportation Generally. . . . . . . . . . . . . B-2

6.3 General Assumptions Concerning Baseline” Data . . . . . . . . . B-9

B.4 General Assumptions Concerning Forecast Data . . . . . . . . . B-9

●
B.5 Population Based (Indirect) Transportation Demands . . . . . . 8-11

B.5.1 Population Based Dry Freight and Liquid Bulk. . . . . . B-12
B.5.2 Population Eased Air Passengers . . . . . . . . . . . . 8-15

8.6 OCS 8ased (Direct) Transportation Demands. . . . . . . . . . . B-17

● B.6.1 OCS Industrial Freight. . . . . . . . . . . . . . . . . B-18

6.6.1.1 Inbound Drilling Supplies. . , . . . . . . . . B-18
‘3.6.1.2 Construction Materials . . . . . . . . . . . . B-21
6.6.1.3 Outbound Logistics . . . . . . . . . , . . . . B-23

B.6.2 OCS Passenger Movements . . . . . . . . . . . . . . . . B-23

6.6.2.1 Description of Terms . . . . . . . . . . . . . B-23
B.6.2.2 Helicopter Operations. . . . . . . . . . . . . 8-27
B.6.2.3 OCS Air Carrier Passenger Movements. . . . . . B-28

B.6.3 OCS Consumables . . . . . . . . . . , . . . . . . . . . B-33
6.6.4 OCS Oil and Gas Production. . . . . . . . . . . . . . . B-33

5.7 Threshold and Impact Methodology . . . . . . . . . . . . . . . B-34

8.7.1 Water Mode.. . . . . . . . . . . . . . . . . . . . . . 3-34

B.7.1.1 Port Capacity. . . . . , . . . . , . . . . . . B-34
B.7.1.2 Vessel Routes. . . , . . . . . , , . . . . . . B-35

B.7.2 Air Mode . . . . , . . . . . . . . , . . . . . . . . . 3-35

B.7.2.1 Air Passenger Thresholds . . . . . . . . , . . !3-36
B.7.2.2 Airport Facilities . . . , . . , . . . . . . . B-36



Table

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

LIST OF TABLES

Page

Comparison of Transportation Planning Process
to the Transportation Impact Process. . . . . . . . . . . . 13

Marine Facilities Inventory . . , . . . . . , . . . . , . . 22

Climatic Conditions in the Vicinity of Nome, Alaska . . . . 30

Characteristics of Bureau of Indian Affairs
Ship North Star III. . . . . . . . . . . . . . . . . . . . 33

Annual Commercial Vessel Activity in Nome Harbor, 1972-1977 39

Port of Nome Throughput Tonnage for Period 1970 to 1977 . , 41

Port of Nome Annual Per Capita
Throughput Tonnage, 1970 to 1977. . . . . . . . . . . . . . 42

Port of Nome - 1977 Commodity Tonnage
by Origin and Destination.. . . . . . . . . . . . . . . . 44

Port of Nome - Projected 1980 Tonnage
by Linehaul Handling Categories . . . . . . . . . . . . . . 45

Dates of Ice Breakup and Freezeup
In the Vicinity ofKotzebue. . . . . . . . . . . . . . . . 59

Climatic Conditions in the Vicinity of Kotzebue, Alaska . , 60

Port of Kotzebue  - 1977 Commodity Tonnage
by Origin and Destination . . . . . . . . . . . .

Port of Kotzebue - Projected 1980 Tonnage
by Linehaul Handling Categories . . . . . . . . .

Iliuliuk Harbor - Vessel Activity - 1972-1977 , .

Iliuliuk Harbor - Throughput Tonnage - 1968-1977.

Iliuliuk Harbor - 1977 Domestic Commodity Tonnage
by Origin and Destination . . . . . . . . . . . .

Iliuliuk  Harbor - Percentage Distribution of
Outbound Commodities - Domestic Ports - 1977. . .

Marine Carriers Serving Norton Sound. . . . . . .

. . . . . 64

. . . . . 66

. . . . . 71

. . . . . 72

. . . . , 74

..00 . 75

. . . . . 76

x 9



Table

19

20

21

●

*

●

●

22

23

24

25

26

27

28

29

30

31

32

33

34

3.5

36

Paqe

Ports of Call -Alaska Cargo Lines ...,... . . . ...78

Ports of Call - Pacific Alaska Line - West. . . . . . . . . 79

Locations and Agencies Served by U.S.
Military Sea Lift Command “Cool Barge”. . . . . . . . . . . 81

Ports of Call - U. S.M. S. North Star III (1978 Season) . . . 83

Ports of Call - Arctic Lighterage Company . . . . . . . . . 85

Ports of Call - Black Navigation Company. . . . . . . . . . 86

Connnodity Rates and Lighterage Tariffs
Between Seattle and Nome/Kotzebue . . . . . . . . . . . . . 87

Airport and Runway Characteristics and Aids at
Mome, Kotzebue and Unalakleet . . , . . , . . . . . . . . . 91

Runway and Ground Facilities at Nome, Kotzebue
and Unalakleet.  . . . . . . . . . . . . . . . . . . . . . . 92

1978 Traffic Data for Mien Air Alaska on
Selected City Pair Air Routes . . . . . . . . . . . . . . . 94

Air Carriers Serving Nome, Kotzebue and Unalakleet.  . . . . 106

Unalakleet Air Taxi - Passengers and Freight Carried
Between July and December, 1978 . . . . . . . . . . . . . . 110

Foster Aviation - Passengers and Freight Carried
Between July and December, 1978 . . . . . . . . . . . . . . 111

Traffic Data for Nome Airport . . . . . . . . . . . . . . . 114

Traffic Data for Kotzebue Airport . . . . . . . . . . . . . 115

Traffic Data for Unalakleet Airport . . . . . . . . . . . . 116

1978 Traffic Data by Type of Aircraft, by Carrier,
by Airport for Kotzebue, Nome, and Unalakleet . . . . . . . 119

Characteristics of Scheduled Service by ‘alien Air Alaska
in the Bering-Norton Study Area . . , . . . . . . . . . . . 122

●

XI



Table

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Page

Bering-Norton Base Case. Population
Projectionsand  Growth Factors. . . : . . . . . . . . . . . 129

Bering-Norton Base Case Population
Related Marine Transportation Demands . . . . . . . . . . . 134

Bering-Norton Base Case Marine
Transportation Requirements . . . . . . . . . . . . . . . . 136

Bering-Norton Base Case Peak Month
Average Weekly One-Way Aviatibn Demands
and Flight Requirements . . . . . . . . . . . . . . . . . . 143

Bering-Norton Exploration Case Population 152
Population Projections and Growth Factors . . . . . . . . .

Bering-Norton Exploration Only” Scenario
Population Related Marine Transportation Demands. . . . . , 155

3ering-Norton Exploration Only Scenario
Transportation Related Activities . . . . . . . . . . . . . 156

Bering-Norton Exploration Only Scenario
Gravel and Drilling Materials Requirements. . . . . . . . . 157

Bering-Norton Exploration Only Scenario
Transportation Oemands of OCS Consumables . . . . . . . . . 159

Bering-Norton Exploration Only Scenario
Annual Marine Vessel Requirements . . . . . . . . . . . . . 151

Bering-Norton Exploration Only Scenario
Local Population and OCS Employment
Peak Month Weekly Aviation Passenger Demands. . . . . . . . 166

Bering-Norton Exploration Only Scenario
Peak Month lWeekly Aircraft Flight Requirements. . . . . . . 167

Bering-Norton Mean OCS Case Population Projections
andGrowth Factors. . . . . . . . . . . . . . . . . . . . .177

Bering-Norton Medium Find Scenario Population Related
Marine Transportation Demands . . . . , , . , , . . . . . , 180

Bering-Norton Medium Find Scenario
Transportation Related Activities . . . . , . . , , , . . . 1~1

Bering-Norton Medium Find Scenario
Gravel and Drilling lMaterials Requirements. . , . , . , . . 182

XII



PaaeTable

● 53

54

55

56

57

e

58

59

60

61

62

●
63

64

●
65

66

67

68
●

Bering-Norton Medium Find Scenario
Pipeline Construction Tonnage Demands. . . . . . . . . . . 183

Bering-Norton Medium Find Scenario
Transportation Demand of OCS Consumables . . . . . . . . . 184

Bering-Norton Medium Find Scenario
Resource. Production Transportation Demands . . . . . , . . 185

Bering-Norton Medium Find Scenario
Annual Marine Vessel Requirements. . . . . . . . . . . . . 188

Bering-Norton Medium Find Scenario
Local Population and OCS Employment
Peak Month Weekly Aviation Passenger Demands . . . . . . . 195

Bering-Norton Medium Find Scenario
Peak Month Meekly Aircraft Flight Requirements . . . , . . 197

Bering-Norton Low OCS Case Population
Projections and Growth Factors . . . . . . . . . . . . . . 206

Bering-Norton Low Find Scenario
Population Related Marine Transportation Demands . . . . . 209

Bering-Norton Low Find Scenario
Transportation Related Activities. . . . . . . . . . . . . 210

Bering-Norton Low Find Scenario
Gravel and Drilling Materials Requirements . . . , . . . . ~1~

Bering-Norton Low Find Scenario
Pipeline Construction Tonnage Oemands. . . . . . . . . . . 212

Bering-Norton Low Find Scenario
Transportation Demands of OCS Consumables. . . . . . . . , 213

Bering-Norton Low Find Scenario
Resource Production Transportation Demands . . . . . . . . 214

Bering-Norton Low Find Scenario
Annual ,Yarine Vessel Requirements. . . . . . . . . . . . . 215

Bering-Norton Low Find Scenario
Local Population and OCS Employment
Peak Month ‘+ieekly  Aviation Passenger Demands . , . . . . . 224

Bering-Norton Low Find Scenario
Peak Month Weekly Aircraft Flight Requirements , . . . . . 226

XIII



Table

69

70

71

72

73

74

75

76

77

78

B’- 1

3-2

B-3

Page

Bering-Norton High OCS Case
Population Projections and Growth Factors. . . . . . . , , 234

Bering-Norton High Find Scenario
Population Related Marine Transportation Demands . , . . . 237

Bering-Norton High Find Scenario
Transportation Related Activities. . . . . . , . . , . . . 238

Bering-Norton High Find Scenario
Gravel and Drilling Materials Requirements . . . . . . . . 239

Bering-Norton High Find Scenario
Pipeline Construction Tonnage Demands. . . . . . . . . . , 240

Bering-Norton High Find Scenario
Transportation Demand of OCS Consumables . . . . . , , . . , 241

Bering-Norton High Find Scenario
Resource Production Transportation

Bering-Norton High Find Scenario
Annual Marine Vessel Requirements.

Bering-Norton High Find Scenario

Demands , . . . . . . . 242

. . . . . . . . . . . . 247

Local-Population-and OCS Employment
Peak Month Weekly Aviation Passenger Demands , . . . . , . 252

Bering-Norton High Find Scenario
Peak Month Meekly Aircraft Flight Requirements . . . , . . 254

Materials Required for Drilling Activities . . . , . . . .B-19

Supply Boat Movements by Activity. . . . . . . , . , . , .B-24

Characteristics of OCS Employment
Trip-Making by Task . . . . . . . . . . . . . . . . . ...3-25

XIV



mw2
●

1

2

3
●

4

5

6
9

7

8

9

12

13

14

15

16

17

18

19

LIST OF FIGURES

Page

Location of the Study Area.... . . . . . . . . . . . . . . 4

Relation of CORE Technical Studies to Each Other. . . . . . . 9

Port of Nome Location Map... . . . . ’ . . . . . . . . . .

Breakup and Freezeup Data, Northwest Region . . . . . . . .

Example of Lighters and Tugs in Operation

Assumed Inbound-Outbound Relationship for Dry Cargo
and Liquid Bulk Commodity Groups as a Function
of T’hroughput  Tonnage . . , . . . . . . , . . . . . . . . .

Location Map of Kotzebue and Kobuk Region Communities . , .

Location Map of the Port of Kotzebue in Kotzebue. . , . . .

Example of River Based Tug and Barge Operation. . . , , .’ .

Location Map of Unalaska/Dutch  Harbor Port. Facilities , . .

Passenger Load Factors on Selected
City PairAirRoutes . . . . . , . . . . . . . . . . . . .

Nome Airport Layout Plan., . . . . . . . . . . . . . . . .

Kotzebue Airport Layout Plan. . . . . . . . . , . . . . , .

Unalakleet Airport Plan... . . . . . . . . . . . . . . .

Mien Air Alaska Scheduled Air Routes. . . . . . , . . . . .

Munz Northern Airlines Air Routes . , . . . . . . . , . . .

Medium Find Scenario

23

29

35

47

54

55

62

67

93

96

99

102

112

118

Field and Shore Facility Locations. . , . . . . . . . , 172, 173

Low Find Scenario
Field and Shore Facility Locations. . . . . , . . . . . 202, 203

High Find Scenario
Field and Shore Facility Locations. . . . , . , . , . . 230, 231

xv



Paqe

&1 Phases of Offshore Development. . . . . . . . . . , . . . . B-3
a

B-2 Illustration of Typical Goods Movement
Bering-Norton Region . . . . . . . . . . . . . . . . . ..B-14

B-3 Bering-Norton Lease Sale 57
Assignment to Air Links of Outbound
Intrastate and Interstate Travel. . . . . . . . . . . . . . B-30 ●

B-4 Employment Related Intrastate & Interstate. Tripmaking . . . B-31

4

XVI ●



●

1.0 INTRODUCTION

1.1 Purpose

●

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 (OCS) 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 (BLPI) 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 grepared 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 OCS issues was not

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

1



ameliorate impacts. These limitations were imposed

factors, beyond those identified herein, will enter

making process. State and local governments, other

and individuals must be provided the opportunity to

assessments of alternatives and mitigating factors.

because many other

the federal decision

agencies, or groups

make independent

In the federal

OCS 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 OCS 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

areal extent of the study is determined by the systemic character of the

modes to be examined.

9
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●

Theproposed Bering-Norton Lease Sale, No. 57, currently scheduled for

November, 1982, is the first lease sale scheduled for the Bering Sea

Ocs . The area initially identified for sale is described by the U.S.

Geological Survey

west by longitude

south by latitude

to be bounded in the east by longitude 162° W., in the

170~ IA/., in the north by latitude 65° N., and in the

630 N. 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

Nome and Made Hampton Census Divisions. The area inc’

Island, most of the Seward Peninsula, and the eastern

ncorporate  the

udes St. Lawrence

and southern garts

of Norton Sound south to the Yukon River Delta. \Jithin this region

people 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 anticiuatecl  to maintain

this role throughout any of the prospective OCS development activities,

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

*This initial sale area is excected to be reduced during the traCt selection
process and possibly reduced further for environmental or other reasons at
a later stage of the OCS decision making process.

3
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●

Nome-hJade

tributive

exception

Hampton region, as both generator and recipient of this dis-

junction, will also be treated as an entity. With the

of !Jnalakleet  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/Dutch  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-tiade 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 KS 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 each of several hypothetical petroleum

development scenarios, the characteristics of

with those of the ~ase Case to create several

is then compared to the Base Case to identify

impacts of OCS activities. A more definitive

the scenario are combined

“OCS cases.” Each OCS case

the positive and negative

explanation of the S:S?

methodology can be found in the “Second ?rogram Summary Report”

(PMP&Co. , 1980) , A more definitive explanation of :he methodology

employed in this report is found in Append

methodology contained in Chapter 2.
x B with an overview of

5



As mentioned above, the beginning point of this study is the identifica-

tion of existing conditions, which are presented in Chapter 3, together 9

with an analysis of cu~rent trends. A forecast of these trends to the

year 200fJ and a brief description of the alternative future they portend

is the focus of the 13ase 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 4

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 anal’ysis, as an aid to the reader, a g:lossary~of  these tsrms is c

included as Appendix A.

* The term “exploration only” implies that during the exploration
phase no oil or gas ts found in large enough quantities to be
commercially recoverable, and no further development takes place.



2.1 Introduction

2.0 METHODOLOGICAL OVERVIEN

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, of which the

transportation impacts analysis is 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 is 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.

9
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SZSP studies are organized

2.2 SESP Process

nto two major groupings: Core Techncal

Studies and Special Technical Studies. Core studies are labeled

because they form the nucleus of the program and are directed at

9

as such

a lease-
4

sale specific analysis of change induced by OCS 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 orI a longitudinal investigation

of the OCS oil and gas development process. This methodology encompass

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.

The pre-sale impacts analysis moves forward in two steps. The first step

is the analysis and projection of OCS petroleum development activities

9

a

9

(scenarios ). These scenarios provide a description of expected OCS actions
9

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
e

8
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FIGURE 2

RELATION AMONG PI?E-SALE SESP STUDIES
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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 9

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 9

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 c

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. Q

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

2, the evaluation begins with an analysis of existing conditions by fore- ●

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. tiext, a set of forecast conditions assuming the a

sale does occur are prepared for each of the scenarios. Finally, each of

the OCS forecasts is compa~ed to the base case forecast to determine the

extent of change attributable to each scenario. ●

10
●



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

●

It 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 conununities. 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 of 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 brief

11



understanding of the differences between the processes, hopefully, will

assist those who review this study. In particular, the discussion
4

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 STPF’ are never fully compatible, nor should they be,

since they are designed to serve markedly different purposes. )jeverthe-

less, they should be viewed as complimentary. o

Table 1 shows a generalized methodology for both the STPP and the TIAP

with comparable steps placed alongside each other. The most obvious 9

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 transportation 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 sarly gart of ●

possible conclusions may be evaluated, the final product is aimed at

reaching an optimum solution.

12
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TABLE 1

COMPARISON OF TRANSPORTATION
TO THE

TRANSPORATION IMPACT

PLANNING PROCESS

PROCESS

Transportation Planning Process Transportation Impact Process

Step

e 1

2

3

4

5

6

7

Description Step

Goals and Objectives 1

Inventory of Existing ~
Conditions

Development of Socio- 3
economic Forecasts

4Forecasting of Transporta-
tion Demands

Development of Transporta-
tion Alternatives

Evaluation of Transporta- 5
tion Alternatives

Selection of Recommended
Plan and Implementation
Strategy

Description

OCS Leasing Process

Inventory of Existing
Conditions

Development of OCS Scenarios,
Base Case, and OCS Cases

Forecasting of Transporta-
tion Demands for 8ase Case
and OCS Cases

---

Assessment of Transportation
Impacts

--

Source: Ada~ted from Peter Eakland and Associates, 1980
a
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The TIAP, on the other hand, has a narrower focus from several

perspectives. The scope, direction, and type of conclusions are

externally directed in

leasing process, which

regulations. The TIAP

separately rather than

that study requirements are dictated by the OCS “

incorporates federal laws and administrative

for the most part analyzes facilities and services

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 a 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 ST’PP 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

demands and impacts may extend twenty years or

is made. The same study area will be examined

direct transportation

more after the lease sale

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.

14
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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. l%e 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 al? facilities and services, both public and private, which are

potentially impacted by OCS-related  transportation demands.

The differences influencing study area and inventory extend into the fore-

casting of socioeconomic conditions, which is step 3 in both gracesses.

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 a

range of socioeconomic options is usually generated initially in the STPP,

a single set of conditions is usually chosen for detailed analysis. In

15



the TIAP, specific OCS activities and employment are separated from other

activities. The OCS scenarios establish the timing, location, and

character of development for a range of economic discoveries of 0{1 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 OCS-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 n<on-OCS 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”

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

in the scenarios for the OCS lease sale under consideration.

es.

udecl
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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 first 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 likely in the evaluation stage.

DiffetY2t7CeS 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 likely differences or

changes (impacts). Second, the character of the other OCS cases are com-

pared against that of the medium find OCS case to 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 Q

the focus, direction, and methodology employed in this study will increase

this report’s usefulness.

9
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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 OCS 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/Dutch Harbor and the

Village of Kotzebue. This latter data was collected to aid in defining

the western 41aska 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:

o Terminal characteristics -- including:

- facilities

navigation

usage

- capacity

o Carriers -- including:

scheduled

contract

19



s Shipping rates and tariffs

a Applicable regulations and regulating agencies

3.2 Water Mode

The water mode of transportation in western Alaska providesan important

service during a limited summer operating season. \/irtually  all commodities

having low value to weight ratios, such as construction materials, petroleum ●

products, and transportation and construction equipment, are shipped by this

mode to and within western Alaska. !Jith the exception of personal travel by

small outboard engine-powered boats, water transportation in western Alaska ~

is exclusively freight oriented. (WAATS, 1979)

Two types of vessels service western Alaska: Tug and barge and general a

cargo. Goods are shipped from Seattle, either directly to the many Iwestern

Alaska communities, or indirectly through transshipment hub ports such as

Kotzebue, $lome, St. lMichael  , Bethel, C)illingham,  and Unalaska/Dutch  Harbor, ●

The linehaul movement of goods from Seattle is handled by oceangoing vessels,

however, direct accsss to communities is restricted by shallow coastal arsas.

The exceptions are Unalaska/i3utch  Harbor, which has deep draft capacity, and Q

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 througl@

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
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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

Each oort’s needs must be individually determined.those facil ities.

3.2,1,1 port of }jome

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 tvm jetties: a west jetty and an east jetty.

The west jetty is approximately 122 meters (400 feet) long and the east

jetty is approximately 73 meters (240 :eet) long. Both are constructed

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

21



TABLE 2.

MARINE FACILITIES 1NVENT0R%
.

9reakwater

Dock

Berths

F1 oats

Freight Terminal

Freight Storage

Transshipment Point

Passenger Terminal

goat Repair

Boat Launch

Availability of:

Nome

No

Yes

No

No

Yes

Yes

Yes

No

No

No

Kotzei3ue

No

Yes

No

No

N6

Yes

Yes

No

No

No

Unalaska/Dutch  Harbor
4

No

Yes

No

No

No

Yes

Yes

No

No

NO

Fueling Facilities Yes Yes y~’j

Customs Yes Yes Yes

Source: State of Alaska, Office 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 4

(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 to its present size. The Corps ●

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). “However, the entrance channel is 4

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 ●

inspected and found to 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 ●

and the work is

Fairbanks under

meters (8 feet)

presently done through a contract with Doyon-Ghemonn of

Corps of Engineers supervision. The contract calls for 2.4

at mean lower low water (MLLkl), 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).

4
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 (570 feet) along
a

the north

about 277

and south

and east bank of the entrance channel and tmt-ning basfn, and

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

shoreline of the Snake River. Tlie north revetment of the turning
●
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basin functions as the only dock in Nome Harbor. The dock is owned by the

City of Nome and is open to the public. The port will only accommodate

small lighterage 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 revetment.

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 pa?letized on flat-

racks, and limited contractors’ equipment. The terminal is equipped ‘with

an 80 short ton (ST) capacity Flanitowoc 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 (2,4oo 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 space 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 plans 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

equipment

other low

damage. When Iightering Iinehaul vessels, the available

has the capacity to discharge 2,000 ST/day. However, tidal or

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

Lighterage Company. Bulk petroleum primarily consists of gasoline, kerosene,

jet fuel, and distillate fuel oil. During world War II 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 Q

the capability of

liquid bulk petro”

ability to move 1’

handling 35,000 bbl/day (approximately 4,900 tons) of

cum. However, this capacity is also limited by the

ghters up the channel in shallow water.

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

engineering studies have been completed that recommend a series of
4

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 by an

armored causeway and the dock at Nome would be protected by a pr+stressed
a

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

facilities. The construction of

would allow the direct unloading

is preventing improvement to lNorite’s port

either of these causeway/dock facilities

of dry bulk but not POL from oceangoing

vessels. Lighterage  activities would continue to be required for unloading

Iinehaul  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 total throughput tonnage. T’he benefits of these 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, !dhen

strong southerly winds are prevalent, vessels anchor up to 4.8 kilometers

(3 miles) offshore as the holding ground at closer anchorage sites are poor.

At these distances from shore, water depths vary from 9 meters (30 feet)

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

changes. About 3.2 kilometers (2 miles) offshore the t

about one knot (1.85 kilometers/hour or 1.15 miles/hour

than by tidal

dal current averages g

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 MLL!d with a strong offshore wind. 4

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-jepternber, e

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 Q

closed about 20 percent of the time, leaving about 96 days of the 120 day

shipping season available for port operations.

Figure Q illustrates the dates of ice breakup and freezeup for selected
-...

Norton Sound communities. Table 3 illus~rates various cl;~atic conditions
. . -—

that exist in the vtcinity of Norne on a month to month basis. ‘Breakup
9

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
4

storms. Navigation ‘in Norton Sound is considered unsafe between nid-October

and early June due to ice conditions. Ice thickness has been estimated to

be from approximately 1.0 meters to 1.3 meters (40 to 52 inches) with a
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 a
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Name (Norton Sound)
Breakup 4{28-6/28 Avg. 5/29 i
Freezeuo 10/13.12/13 Avq. 1 1/12 “1

●

TeIler  (Gramiey Haroor)
Breakup WI 2-611a AW. 617

~1

“ Rs%mz-
Freezeup 10/13-12/26 Avq. 11/10 Freezeup 10/8-11/19 Avg. 11/2

\ /

1 Preezwg 70/10-12/7 Avg. 11 I’1O
u

hmw-fwmv  m famann.

%um:  u.S. Cam  ati Gmmmc  %wv.  1964 Ummd  S- Cum  Rut 9. hen%? and  Ar’=ue Guu,
mast,.  b ~ m titan  * ma ~MKa. Mwmlmw. , 975. Chuhm,  *.: 3.”fq Stn,i+a
Gw: *d - 0ia01*8nc!w  ad AWan CO=Ut  Zmm  and  Mxmrn  .%v,ron-  31 maos.

/
Unaiakieet  ( Unatakieer  River) ~

I 3reakuu 4128-5/20  .Avq. ji’1”1 I
Frzezeuo 10/8-1 1;19 Av;. 10/25 I-. -

Figure 4

EREAKUF AND FREEZEUP DATA, NORTHWEST REGION

(iiodi fi ed from Dames & /lloore,  1380, as
Modified from Sel kregg, 1974, Figure 44)
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Ice Coverage (%)

Temp. Average (°F_)

Temp. Low (°F)
u
o

Wind

Wind

Fog

TABLE 3

CLIMATIC CONDITIONS IN THE VICINITY

OF NOME, ALASKA

JAN FEB MAR APR—— —.

88 100 88 88

6 6 9 21

-39 -42 -38 -27

Mean Force 10 10 9 9

Direction E NE E E

Avg. Days) 31 1 1

—.—.————

Source: Engineering Computer Optecnomics,
Planning Commission For Alaska on

& ● ● h

MAY JON JIJL AUG SEP OCT NOV DEC— —  — —  — —  .—

62 25 -- -- -- -- 75 75

34 46 50 49 42 30 17 8

-11 25 32 30 17 -3 -39 -41

9 8.5 8.5 9 10 9.5 11 9

N Wsw WSW SW N N N E

3 5 3 2 -- -- 1 2

Inc. , Final Report to the federal State Land Use
Potential Port Site Assessment, 1977.



location for each is well documented in U.S. Coast Guard Publication

CG-162, “Light List, Volume III, 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. i’lichael Canal,

Unalakleet River, Kwiniuk River, Koyuk River, and Kotzebue (L. Berger,

‘JAATS, 1979).

Facilities Useaqe. 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 linehau~ 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 linehaul vessels, three or four

contract dry cargo linehaul  vessels, and three or four contract linehaul

tanker barges arrive at Port Nome. One vessel, the North Star 111, is a

general cargo ship while the rest are barges with companion tugs. Each

dry cargo linehaul 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,
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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 “superbargesi’

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

the ‘iAlaska,” 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 Nom@ are the “Foss 286-1” and “Foss 287”, which called on

Nome in 19790 Respectively, these barges are 87.2 meters by 23.2 meters

(286 by 76 feet) with a capacity of 7,000 STand 87.2 meters by 23.2 meters

(286 by 76 feet) with a capacity of 5,700 ST. For analysis purposes, this

study assumes a linehaul dry cargo barge to nave an average capacity of

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

Accompanying Iinehaul 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.

The North Star 111 is a converted “Victory” class cargo ship build during

‘World Mar II (1945). The ship is government-owned and operated and transports

cargo to private individuals and Bureau of Indian Affairs (BIA) facilities q

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  cra~t 9

LCM (6)) which aid in lightening cargo over the beaches for many of the 56

connnunities it visits each year. Three of the LChl(6) type vessels have a

dry cargo capacity of 22 long tons (24.2 ST). The fourth LCM has been ●
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CHARACTERISTICS
SHIP

Length

Full Load Draft

Deadweight Tonnage

Cargo Space - Dry Cargo

Cargo Space - Liquid 9ulk

Lighterage Craft

Power Plant

Cruising Speed

Ship’s Crew

?assenger SOace

TABLE 4

OF BUREAU OF INDIAN AFFAIRS
NORTH STAR 111

138.7 meters (4S5 ft.)

8.7 meters (28.5 ft.)

11,431 ST (10,206 long tons)

11,894 cubic meters (420,000 cu. ft.)

3,217,250 liters (850,000 gals.)

4 LCM landing craft

5,850 hp-diesel

16 knots

41 officers and men

5

8 Source: Western and Arctic Alaska Transportation Study, 1979; Louis Serger

& Associates, Inc.

●

9

●
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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

liter per minute {250 gallons per minute) transfer pump. During the first

of its two voyages each year the ship also carries a 56,781 liter (15,000

gallon) oil scow on board which is push-towed to shore by the LCM tanker.

Additional operating data is provided in the later discussion of the

various carriers.

The lighteraging serv. ces provided at the Port of ?iome are a contract

service principally oriented to the unloading and loading of linehaul

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 connnodities and liquid 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 to

Scammon Bay, including communities up the Yukon River to St. Marys, are

also served by another lighterage service from St. IMichaels.

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 varietij ~f sizes of tugs and ●

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 ics brsak-u~ 4
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EXAMPLE OF LIGHTERS WI TUGS IN OPERATION

Source: Comprehensive Development Plan, Kotzebue,  Alaska;
Alaska State Housing Authority, March, 197?.
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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. ‘JAATS,

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 to 0.9 meters (1 foot to 3 feet) 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:

a Two (2) -- approximately 24.4 meters (80 feet) long barges each

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

linehaul tankers because on board pumps are of high 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)

a rated

liquids

-- approximately 36.6 meter (120 feet

capacity of about 560 ST. This barge

and dry cargo. This barge’s basic ut

long barge with

can also haul bulk

lity 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 is 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.

s 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 Iinehaul

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 Iinehaul 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 fnorn the

linehaul barge at the same time the other is discharging ashore. If two

more linehaul vessels arrive at the anchorage on the same day, they are
A -.

or

m worked simultaneously, if possible. Otherwise, they are worked sequentially

based on arrival. There is little waiting time to unload linehaul  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. ?[ormally,

cargo is stored in Nome until a sufficiently large enough load

37



is accumulated to make the deliveries profitable, although an attempt is

qade 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 forklift 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

awaits high tide, moves the barge on to

With the next high tide after unloading

from a coastal village, the tug

the beach and unloading proceeds.

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

Imeters  (55 feet) long, 4.3 meters (14 feet) wide, with a 1 .2 meter

(4 feet) draft when loaded; and the 330 hp. “NANUK II”, 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

38
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Table 5.

ANNUAL COMMERCIAL VESSEL ACTIVITY
NOME HARBOR
1972 - 1977

Inbound Outbound
Year Dry Cargo Tanker Tow or Tug Dry CargO Tanker Tow or Tug

1972 29 2A8 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 6 316

Source: Corps of Engineers, ‘Waterborne Commerce Statistics.
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by direction inbound and outbound to the harbor. These reflect both

Iinehaul and transshipment Iightering 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 wesented

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 Rer

year. If the data for 1972 and 1977 are excluded, because they appear as

abnormalities in the trend, a rate of 2.59 tons per capita per year is

produced. !Jpon 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

ca~ita Der Year will be selected for forecasting our~oses.
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P13RT  OF NOME
7dROUGHPUT TONNAGE  ‘OR

P~RIoD 19713 T(J 1977

!LARGES7 CWFIO017V GROUPS
Lumoer
and Xaod

?etro I e~m ~ood Furniture
2

~uilding.
?roduc:i  ~ ?roducts Commodities ?Woduc+ %oduczs J

:3,244
15,309
35,523

23,302
22,5al
~5,72~
~3,32~
13,250

2,095
1,584

2,375
1,319
2,335
1,+14

i ,359
1,371

1,373

399
597

! ,086
! ,2S9

333
1,560
5,317

2,015

1,329

1,296

1,195

1,353

239

1,476

2,195

All
Others
Commodity
Grouos

371
357
19(3

6a6
i ,335

307
422

1, id7

Wmua 1
Tora 1

mJ,351
27,331
j3,;Q9

~3,782

32,314
31 ,356
29 ,jz~

56,418

3. Lmnoditi  es incl ude 3 broad vari ery of i terns juch as jt~reos,  zozs ind ~ans, :CC.

1. Lumoer  and wood Furni :ur~ voduc:s  i nci ude 1 umoer; J1 ywooa; ~urniv~re  and fixtures; ~ui o and
?aper  products; :imoer ?OSCZ; piling; ~nd worked  WOOO.

5. 3uilding  naducts include  3SOtIalt building ma~erial~; ‘!Jooer  and niscsl laneous SI astic Jrsduczs;
>uilaing  cement; structura 1 Cl ay .3roduct5; i ron ana jzeei jhaoes  ; = aoricacsd  metal Iroauczs;
and al ectricai and nonei ec:rlca 1 macninery.

SOURCE: Corps of Znginesrs, ;Jaterborne  commerce Scatist;cs,  J~rt 4,
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Year

1970

1 97?

1972

1973

TABLE 7

PORT OF NOME
ANNUAL. PER”CAPITA-  TiiROUGliPUT  TONNAGE - 1970 ‘tO 1977

Regional Throughput Tonnage
Tonnaqe~ Populationz Per Ca~ita

9

20,951

27,931

43,149

.28,782

9,700

9,700

10,000

10,300

1974 32,314 10,700

1975

1976

1977

31,356

29,624

56,418

11,100

12,000

11,800

Average Annual Per Capita Throughput Tonnage
(Al 1 years included)

Average Annual Per Capita Throughput Tonnage
(Excluding 1972 and 1977)

2.16

2.26

4,31

2.79

3.02

2.82

2.47

4.78

3.08

~.~cj

Notes : 1) Corps of Engineers, Waterborne Commerce Statistics

2) Alaska Department of Commerce and Economic Oevelcpment,
Numbers, Basic Economic Statistics of Alaska Census Division.
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The most recent

for 1977. This

cornnodity  class-

breakdown

data are

fications

and the movement of construction related machinery, all commodities

of throughput tonnage by origin-destination is

Illustrated in Table 8 for a variety of

With the exception of some petroleum products

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 there is no explanation. For

example, distillate fuel oil, conunodity code 2914 in the petroleum

products group, with a throughput of 25,323 tons (approximately 45 percent

of total throughcmt 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 mors 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 Nome’s economy are exported to other
communities in the rsgion when goods are purchased in Nome’s stores
and shipped to the Bush by air. See Figure B-2.
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TA8LE 9

PORT OF NOME
PROJECTED 1980 TONNAGE BY 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 bbl) (190,000 bbl) (10,000 bbl )

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
shot-r tons. This factor averages the varying weights among different
petroleum products.

● SOURCE: Arctic Lighterage Company

45



a standard relationship for the inbound and outbound characteristics of

throughput tonnage. when the data from Tables 6-9 are evaluated for this d

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 B and C

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

respectively, and in Part D, the combination of Parts A, B, and C are shown. a

The directional splits 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

is sent

another

tonnage

tonnage

percentage of total tonnage for bulk petroleum and dry cargo that

to and consumed by the City of Nome or transshipped from there by

mode. Part E is derived from Part O by subtracting the outbound 4

from the inbound tonnage. Figure 6, Part F, illustrates the

transshipped to outports and is derived directly from Part 3.

This information will be used to determine Port Nome’s operating capacity c

in the next section and is the beginning point for the various forecasts

developed in later chapters.

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

provide for a commercial goods transportation service is in part a

function of the variables identified below. One variable more than the ●

others affects the ability of the Port to grow beyond a certain extent.

The current characteristics of these variables has been presented and

discuss?d in past sections. In the discussion that follows, the influence S
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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.

o Number, type, capacity, and use of equipment available on:

- docks

- Iinehaul vessels

- lighters

e Number, type, capacity, and use of the inehaul vessels and lighters. t

s The character of transportation demands for:

offloading/loading of linehaul  vessels

- transshipment and delivery of goods to

versus

outports

Based on the foregoing discussions of the Port of Nome, the most important

factors limi’ting capacity are:
d

s Climatic conditions limiting operations to four summer months.

o Shallow water depths in the entrance channel, which influences

the use of lighters and restricts their operating capacity.

o The physical limits of existing dry cargo and bulk petroleum

storage facilities, which, although not at capacity, appear to be

near capacity.

s The size of lighters and their liquid bulk pumping equipment,

which in combination with navigational restrictions, influences

utilization of the lighters.



●

●

9

e

e Although demand for outport de?

takes a disproportionate amount

against the linehaul  function.

veries is small in

of time and effort

volume, it

when compared

the storage facilities and utilization of the lighters. In tlx

that follows the capacity and ut?lizatton of the storage facil
.—

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

When viewed collectively, the critical variables influencing capacity are

discussion

ties and

port’s capacity.

As discussed ear? ier,

meters (15,000 square

square feet) of which

the dry storage facilities consist of 1,400 square

feet) of covered storage, 223 square meters (2,400

is heated. The bulk petroleum storage consists of

about seven tanks of varying sizes with total capacity of 24.6 million

liters (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 seems resol’{able

‘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 4

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. 9

For example, demands for jet fuel are reaching the capacity-replenishment

limits and with the start of new service to Iiiome this summer, all demands

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

petroleum facilities.

The capacity of the lighteraging operations must be viewed from two 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

lighteraging 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 a

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 linehaul  operations can

achieve their advertised daily discharge capacity of 35,000 barrels per 9

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 ~f approximately 96 good
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●

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 linetiaul loads such that full

capacity can be utilized all the time

object may use more space than weight

estimated that the reduction in capac”

The bulk character of a light

thus restricting capacity use. It is

ty is as much as 50 percent so that

instead of ten days, it is more likely to take 20 or’more days to ?inehaul

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 to outports  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, whtch was a major school construction season in many coastal villages,

barges were loaded about 70 percent dry cargo and 30 percent oil by weight

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

because of the need to have a crane and forklift equipment on board.

The amount of tonnage expected to go to outports in 1980 is 1,400” ST

(10,000 barrels) of bulk petroleum and l,200STof  break-bulk and con-

tainers of dry cargo. At the reduced capacities and assuming that each 4

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 9

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

If the 1980 cargo can be linehauled in 10 good weather days and the out- 9

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 Imore

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

seavans cannot be stripped rapidly and repacked for transshipment, or for 4

both or other reasons, the port’s capacity declines rapidly. For example,

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

added for replacing and loading the outport barges, this situation coupled ~

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 50 9

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- ●
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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 Koti!ebue  Sound in an area identified as the Kobuk

region (see Figure 7). As shown in Figure 8, the port 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 Kotzsbue. A 19.3 kilometer (12 mile) channel leads 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 (6 feet), they can be brought  Up the

channel to the dock and unloaded directly.
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Figure 7

LOCATION MAP OF KOTZEBUE AND KOBUK REGION COMMUNITIES

Source: Comprehensive Development Plan, Kotzebue, Alaska;
Alaska State Housing Authority, March 1971.
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The ciock cansists of jta~? sheet pile bulkhead with earth backfill . The

fats of the bul kheac! is 67 metsrs (220 feet) long and its height above

water is agproximat~ly 1 .8 inet~rs (6 fast). Natsr depth at the ‘aceo:t.$e

bulkhead varies from 5 to 8 feet. Tne facility has one dry cargo Ser:h;

one combination dry cargo/liquid bulk berth, and one Ro/Ro berth far s~a~l

river barges char will be completed  by August lg80. ,Wut 113 ,mecars

(390 feet) 07 berthing space is available. Acljacant to the dock is a
9

tsrminal are owned and operatsd by Arctic Lighterage Comoany. ‘~le

terminal is equipped ‘with an 80 ST cagacityt illanitowoc 4000 crawlsr

crane, several small cranes, a 25 ton forklift, ,3 number of smaller fork-

lifts, and other cargo handling equipment. The freight terminal handles

primarily dry cargo containerized in 36 cubic meter (8 fest X 8 feet X

20 feet) seavans and flatracks, limited contractor’s equipment, ~nd other

br~~k.bulk cargo. Cargo is stored adjacent to and on che docking fac~l ities.

Arctic Lightsrage Company reports there is room ‘or 250 to 300 containers

on the revezment. Container cargo destined for villages on the

Noatak River, Kobuk River, Selawik Lake, and along Kotzsbue Sound is

strioped from containers in the terminal and delivered UD river as brsak-

bulk. Storage capacity consists of 929 square inetsrs (IO,OCO square feet)

of covered storage and slightly less than 465 square meters (5,000 square

feet) of open storage area. The open storage is primarily used for empty

containers and contractor’s equipment. Like

capacity to discharge 2,000 ST/day, however,

an unloading rate of 1,000 to 1,200 ST in an

Nome, the equipment has che

Arctic Lightsrage  rspcrts

18 hour period in calm
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●

seas (L. Berger, WATS, 1979). The bulk petroleum terminal is owned by

Chevron USA and operated by 4rctic Lighterage Company. Bulk petroleum

consists of three grades of gasoline, diesel fuel, aviation fuel, and

heating fuel.

Several pruposals have been made to improve Kotzebue’s  port facilities.

They Include the construction.of a sheet pile bti?khead.for vessels with

2.4 meter (8 feet) draft; a sheet pile bulkhead and dredged channel for

vessels with up to 6.1 meters (20 feet) draft; and an armored breakwater

with a jetty extending 1524 meters (5,000 feet) 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 a Q8.3 ki:ometsr  (30 mile) road to

Kotzsbue, (!L4ATS,  1979). Cost of these proposed port improvements range

from approximately S1 mill ion tO S20 ,nill ion. Annual dredging is included

for each ~roposal co keep the channel leading to ~Kotzebue clear. To

implement tbes2 port improvements, the economy of ‘Koczebue would rquire

a major growth stimulus, 3UCh as large scale mineral sexploitation.

According to the ‘!4AATS sti~dy, this is not Iike?y to occur.

lNaviaaticnal  Charactsriszics. Kotzsbue Sound is a shallow smbayment with

depths of 11 meters co 16.5 metars (36 to 5~ feet), However, ic is :~:l~@

with sediments and the shoreline is very shallow with depths o? 5.5 Imetsrs

(18 feer) as far as 8.1 kilometers to 14.5 kilometers (5 to 9 miles off-

ShOre. The diurnal tidal range is about 0.5 metsrs (1.6 Feet). Winds in

sxcsss of 50 m.p.h. have raised che water level up to 1.5 meters (5 feet)

above the tidal high. Current from tides is less than 0.3 kilometers ger

hour (0.5 mi?ss per hour) and is not a factor in navigation; ~o;+ever,  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 g

tidal current, making navigation difficult.

Table 10 identifies the earliest, latest, and average dates of ice 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 g

of fog days on a monthly basis for Kotzebue is shown on Table 11. r~~

thickness is reported to be 1.3 meters (50 inches) during a hard winter

(ECO, 1977). ●
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TABLE 10

DATES OF ICE 8REAKUP AtJD FREEZEUP

IN THE VICINITY OF KOTZEBUE

13!@2.K Earliest

●
Breakup “5/31 5/17

Freezeup 10/23 1 0/02

●

Source: Engineering Computer Optecnomics,  1977

●

●

●

Latest

6/18

11/05
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Ice Coverage

Temp. Average

Temp. Low (°F

JAN

(OF) r.6 .6

-47

Wind 14eiin Force 12.6

Wind Direction E

Fog (Avg. bjKa) 1m
o

TABLE 11

CLIMATIC CONDITIONS IN THE VICINITY

OF KOTZEBUE, ALASKA

FEB- .—

100

-4.7

-48

11.9

E

1

Source: Engineering Computer Optecnomics,
Planning COmisiion for Alaska on

& m a a

I

APR MAY JUN JUL AUG—- —

100 87 60-72 36 Free

13.8 29.6 43.3 52.6 50.7

-44 -18 20 34 31

11.2 9.0 10.5 11.2 11.6

ESE W w w w

2 4 5 3 1

SEP gcJ

Free 87

40.9 25.5

17 -9

11.2 11.6

E ENE

1 1

Inc. > Final Report to the Federal State Land Use
Potential Port Site Assessment, 1977.

~

100

7.5

-36

12.4

E

?

DEC

100

-3.7

-47

10.9

NE
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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 ~oatak, 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

river up to operating depths for a few days “

the second half of June, tiotham Inlet, Selaw’

Selawik Rivers all become ice free. This is

to service the upper Kobuk River villages of

heavy rains will bring the

ate in the season. (luring

k Lake, and the Kobuk and

the only reliable period

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. Other

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 szason when

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

five small shallow draft tugs and barges have been used (sa~ 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 ‘wintsr since

the river del iveries must be made ‘while Kotzsbue Sound is still not frse
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. . .

.? Tug and barga carry cargo up the Kobuk River Pho[o: Sce~e and Delores .WCC6.;,.

FIGURE 9

EXAMPLE OF RIVER BASED TUG AND 8ARGE OPERATION

Source: Comprehensive Development Plan, Kotzebue, Aiaska;
Alaska State Housing Authority; March, 1971.
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of ice. The general cargo and bulk petroleum be

period has either been brought into Kotzebue the

airlifted in during the winter or spring.

ng delvered during this

season before or was
.

Once the Sound becomes ice free, operations in Kotzebue shift to lighter-

age of linetraul 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 lighteraging 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 III), four common

carrier d.~f cargo barges, two contract dry cargo, and one to two contract

bulk perroleum  barges. The frequency is two to three Iinehaul 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. Kotzebue 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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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 Harlmr

Facilities. Unalaska is located on Unalaska and Amaknak Islands in the

Aleutian Chain across Iliuliuk Bay from the abandoned military community

of Dutch Harbor on Amaknak 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, Iliuliuk 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. Ballyimo.

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 Teet)

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 lIANDLING  CATEGORIES

~NBOUND THROUGHPUT~/

Dry C~rgo 5,000 ST 7,500 s-r

Bulk Petroleum 22,377 ~/ 27,552 ST

(160,000 bbl) (197,000 bbl)

TOTALS 27,377 35,052
———. .. ———-—

Cnm NOTES: ~. Throughput tonnage is the sum of inbound and outbound commodities.

~/ The relationship 1 Ton =
This factor averages the

SOURCE: Arctic Lighterage Company.

7.15 bbl is used to convert barrels to short tons.
varyjng weights among different petroleum products.

OUTBOUND—

2,500 ST

5,175 s-f

(37 ,000 bbl )

7,675 ST

ah a a
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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 wkstern 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

Iliuliuk Harbor there is a long deep water

slipway was part of a now abandoned submar.

on Island adjacent to

quay with a slipway. This

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 are 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

Tryck, Nyman, and Hayes reported

in the protected lee of the spit

for this area. A November 1977 study by

that a new boat harbor may be constructed

at the northeast tip of Amaknak Island,

9

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 61 meter

68
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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 197!!, 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 plans 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. Iliuliuk Harbor, at the head

of Iliuliuk 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 is ava”

17 to 20 fathoms. This area is generally ice

tively warm waters of the Japan Current. The

Iable in water depths from

free because of the rela-

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.

!Jinds are variable and often strong. Southeasterlies are prevalent on

the north side of Unalaska Island from November through February. !iinds

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 ~ncluded,

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

9

4

4

a

4

4

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

Facilities Usaqe. In Unalaska/Dutch Harbor ships can reach the dock
9

without trouble and no lightening is r~quired. Table 14 illustrates the

annual level of vessel activity in Iliuliuk Harbor for the period from

1972 through 1977. The numbers shown include all types of commercial
a

vessels.

Throughput tonnage data for the period 1968 through i977 is illustrated

in Table 15 and fear 1977 is presented by commodity origin and destination a
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ILIULIUK HARBOR

VESSEL ACTIY Ii’Y

1972- 1977

1972 7tN

1973

7974

707

1975 877

197s 89

58

‘m

64

52

43
.

238

712

708

375

85

23

21

62

1977 150

53

52

42

36
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TABLE 25

HJULHJK HARBOR

THROU&fPUT TONNAGE

1968- 1977

1968

1969

1 $)70

1977

1972

1973

1974

19?’5

1$76

1977

120,980

2!53 ,905

~57 ,973

245,163

190,109

163,586

157,477

300,953

349,760

342,324

9
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in Table

between

creases

16. Table 15 illustrates a rapid growth in throughput tonnage

968 and 1977; approximately 183%. Most of this is due to in-

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

connnodities. Table 17 illustrates the distribution of outbound tonnage

from Iliuliuk to domestic ports. Approx

nage has a destination in western Alaska

3.2.2 MARINE CARRIERS

mately 96% of the outbound ton-

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 lNorton  Sound. Most of these carriers also

serve Kot.zebue  and Dutch Harbor. The carriers are regulated by either

the Interstate Commerce Commission (ICC); Federal Maritime Commission

(iFMC) or both, with the exception of the North Star III. ‘ 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 III. In the second group are contract lighteraging jer-

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

lLfUf. IUK HARSOR
1977 00f4E5TIC cmtn TONNAGE BY ORIGIN ANO OIXINATION

CC+HOO1?’Y  CLASS1F1CA71ON :tWIJNO  CCNr40i31TIES

ORIGIN _

WRWGHpuT

N

568
3,303

. -

4,019
.-

123

523
110

I1O

176
3

237

’380

46.141

56.120

189.243

?3

:83
14

1

f ,@j

33

;:

?,473

31.9 .X6

OIJTOOiJNO  :mllfj  lTTES
.“.  - . . . . .

?ONtiAGE . . . . . . . ..-.~
J911

0912

1491

2031

2081

2094

2099

2414
2’321

?431
2491

?591

2911

:1 ILL
F resh  FIsII,  3.sCgpC 5hell  fish

Shei 1 ffslt.  G.cegt ?reo.sred

salt

Fish and $heil fish Pregarad

AIcoho i fc ae’feraqes

&aceri es

Mi sce { I aneaus Fawd  pruducts

T i m b e r ,  ?ost$. ?oies, P+l inq
Lumner

lemer, P1 ywad,  &rked  ‘Xood
Wed Ndf?uiacturers,  WC.

?U I u and Pager Producr.S.  ,Nec.

Gdsol ine

LHC2
Iodfak

--

172
J75
.-

.-
9!

.-

“i3
110
22

501
110

110
14

450
12
3

;;
I 50

3:;

21,115
571
24

53,540

30,976
31 .s3

:3

:82
14

I

1 ,2Y2
48
35

~

11

::

37
2!30

i ,216

!85.665

?1
$ .29?

334
272

Wdfak
Lxc
<ouiak
3eil inqnam. .

LSC

3,350
59

. .

Wiak
55AP3

.-
%od ?ruduc U

.-

Sea tt I e
5eattt*
w
Kodiak
Wc
$eactle
LMC
Lesilak

.- . .

Lumaer  ind
‘Xaod iurn I ture
AmdUCZS

.-

.-
.-
.-

. . -.

Lk’C
<odi.ek .- .-

?. Icmond.
XAP

M

3eri nq 5ee

Ii Cnmnnd, CA

?fclamnd. U
Waldska

(odiak
<ing Cove
Aleut7an  ?orrs
>v?bj10f3
3SAP
Yaknek
Jill  inqnam
3echei
!lOme
3er7 nq Sea
W-? n

207
2,323
2,556
3,409

585
3,:.59 9

2912 :ec id

2914 lisr.illare  %ei Oil

‘{a  snex
3ecnel
Wu?

:Odlat
<inq :we
Alauclan ?orts
?rtb!lois
$S.4P
YaKneK
YSA@
lillinqnam
3ethel
St. Iicnae{
~Ionle
3erlnq  ;*,

Iorth
--

?ecro I em and Cua i ?rmuczs;
WC. .-

3241
J29 ?

9u1 ldinq  Canent
,Wsc. mmecai  I tc !inera t

PrcducLs
Imn. Steel  Shapes, Lxceoc

Sheet
F4brica  gad )feta ] PFMIXXS
,Wacninery, Except O ectrica 1

.-

.-
3ulldinq 3315
?roducts

3411
3s11

MC . .
LiiC
L*
<odiak .- .-

3711
rransportaclon
Fqu I pow c

YN.X  ‘/ehlcles,  ?WCS $ :qul  P-
r.en  c

Sedcz!e

LX
Lo(kidk
LXC3791 .-

.- --

4r12 ‘Zommdit!es.  Net. Saatt.  ] 2
LXC
Lodiak ‘“c. .

<Oalax
70TALS

––—
xotes: 1, ihrougnput  roondqe Is  :ne SUIS at  )naound and a“cnound  ce+mmaities

2. ‘; MC” reore$mm  :he Lake Jdsninqcon c~fldl

3. “S3AP” r?0resant5  t h e  SWtnerl y S iae of Ma Jldska  Pe”tnsu~a

4. “!4SAP” rsoresents the Wx%herfy  Side of me Alaska ?eninsuja

<aurce: bros of tngineers, #acerOorn@ Camsnat-ce Staclscic~
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Cestimtion

P~CHITAGE DISTRIBUTION OF O~OUND COMMODITE5

g~M~TIC PQRTS

1977

9ethel

Sering Sea Nar+h

Di 1.1 i ngim

Aleutian Parts

St. Michael

Kndiak

Alaskan %insul a

Seattle, tiashing-dn

time

,Pribilofs

King Cow

Sellingham, ‘fiashing+ton

To nn aae

22,1a4

14,505

9,747

5,952

10,775

4,402

4,376

4,029

27z

132,701

24.7

17.2

16.7

10.9

7.4

4.5

8.1

3.3

3.3

3.0

0.7

().2

lUO. o

/!3
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Carrier

U.S. Government
Bureau of
Indian Affairs

Arctic
Lighterage

Arctic
Lightsrage

TABLE 18

i’TIARINE  CARRIERS SERVING NORTON SOUND
a

Alaska Cargo Lines, ~
Inc.

Alaska ?uget United
Transportation Companies
(APUTCO)

31ack Navigation Co.

Pacific Alaska
Line - ‘dest~

Foss Alaska Line, Inc.

NOtss: 1.

2.

Source: L.

.
Tyw of Service

North Star 111,
General Cargo Ship

Coastal & Inland
River Tug & Barge

Lightsrage

Oceangoing Tug 2i
6arge

Oceangoing Tug &
Barqe, “COOL BARGE”

Coastal & Inland
River Tug & Barge

Oceangoing Tug ~
Barge

Oceangoing Tug &
f3arge

Crowley Maritime Corporation subsidiary

Abbreviations used:

r-rALL - Interstate Commerce .Commission
FMC - Federal Maritime Commission

3erger A ,Associates,  WAATS, 1979

Regulatory
Agency

None

ICC & FMC

Icc & H-lc

FNc

FMC

ICC & F??C

H4c

~~c

9

e

9
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●
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3.2.2.1 Common and Contract Carriers

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

into two categories: (1) scheduled ~ommon-carrjers,  and (~) contract

carriers.

Scheduled Common-Carriers. Typical examples of this tyge of marine ser*Jice

are Alaska Cargo Lines (formerly Northland Marine Lines); ?acific Alaska

Line-west; and Foss Alaska Line. ‘!dith respect to western Alaska operations,

each 1 ine ~publishes scheduled routes and sail ing dates and provides ser-

vices from Seattle to major ‘western  Alaska ports, Such as Nome, Kotzebue,

and Unalaska/Dutcn  Harbor. TabTes 19 and 20 identify the ports served by

Alaska Cargo Lines and Pacific Alaska Line-West and the naturs 07 the

Service: direct or \/is transshipment from another ~ort. Alaska Cargo

Lines generally make three trips per season stopping at )Iome three times

and Kotzsbue twice.

Pacific Alaska Line-Nest

Cargo Lines making three

travels a slightly differsnt route than Alaska

StOOS at )Iome and two at Kotzebue aach jeason.

~h~ ~irs~ trio usually begins just prior to braakup with a final destin-

ation of )Iome in the latter par~ of ;da~, ~~cj=ic Aldskd generally uS~S

two ~200 hp tugs and two 122 meter by 23 meter (~GO by 76 feet) cantainer

‘n addition,barges of 9100 OWT. . the icebreaker barge ‘fArctic ChallengerJ’

is used to break ice encountered during this time of year. ?he “~,rct;c

Chal~enger” is dlj~ used later in the season in the j~cond run tO ?yudhoe

say. Cargo is general Iy transferred m 1 ightsrage craft for delivery t~
,,

shore, and when commercial lighterage craft are not available, nelicooters

are used to transfer cargo.
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TABLE 19

PORTS OF CALL

ALASKA CARGO

(Formerly Northl and

LINES1

Marine Lines)

Dutch Harborz

Dill ingham

Bethel

Napakiak

St. Michae13

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 ~rom St. iPlichael.

4, Only one call at Kotzebue

Source: L. Berger & Associates, h/AATS, 1979.

4

4

9
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TAaLE 20

PORTS OF CALL

PACIFIC MASKA LINE - WEST -

(subsidiary of Crowley Maritime)

Oillinghain

Bethel

Yukon Riverl ‘

- Emmonak

- Alakanuk

- Kotlik

Mountain Village

- St. Marys

Name

St. Michae12

Unalakleet2

Kotzebue

Point Hope3

?aint Lay

‘Wainwright

Barrow

Kaktovi k

INO-W: 1 . Oeliversd by accompanying lighter from 91ack River.

7-. Oelivered  from Xome by Arctic ~ighterage  Co.

9 3. Commercial cargo for the Arctic Coast Ports are delivered  by

“cool ~arge” (Point Hope to Kaktovjk).

Source: L. Berger & Associates, WATTS, 1979

* 79



4

Contract Carriers. Contract or charter carriers are used by major shippers,

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

out Alaska as the need develops. An example of the use of this type of

carrier is transshipment of supplies to ?rudhoe 6ay 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 Slo~e.

Their largest shipment was made in 1975 when they shipped 153,000 tons

using 24 tugs and 48 barges. Crowley Maritime and Oillingham  ?+laritime

(Ocean 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 INorton Sound (Crowley Maritime, 1980).

Alaska Puget-United Transportation Company (APUTCO)  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 )iome two times and

Kotzebue two to three times each season. Table 21 provides a list of

locations and agencies  served by “COOL 6ARGE.’: In Nome, The National Guard

and iNational  Neather Service receive supplies via “COO1- BARGE.”

Puget Sound Tug and Barge Company is a contract operator that makes bulk

petroleum deliveries on a scheduled basis to distribution centers in

‘Aestern Alaska for Chevron USA, Inc. Their barges call at ?Iome two to

three times and Kotzebue two times during the season. Their itinerary

is Seattle, Nome, St. Michael, Seattle and Dutch Harbor, Nome, St. Michael,

Dutch Harbor. ‘uget Sound Tug and Qarge Company also moves a substantial

amount of construction material and contractor equipment on a non-scheduled
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TABLE 21

LOCATIONS AND AGENCIES SERVED 8Y
U.S. MILITARY SEA LIrT COMMAND “COOL 3ARGE”

Location m

Akhiok PHS
Atka ?!+s
A ttu USCG
Barter Island OEM,FWS,NIdS
Sethel AIC4RNG

BIA,PHS,N!AS
Cape Lisburne AAc
Cape tiewennarn ,AAC
Cape Romanzof MC
Captains Say p~s
Chignik Lake W-Is
Cold 3ay AAC,FWS,NNS
Oillingharn p~s
Znglish Say Oy’j
Sire Island FAA
Hinchinbrook Ff4A,uscs
;<arl uk FAA,USCG
King Salmon MC, Nws
Korzebue AAC ,AKAPNG
Le,/el Island FAA
Lonely NPRA, DEM
~f--~~t~ tiws
Middletown Island ‘AA
tiaknek iPs,PHs

;boreviations used:

AAc Alaska Air Command
JWRNG Alaska Army )lational  Guard
ARL Arctic Research Laboratory
ASL, Arctic Submarine Laboratory
31A 3ureau of Indian Affairs
DEW 3istanr Early ‘Warning Station
FAA Federal Aviarion Agency

~~ur~~: l-. 3erqer h Associat~s,  WAATS, 1979

~oca~ion

vI ome
ti.~. Cape
Oliktuk Point
Perryville
;Yoint 8arrow

Point Hope
?oint Lay
Port Clarence
St. Elias
St. George
St. Michael
Sarichef
Sheldon Point
Shemya
Tazal ina
Teller
Tin City
Togiak
Unalakleet
‘Wainwright
‘Aal es
‘?agataga

A%2QL
AKARNG,NWS
,4S1
DEN
?HS
pHs,A~RNG
INPRA,ARL,OEW
?9s
~EW,,~~RNG
USCG
uscG
NMF
.AKuARNG
PAS
?Hs
AAC
AAC
,AQQ.NG
AAC
,AKARNG
AK.ARNG
OEW,AKARNG
ASL
FAA

?!ds ~js~ ,1 !Ji~d?if~ Servics
xfilf ?Iacional Marine Fisheries

t{ational  ?~troleum ,IeserveINP2A ,
tiPs INational Park service
Nws National Weather Servics
USCG ~as. 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 lNome and Kotzebue
4

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 III. @

4

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 t!le Aleutian Islands to Cape Prince of Males and the second voyage
.

serves coastal vjllages  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 Lighteraginq  Service

Two contract lighteraging firms provide services to Norton Sound Communi-

ties: Arctic Lighterage Company and Black Navigation Company. 3och firms

provide bulk petroleum, and neobulk, breakbulk, and container dry cargo

delivery

located

service to outlying coastal communities, Arctic Lighterage is

n Nome and also provides a similar service from Kotzebue. The
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TABLE 22

PORTS “OF CALL

U.S.M.S. NORTH STAR III

(1 978 Season)

APRIL - AUGUST VOYAGE (miles trave?led, 6,704)

Outch Harborl
Gaodnews 3ay
Platinum
~un~nak
tiewtok
~oksook Say
Nightmuts
Mekoryuk
Scammon gay
Hooper Bay
Chevak
Golovin
Stebbins
St. Michae12
- lMarshall
- ?ilot Station
- ~lakanuk
-  Kotlik

White Mountain
Unakakleet
Scammon 8ay
Dutch Harbor
Savoonga
Gainbel  1
Shaktoolik
El irn
Koyuk
Nome
Little Diomede
‘dales
Tin Citys

AUGUST - OCTOBER VOYAGE (miles travelled 7,223)

ou~~h HarDo@
St. Michael

●
- Pilot Station

St. ,Marys
- Sheldon ?oint
- Alakanuk
- Kotlik
- st~b~ins

●
Y~ ome
3revig Mission
Little Ojomede
Kotzebue”
- 3uckland

Elarrow

9 Wainwright
Point Lay

?oint Hope
Kivalina
Kotzehue
~eeri ng
Shishmarsf
Little Oiomede
3revig Mission
Tin City
Deering
Little giomede
Xal es
port c~ar~nc~ “
Nal es
Mekoryuk6

Not2s: 1 . Ser,fes Gulf of Alaska & Sristal 3ay prior to Dutch darbor.
7-. Lower Yukon River points served iy local lighter in St. Yichaei.

9
3. ;rom Tin City return to Seattle.
q, Serves Aleutian ports prior t~ Dutch Harbor.
5. Kotzebue Sound and river porzs served jy Iocdl lighter.
5. Return to Seattle from Mekoryuk.

Source: L. Berger & Associates, WATTS, 1979



communities served from each locatton are identified in Table 23. These

services were described in detail earlier (pages 34-38 and 63). In addition ~

to these services, Arctfc Lighterage has the operating authorit~ and capability

to load and unload contract aircraft. Black Navigation located in St. Michael

recefves  dry cargo from Arctic Lighterage and bulk petroleum directly at

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 Elack Navigation are identj~~ed  in Table 24.

3.2.3 CARRIER RATES

IMarine shipping rates by carriers reflect the characteristics of traffic

to a given community. Among

length of haul, breakdown of

relationship between inbound

these characteristics are tots

tonnage by commodity and handl

and outbound cargo, and amount

tion. Table 25 illustrates commodity linehaul

for Pacific Alaska Lines and Arctic Lighterage

moved between Seattle and

3.2.4 REGIJL~T’I~~S

For marine freight operat

Nome or Kotzebue.

tonnage,

ng catzgory,

of competi-

rates and lighterage  tariffs

for a variety of goods

functions are handled byens, most regulatory

federal agencies. The Corps of Sngineers  handles the permit process for

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

local and State agencies, funds the construction of breakwaters and chan-

nel improvements. The L1.S. Coast Guard has multiple sea-oriented  mfs~ions,

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 mar

84
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TABLE 23

PORTS OF CALL

ARCTIC !.IGHTERAGE COMPANY

(Subsidiary of Crowley Maritime)

Points Served From Nome Points Served From Kotzabue

Shishmarsfl 8arrow

‘Aal es ‘riainwright

3revig )lission Point Lay

~eller Point Hope

Notne Kival ina

‘Mbits Mountain

Golovin

Slim

Koyuk

Shaktoolik

~nalakle~~

~~4 I)lichael

Stebbins

Gambel 1

Sdvoonqa

)!0s5s ?oinc

Ungalik

Hoooer 3ay

Cage ~Cmanzof

?Ioatak

Kotzebue

I!oorvik

Ki ana

Sel awi k

,Ambl er

Shungnak

Kotsuk

Deeri ng

3uckland

Xiwalik

Shishmarefl

YO-tss: 1. Shishmaref  is the only point served from both bases.

Source: L. 8er~er & Associates, ‘WATS, 1979.
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TABLE 24

PORTS OF CALL. .

NAVIGATION COMPANY~

El im

Koyuk

Shaktoolik

Unalakleet

St. Michaell

Stebbins

Moses Point

Ungalik

Kotlik

Hamilton

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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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-

4

Alaska pipeline, Congress

At the present time this

serving Valdez.

mandated that none of the oil could be exported.
4

egislation only affects the operation of-tankers

3.3 Air Mode

The air mode of transportation in western Alaska provides an important

year-round interstate, intrastate and intraregional  service. Aircraft
9

landing facilities are found throughout the study area; many are privately

owned. The scheduled type of service offered to the Nome and Kotzsbue

areas can best be described as “hub and

is available between these regional hub

Anchorage, with feeder service provided

s PO ke” in that Iinehaul service

communities and Fairbanks and

between the hubs and smaller cam-

lmunities 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

Anchoraqe 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

towers, fuel and maintenance, and weather reporting

and freight handling facilities, terminals, and the

ties such as control

and (4) passenger

r utilization.

Two measures of capacity

that can be accommodated

exist for airports--the size and type of aircraft

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 nay need to be

lengthened. In some cases, the runway configuration will govern and new

runways may be required to improve capacity. In other cases, the landing

aids and facilities may limit operations and need to be upgraded.

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

level land for development can be the ultimate ”constraint.

The Stats of Alaska has established for Alaska three major categories

of airports. International airports provide the interface between

combinations of international, interstate, and intrastate service. TrtJck

airports, which are

passengers to outer

usually served by jet aircraft, distribute goods and

ying secondary airports approximately 241 Km (150 miles)
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to 323 km (200 miles) away. The designation rer)resents  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

designated

For each a

eet are each designated as trunk term”

as an international airport,

rport, minimum visibility and ceiling

nals; Anchorage is

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

ground facilities at these airports.

The existing route structure and passenger

Figure 11 and 1978 traffic between city pa’

identified in Table 2EI. The passenger loaf

runway characteristics and

load factors are illustrated in

rs for January and 4ugust zre

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 enmloyment

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) long, by 46 meters (150 feet wide. The
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TABLE 26

AIRPORT AND RUNNAY CHARACTERISTICS ANO 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

- Service Level Carrier Carrier
Air

- Design Type Carrier

Runway Catagory Non-
?racision Pr5cis-

Lighting

- Rotating yes yes
Beacon

\lASI yes yes

- Fiunway yes yes

- Approach yes no

Navigational
Aids

\~OR

- NOB

- ILS

yes

yes

yes

yes

yes

no

Air
Carrier

Air Air
Carrier Carrier

Non- 10 n- Non-
on Precision Wecis. on Prscision Precision

yes yes yes yes

yes no yes no

yes yes yes no

no no yes no

yes

yes

yes

Sources: FAA and L. Berger & Assoc. WAATS3 1979.

no

no

no

yes no

yes no

no no
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RUN14AY  ANII GROUND  FACIL1lIES  Al NOME, K(JTZHNJE,  AND UNALAKI.EET

Kotzelme ~jlllii@ so.  S l a t e 1)-35 4000 90 Gravel No Yes 5 Yes Yes Yes Yes
Uf  60WII of
cen t~r Alaska O-?ti 5u9!t I 51f Asfhl t

bkme 2 111!1(2s Slate 2-20 55)5 i 50 Asf)hIJl  t NJ Yes 3 Kes ves
west of of
hJWII muter Alaska 9-27 6U06 150 Asgha 1 t

lhlakieet !i ll[l]e Stale 0-26 2320 I 50 Gravel w Yes h yes
north of

No
of

tom center Alaska 14-32 6004 110 Gravel

Source: f_ AA, Teu Year I)lan, JIJIY 19/9.

a a a

Yes Yes

No Yes



KOTZEBUE n

● ’

tiOME

ANCHORAGE

INDEX

()- Two-May Passenger Load Factors

(-) - Data Not Available

N FM - Data Not Relevant to
Analysis

Load factor is determined by:

Revenue Passengers Enplaned
Total Revenue Seats Available x 100

FIGURE Li

o,&j’j:~GE~  LOAD FACTORS
ON SELECTED CITY PAIR AIR ROUTES

SEATTLE

Si)lJRCE : James 9. Li5dszy 4 ASSOC.
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Citv Pairs

Jan. 19782

ANC - IWE

ANC - OTZ

ANC - UNK

FAI - OME

OTZ.- OME

(Y4E - UNK

TABLE 28

1978 TRAFFTC”’ DATA FOR IIEIN AIR ALASKA
ON SELECTED CITY PAIR AIR ROUTES

Passqerz Number of % Load Factors
Enplaned Transported Oemrtur~s Tons’ !%ssenaers 7om—  .

1223 1305 % 375 48.59 53.92

878 1138 56 302 do. 67 43.53

143 143 18 86 22. ~7 q~.~o

292 292 26 100 30.29 30.87

561 931 30 137 30.76 39.77

- -- --- 3 1 -- - 100.00

kg. 1978

ANC - OME 4725 4725 75 578 66.31 62.00

ANC - OTZ !Q05 4205 63 530 56.85 ~~. 76

ANC - UNK 608 616 19 107 66,24 60.98

?,41 - OME 198 361 13 117 :1. ~g 68.3a

OTZ - WE 342’5 3883 52 422 “01.39 6a. 30

OME - UNK --- --- 1 - -- --- 100.00

.
Notes: L Torts includes passenger weight at 200 pounds,

2 
A/ye . Anchorage
OME = Name
OTZ = Kotzebue
UNK = Unalakleet
FA I = Fairbanks

4

9

4

9

9

a

Source: Civil Aeronautics Board
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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.

blien Air Alaska, Alaska Airlines, and Nunz 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. Mien “Air Alaska provides jet service daily from Anchorage and

three times weely from Fairbanks. During the 12 months ending Oecember

31, 1978, Mien 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. !’flunz

Northern Airlines is a commuter airline serving Nome, Kotzebue, and

Llnalakleet,  as well as 32 other communities and villages in the Norton

Sound-Bering Strait area.

In addition to air carrier passenger service, ‘Aien Alaska Airlines, and

Great Northern provide air freight service to Nome. ~dien 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-

lines 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 ‘Aestern Yukon Air identified Nome as one of several

communities it would serve. ‘Jestern Yukon Air must undergo “fitness”

hearings before being granted the rights it seeks. These hearings were

scheduled to take place during

,4pr-

The

fol”

The

1 17, 1980).

breakdown of 59,000 operaz

Ows :

May 1980 (Anchorage Daily News,

ons for FY1978 for the Nome facility is as

Air Carriers 14 percent

General Aviation 51 percent

Air Taxi 25 percent

Training (Touch and Go) 10 percent.

100 percent

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 che near future (FAA, personal communication).

The Alaska Transportation Commission (,4TC) 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 based on runway configuration is crudely estimated at
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175,000 operations (FAA), which means in 1978 the airport was operating at
4

about 35 percent of capacity.

The FAA has forecast an increase of 16.6 percent in air carrier operations

and 73.3 percent in air taxi operations between 1978 and 1990. The FAA 9

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 a

north-south runway (VOR, DF, and V,4SI), construction and expansion of the

terminal facilities, the provision of a new t~rminal 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 Mien 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 schedu

serve Kotzebue. The community has daily passenger sei

ed air freight carriers

vice by ~dien 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 Nome on July 1, 1980, after a 5-year absence.

4

At present, Wiert, Alaska Airlines and Great Northern Airlines provide

scheduled air freight service to Kotzebue. Wien and Alaska Airlines a

provide a combination of freight/passenger service, and llien also provides

a freight charter service. Great Northern Airlines, which unti’1 early 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, !+laxson Aviation, Shell abarger Flying

Service, and ‘Walker Air Service.
9

The runway length is adequate to serve existing jet traffic. Topography

and land uses present no problems for landings or take-offs. The FAA hzs

forecast a 73.3 ?ercent growth in air taxi operators and a 25 oercent e

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 proposed several improvements to the airport facilities. ‘he plan @

calls for the construction of a new terminal, improvement of paving and

lighting on the runways, additional lighting aids, and an access road and

fzncing. *
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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 NOB 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” (DME) which make

possible lower instrument flight 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

systems.

3.3.1.3 Unalakleet

The lJnalakleet  airport is owned and operated by the State of Alaska. The

airport plan is shown in Figure 14. Landing facilities at the !Jnalakleet

Airuort consist of a gravel runway (number 14-32) 1,829 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 (150 feet) wide. The airport is located north of

Unalakleet within walking distance of the town center. The runway is

parallel to the shoreline, allow”

directions. here are no close-

ng over water approaches from both

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 !4ien Air Alaska

Anchorage. It receives three flights

period ending December 31, 1978, !4ien

scheduled flights, which represents a

737 jet service between Nome and

per week. During the 12-month

completed only 76.9 percent of its

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 are no

commercial hangars; however, Unalakleet Air Services has a private hangar

that is used to service their air taxi operation. Mien 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

Air 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 6 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 4

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. 4

3.3.1.4 Anchorage International Airport

This facility handled 236,000 operations (landings and take-offs) in 1976 4

which is 77 percent of the capacity estimated in the 1971 Master Plan

(Quinton-8udlong,  1971) . me 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 to

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%,

9

commuter services for 10.2%, and international carriers for the remaining
@

3.LI% 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 & ?ublic

Facilities (,4DDT/PF) is forecasting 3.6 million enplanements and 3.2

million through passengers.
104



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

billion pounds

1979 was about

(125 thousand tons) and is forecast by ADOT/PF  to reach 1.1

(550 thousand tons) by 1996. Transiting cargo, which in

1 billion pounds (500 thousand tons), is forecast to reach

6.2 billion pounds (3.1 mill iontons) 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 ‘Aestern Airlines. Tne ,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

29 shows a breakdown of air carr”

contract and air taxi operators. ‘able

ers operating ‘within zhe sttidy area.
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TABLE 29

AIR CARRIERS SERVING NOME, KOTZEBUE AND UNALAKLEET

Location QI!lELL

Nome

Kotzebue Baker Aviation, Inc.

Kotzebue Flying Service, Inc.

Nlaxson 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.

Mun.z Northern Airlines, Inc.

lWien Air Alaska, Inc.

Great Northern Airlines, Inc.

Alaska Airlines, Inc.
(July, 1980)

Unalakleet Unalakleet Air Taxi

Wien Air Alaska, Inc.

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 ●

Source: L. Berger & Associates, WAATS, 1979.

●
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A recent study of air service

western Alaska including Nome

is “at best inadequate and at

to rural Alaska, which focused on much of

and Kotzebue concluded that the present system

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:

s 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.

o 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 ~Mien operates in a larger area and under generally more

difficult conditions it has been the major target for complaints.

The evidence is overwhelming that !4ien’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.

!lven more serious than the inabilfty of Mien to handle the

freight and parcel post load to the regional centers has

been the intermittent breakdown of the system 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.

o 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 ‘acilities

and serwices, all of which contribute to more efficient utilization

of existing aircraft.

s The installation of improvements

coordination. The effectiveness

related and funding related, are

lacks overall planning or

of past actions, both policy

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

,4ir 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 to operators having larger

aircraft. Operators

tinuous service fram

●
(in their operating

operators specialize

examples of air taxi
o

both based in Nome.

must provide “safe, adequate, efficient, and con-

and maintain bases of operation at listed locations

‘iights)”  (Alaska Transportation Commission). Air taxi

in serving locations inaccessible by highway. Two

operators are LJnalakleet  Air Taxi and %ster Aviation,

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 far Fostsr Aviation.

3.3.2.2 Contract Carriers

Contract carriers are arivate ‘or-hire carriers Iwho ars not genera~iy

rss:rictsd by location in their operating authorities. yhey oper~te

under one or ,mors contracts of a continuing nature for a limited number

of persons (charter) or perform a specialized service for specific individ-

tials or conczrns. ?rincipal conrract carriers in the jt~d~ area include

lMunz and Foster, both of wnom are based at Nome.

3.3.2.3 Scheduled Carriers

Scneduled carriers of=er services tc the public generally and operate

aircraft between paired points, The primary SOurCe of revenue is individ-

ual passenger fares or per pound cargo rates. The Alaska Tr2ns30rt3ticn
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TABLE 30

July

August

September

Oczober

November

Oecember

UNALAKLEET  AIR TAXI

PASSENGERS AND FREIGHT CARRIED.

6ETldEEN JULY AND DECEMBER, 1978

Passengers

9

25

15

10

5

1

Source: Alaska Transportation Commission

Lbs. Freight

5,591

3,542

7,035

8,723

~ ,697

8,275

Lbs. Mail

27,123

20,505

42,335

43,z17

39,899

18,231
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TABLE 31.

Month

July

August

September

October

November

December

FOSTER AVIATION1

PASSENGERS AND FREIGHT CARRIED

8E17{EEN JULY-AND DECEM8ER, 1978

Passengers Lbs. Freight

16

23

25

12

9

907

4920

569

.-

32

data not filed with ATC

1
Scheduled Service to Pt. Clarence.

Lbs. Mail

2386

2569

1233

2165

2018

●

●

Source: ATC
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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 ‘tian 805 kilometers (500 miles), usually 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. Both routes were phased

out because of lack of revenue passengers and presently Great Northern

operates only freight service to these cities. !4ien presently operates

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

and Fairbanks.

Figure 15 shows routes for Mien which operates principally jet service to

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

suoport both Mien and Alaska Airlines, and Alaska Airlines Service ‘was

curtailed. ‘Nien Airlines ‘was awarded the sole market. This decision ‘was

to be reviewed after an eight year period;

the decision

authority to

is no longer valid. Alaska A

once again provide service to

began June 1, 1980.

Iowever, because of deregulation

rlines has recently obtained

Nome and Kotzebue and service

Tables 32, 33, and 34 show traffic data for scheduled airlines from 1974

through 1978 for Nome, Kotzebue, and Unalakleet, respectively. when ,+lasxa

Airlines dropped their service in 1976, Great INorthern  Airlines began
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TABLE 33

Year.——

1974

1975

1976

F
i--
01

1977

19/8

Enplaned
Passengers

29>674

22,208

27,379

22,896

23,551

Freigl~t
(Revenue
Tons )

1,809.21

835.82

906.46

408.16

TRAFFIC DATA FOR KOTZEtNJE  AIRPORT

14dil Scheduled
(Revenue Scheduled Non-scheduled Al 1 Departures Departures
Tons~ Airl ine Service Service Services Scheduled Completed——— . . — . — . ———— —— .————. .

1,148.86 -- 2,323 101 2,424 1,771 1,700 “
Alaska 530 18 548 532 522
We i n 1,793 83 1,876 1,239 1,178

1,433.84 -- 2,647 12 2,659 1,834 1,761
Alaska 46 -- 46 47 46
Wei n 2,601 12 2,613 1,787 1,715

1>488.65 -- 2,857 13 2,870 2,209 2>047
We i n 2,790 13 2>803 2,133 1,980
Great 67 -. 67 76 67
Northern

1,413.43 - - 3,809 - - 3,809 3,685 2,847
Wein 3,539 -- 3,539 3,530 2,698
Great 270 —- 270 155 149
Northern

1,268.57 -- 3,938 3 3,941 4,398 2>793

Percent of
Departures
Scheduled

95.99
98.12
95.07

96.01
97.87
95.87

92.66
92.82
88,15

77,25
76.43
96,12

63.5
We i n 3,678 3 3;681 4,201 2>602 61.9
Great 260 -- 260 197 191 96.95
Northern

Source: CAII Airport Activity Statistics.



TAM-E 34
TRAFFIC DATA FOR UNAl_AKl_EET AIRPORT

Freight
(Revenue
l-ens )—

384.21

121.17

148.69

157.31

356.15

Mail
(Revenue
.W.

Scheduled
Departures
Completed

Percent of
Departures
Scheduled

Enplaned
Year Passengers_

Scheduled Non-scheduled
Airline Service Service _— — — . .

Al 1
Services

Departures
Scheduled

1974

1975

1976

+

x 1977

1978

1,684

1,978

2,237

1,606

1,779

257.79 .- 1,016 12
Alaska 235 --
Wein 781 12

1,028
235
793

467
208
259

462
205
257

98.92
98.55
99.22

320.19 -- 1,070 3
Alaska 17
Wein 1,053 ;

1,073
18

1,055

488
17

471

480
17

463

98.36
100.00
98.30

—— 1,084 --
Wein 1,084 —-

1,084
1>084

521
521

489
489

93.85
93.85

266.52

259.03

255.57

-- 959 .-
Wein 959 --

959
959

458
458

436
436

94.98
94.98

-- 831 -.
We i n 831 --

831
831

415
415

319
319

76.86
76.86

Source: CAB; Airport Activity Stxitdstics.

a a a ●



D

9

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

period 1974 through 1978, !4ien 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 Prudhoe say with three prop-jet Electra

aircraft. Alaska International operates a contract fleet of five Super

Hercul es. Together, the AIA/GNAmerger  offers eight all-cargo aircraft

capable of handling general freight, building materials or outsized cargo

to remote locations.

Commuter Airlines. )lunz Northern Airlines is both a scheduled and contract

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

kleet in addition to thirty-two other communities and villages as shown

on Figure 16.

3.3.3 EQUIPMENT OPERATIONS

3oth Mien and Great Northern operate a variety of aircraft equi~ment in

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

of equipment utilized in 1978 is shown in Table 35.

lien operates a series of 737-200 jet aircarft  which are equipped to o~er-

ate on both asphalt and gravel runways, and are capable of rapid conversion

from all passenger to mixed passenger/cargo or all cargo. Maximum Sas-

senger capacity is 112 seats. Cargo containers configured specifically

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

1978 TRAFFIC DATA !3Y TYPiOF AIRCRAFT, BY CARRIER, BY AIRPORT
FOR KOTZEBUE, NOIIE, AND UNALAKLEET

Y
D

, on-
Scheduled ‘Scheduled al 1

A i roort Carrier Ty~e of Air Craft Servic3 Service Services

Ko tzebue ‘dE

XY

Home ‘.4 E

XY

Unalakleet AE

4-Type-?lS-2 58
F27 Seris 15
OHC-6 1,812
&737-200C 720
llCT~pe PIS-1 9

- 1
3-737-200 ?14
F’+~~7 1

U-Type PIS-? 1,750
F-27 Series 139
Cl-iC-b 3
3-737-200C 795
R+ 227 1
3-737-200 119
U Type PIS 2 ~

FM UNOR 300 HP L3
,3N-~/A 5
AC 500 & 5C0 Series --
AC-680 H-iL --
00-28 --
BEECH D-35 19

~ T~oe pIS-1 871

--

1:
1

--
--
--
--

--
--
--

.-
7

--
2

--
--

176
313
31

109
56
--

--
i-~~” jeries 36 --
2HC-6 --
SC-7 Short : --
3-737-200C 118 .-
U Type ?1S-2 3 .-

,Wodel

U T’yoe ?1S 1
u Type ?1s 2
F-27 Series
‘w 777,.,--
FW Under 300 hu
WC-6
3-737-200
311-2/4
AC 500 & 600 Ser.
Ac - 630 ml.
O(J. ~~
3esc!7 3-35
~c-~

x E = ,iien Alaska Air! illes
XY = Great Northern Airlines

)lanufaczur?r

‘Jnknown
unknown
Fairchild
~ai~child
Various
us tiavlllafld
~oei ng
3rittin Vonnan
Air Commander
Air Commander
30 rn i w
3eec5craft
Short

5a
17

1 ,azz
781

7
114

1

43

1;

1,750
1 Ii6

3
797

1
I?g

~

219
313
31

log
56
19

971
36

1
5

11s
3

Source: CAB; Airport Activitj  Statistics.
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(7500 lbs. ) 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 4

Electra freight aircraft to Kotzebue and Nome with a payload of 14,515

kilograms (32,000 lbs.).

4
Feeder or local service lines using smaller aircraft than trunk carriers

provide service from regional hubs to outlying locatioiis.  In 1978,

Mien had two subcontractors supplementing their mainline service:
4

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

9
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 airwortni-
e

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

tional aids and the adequacy of flight procedures for various air operations,”

(Federal Aviation Administration, 1977). To accomplish these goals,
●

its personnel inspect, e~~aluate,  re~~ie~ 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
Q

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

Board for interstate

mission fur intrasta

under the jurisdiction of

carriers and of the Alaska

e carriers. In the spring

were made in the West Coast Service Investigations and additional routes

the Civil Aeronautics

Transportation Com-

of 1979, decisions

a 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 TEC;iNOLOGY

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 Kotzebue link,

Mien, flying Boeing 737 jets, charges passengers 20.~ cents oer mile ccmpared

to 40.3 cents per mile on the Nome to Unalakleet link. Generally, as
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Table 36

Link

Anchorage-Kotzebue

Kotzebue-Nome

Anchorage-Nome

Nome-Unalakleet  ~/

Unalakleet-Anchorage  ~/

wN Nome- Fai rbanks
N

Kotzebue-Fairbanks

—.-———

Notes: ~/ Makes 2 stops.

~/ Makes 1 stop.

CHARACTERISTICS OF
IN THE

Kilon]eters
Carrier (Miles)—.

W en 882 (548)

Idien 295 ( 183)

hlien 866 ( 538)

Wien 237 (147)

Wien 631 (392)

Wien 835 (519)

Wien 708 (440)

SCHEDULED SERVICE BY WIEN AIR ALASKA
BERING-NORTON STUDY AREA

One Way cost Elapsed
Coach Fare t/km ($/mi.) l!@w21!l@@

$112.00 12.70 (20.44) liihr. 20min.

56.00 19.01 (30.60) 1 hr. 10min.

112.00 12.94 (20.82) 1 hr. 20min.

71.00 30.01 (48.30) 1 hr. 5 min.

99.00 15.69 (25.26) 2 hr.

111.00 13.29 (21.39) 1 hr. 20min.

111.00 15.68 (25.23) 1 hr. 10min.

Average Speed
km/hr (mph)

(411)

(157)

(404)

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

--

.-

(389)

(377)

* ● e ● m
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●

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

Northwest Orient’s fare to Chicago from Anchorage represents a cost of
.
4.7t/km (7.5t/mi.),  which is approximately one fourth of that for !dien

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

unable to compete economically

demands exist.

rcraft used by commurer airlines are

at medium or long distances when adequate

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 well as fixed

wing aircraft. Boeing-Vertol  is marketing the commercial version of

its Chinook helicopter developed originally for the military. Fitted for

passenger use, it has a capacity of 44 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-\~ertrol,  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 expected 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 will 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

●

certain

OCS act

e

●

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-OCS case, however, since at the regional and state-wide level

forwasts include the direct effects ofeconomic and copulation .

vities associated with lease sales occurring prior to Lease Sale 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 “

being needed

jiscussed in

s otherwise publicly recognized. Projects identified as

but which are not committed for implementation, are

a presentation of issues at the end of each impact category.
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Ine” Dase case, as well as Ule UC> cases presented in later cnap~ers,

examine the marine transportation and aviation modes of travel at the state-
.

wide, regional, or local level. The base case focuses 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 4

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 OCS ●

development in the Bering-Norton area are expected to result from two

major influences: (1) the marginal increase  in transportation demands

brought about by increases in regional and local population due to a

sconomic 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 area.
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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-liade 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 Prudhoe Bay

and will continue to increase as a consequence of both increased production

and price incrsases. As in the past, increasing levels of economic activity

have generated new demands for government services. .4s prices and population

rise, increased expenditures are required to simoly maintain servicss at a

constant leve?. 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 real per capita expenditures

can be expected to rise within the bounds set by revenue quantities and

statutary c~nstraints. ,4t a minimum, the state might choose to simply

maintain real oer capita expenditures at their current levels. At a

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

lead to a decline in regional population which continues through 1982.

to

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 1.2%

annually. The expected changes in regional population ars illustrated on

Table 37 (ISER, 1980).

~dith respect to the City of Nome, Nome’s role .in the region is expected to

remain at about 25% of the population and 28% of the employment throughout

the study period.

sectors: Mining;

and communication

services; federal

In 1979, the

construction;

(T’UC) ; trade;

Nome economy included the following

manufacturing; transportation, ut~l ities,

finance, insurance, and real estate (FTRE);

government; state government; and local government.

The SESP anticipates, on the basis of current trends, that Nome ‘will

remain the center for the P]orton Sound-Bering  Straits area and that the

growth of Nome and its surrounding region is likely to be incremental

rather than dramatic. It is assumed that :Nome can expect its greatest

gains in population and employment to occur in the 1980’s with a slow-down
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197? 2,885 1.UO 11, LMJO 1.00 Lt,915 1 . 0 0 lLi3,606 1 . 0 0

I 998
1999
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i6
17
18

3,317
3 , 3 8 3
3 , 4 5 1
3 , 5 2 0
3 , 5 9 0

3,662
3 , 7 3 5
3,U1O
3,Lt29
3,ti4ti

3,861
3 , 8 8 6
3 , 9 0 5
3 , 9 2 5
3 , 9 4 5

3,~&j
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4,005

1 . 1 5
1.17
1 . 2 0
1 . 2 2
i.24

i.27
1 . 2 9
1.32
1.33
1 . 3 3

1.34
1 . 3 5
1 . 3 5
1,36
1 . 3 7

1.31
1.30
1.39

11>752
12,406
i2,525
12,517
12,556

12,6LMJ
12,8136
13,108
13,292
13,494

13,682
1 3 , 9 0 9
1 4 , 1 0 5
14,291
14,491

lfl,  ]li7
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1 5 , 1 4 0

].W
1.05
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1 . 0 6
1 . 0 6
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1 . 0 9
1 . 1 1
1 . 1 3
1.14

1 . 1 6
1.18
1 . 2 0
1 . 2 1
1 . 2 3

1.25
1 . 2 7
1.28

8 , 4 3 5
9 , 0 2 3
9 , 0 7 4
8 , 9 9 ?
8 , 9 6 6

9,02ii
9,151
9 , 2 9 8
9 , 4 6 3
9 , 6 4 6

9,815
1 0 , 0 2 3
1 0 , 2 0 0
10, 6 6
1 0 , 5 4 6

10,742
10,964
1 1 , 1 3 5

0.95
1.01
1 . 0 2
) . 0 1
1.01

1.01
1 . 0 3
1 . 0 4
1.06
1 . 0 8

1 . 1 0
1.12
1.14
1 . 1 6
1 . 1 8

1 . 2 0
1 . 2 3
1 . 2 5

No iis”; (1 ~’-  Lease  Sale No. 57 is curreutiy  sciIeliuled  for  NovrmLmr  1!)82.
( 2 )  Growlh  fwlws  dre derived by d i v i d i n g  the fwecast year poiwiation  by Lik!  1 9 7 7  iwim]aliw.
( 3 )  [krived  hy PMM&to. by s u b t r a c t i n g  Ci Ly of Nwue f o r e c a s t  from Nuiue-Wade  Ilatupton  Region  f o r e c a s t .

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

2 1 3 , 8 3 9
2 1 9 , 0 3 5
2 2 3 , 8 4 7
22t3,  Li75
2 3 4 , 2 5 6

2 4 0 , 0 0 1
2 4 5 , 5 9 7
2 5 1 , 1 7 5
2 5 7 , 4 0 5
2 6 4 , 4 1 2

2 7 1 , 9 2 2
2 7 9 , 3 2 3
2fi7,256

1 . 1 5
1 . 1 4
1 . 1 2
1 . 1 2
1 . 1 4

1 . 1 6
1 . 1 9
1.22
1 . 2 5
1 . 2 0

1 . 3 1
1 . 3 4
1 . 3 7
1 . 4 0
1 . 4 4

1 . 4 8
1 . 5 2
1 . 5 6

Suurxes: Nwne Popultrl  ion  Projections,  h] i c y  Andlys  t s ,  1980.
Reg  iwlal  dlld  Anchwage  ihpul at ion Pru.jccL i o n s ,  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).

Nhile 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 Kobuk. 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 a

strong economic component on a cyclical basis. FIRE, TUC, trade and

mining employment are expected to increase slowly in the 1980’s and

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 Nome is expected

to increase 21% over the period 1980-2000, as illustrated ~n Table 37

(?olicy 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

----- ,ALyrww~il, increasing in population 56% over the base year (1977) by

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

Anchorage projections, prepared as a part of the state-wide and reaional

4

4

4
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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 CI in Cook Inlet, the Joint Federal-State

3eaufort Sea Sale, Northern Gul-f of Alaska Sale 55, the Western Gulf of

Alaska Sale 46 (since cancelled by BLM), and the second 9eneration Lower

Cook Inlet Sale 60.

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

the Nome-blade 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 ~at~r 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 to other communities in the lVome-

‘Aade ~am~ton 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

demand for transportation services is expected

year study period, the

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
4

presently exists wihin this weather window is expected to also remain the

same: linehaul  barge service from Seattle and lighterage activities into

Nome and surrounding communities. The existing problems of harbor access
9

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

increases in demands due to the navigat

harbor. Instead, they will most likely

periods of time potentially creating de

Although it is possible that the state,

to change in response to marginal
a

onal restrictions of the existing

be operated at capacity for longer

ays for the linehaul carriers.

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 che ●

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.
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4.3.2 FORECAST OF MARINE TRANSPORTATION DEMANDS AND REQUIREMENTS

8

In the absence of OCS activities in Nortom Sound, demands on marine

portation services will change in response to the changing economy,

is assumed in this study to be expressed through changes in populat-

3ased upon an average throughput tonnage demand of about three tons

person per year, annual

is forecast as shown in

liquid bulk, as well as

trans-

Iwhi ch

on.

per

throughput tonnage over the 20year study period

Table 38. The relationship between dry bulk and

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

construction

operating at

freight as ‘well as a one-time demand for the movement of

materials. Secondly, the North Star 111 is currently

capacity and its ability to continue meeting the increasing

fuel and cargo demands of coastal villages is limited. Idhile there are

several solutions to this situation, such as outfitting another ship like

the North Star III 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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Source:  i’MM&CO.
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The increasing tonnage demands illustrated in Table 38 will require

increased utilization of linehaul barges as well as lighters. The number

of Iinehaul vessels

increase from about

period, as shown in

calling on the” Port of Nome, is anticipated to

14 or 15 now to about 19 over the 20 year study

Table 39. This projection does not take into account

the use of !arger Iinehaul barges nor a potential reduction in the number

of linehaul 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. l,~hen 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 cv~r the study period throughput tannage climbs to 56 perc?nt

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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BERING--NORTON BASE CASE
MARiNE TRANSPORTATION REQUIREMENTS

Coastal
Year After Liinehaul Vessel Arrivals.——.—— ~hter Trips Serving Linehaul Vessels Delivery
Lease Sa]~ Year Dry Bulk~~~ Liquid Bulk (2~ Total ~ Cargo_(3)

———- . ..-_— — .
Liquid Bulk (4) Total Trips [5).— .—— .— —  .

1 1983 11 4 15 19 124 143 16
2 1984 11 4 15 20 131 151 17
3 ]985 12 4 16 20 133 153 17
4 1986 12 4 16 20 133 153 17
5 1987 12 4 16 20 133 153 17

6 1988 ]2 4 16 20 134 154 17
7 1989 12 4 16 20 136 156 18
8 1990I-J 12 4 16 21 139 160 18

cdm 9 1991 12 4 16 21 141 162 18
10 1992 12 4 16 21 143 164 18

11 1993 1,3 4 17 22 145 167 19
12 1994 13 4 17 22 147 169 19
13 1995 13 4 17 22 149 171 19
14 1996 13 5 18 23 151 174 19
15 1997 13 5 18 23 153 176 20

16 1CJLJ8 14 5 19 23 156 179 20
17 ]999 14 5 19 24 158 182 20
18 2000 14 5 19 24 160 184 21

NoteL: (~) Assumes a[~ aver~ge of 600 ST arrives on each 1 inel~aul dry cargo vessel .
(2) A>sumes an average of 7,000 ST (50,050 bhl.) arrives on each linehtrul t~nkervesse].
(3) Assumes each lighter dverages  350 S-~of dry cargo per- trip.
(4) Assumes each lighter ~verages 210 ST (1,500 bbl.) of liquid bulk per trip.
(5) Assumes each co~stal delivery trip is made by a 1 ighter averaginq 216 ST per trip

ard c~rgo is composed of 40% (86 S1-) “liquid bulk and 60% (130 ST) dry bulk or neobulk.

e ●
Opl.”llization of~lhe numberd At trips is ~t consider~. & a * A



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 likely limiting factor may be liquid 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 of 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, fluctuate

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 CH2MHill, the new facility was designed to improve

the offloading of linehaul dry cargo vessels by allowing direct

unloading, thus eliminating lighters for this task. tiowever, because

deep draft tanker ships rather than snaiiower  draft tanker barges ‘were

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

~onsideration tias made in the design for 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 unloa’d 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 ●

avai~able, reducing the number of such trips. If accomplished in con-

junction with improvements to dry bulk and liquid petroleum storage

facilities, the capacity of the port might be doubled: If accomplished
9

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

beneficial.

Justification of the proposed improvement on the basis of coming OCS

activities creates a highly speculative situation. If to avoid the

speculative nature of constructing this facility, the community waits 9

to see what happens during OC.S 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. If the community acts now to save construction costs and

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

but OCS exploration finds no oil, the community may be saddled ‘with a ●

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 9

oil 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 rsquired ●
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dedicated exclusive use of facilities because the level of investment in

OCS field development cannot tolerate delays. Sased on the 1976 design
D

for the dock, and industry’s requirement for dedicated facilities, it

does not appear that the community could share the facility with OCS

activities. In short, OCS poses as a greater disadvantage than an

advantage in getting the dock constructed.

8

●

One action that could aid justification of a new facility and which is a

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 Sarge” 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 ?ort Nome might increase sufficiently enough to

financially justify an improved facility. If 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 be justified without reliance on potential OCS

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 Iionis 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, e\Jen though the state has

apparently set aside some limited funds for the facility. In the

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

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

facility is not constructed during the study period.

4.4 Air Mode 4

4.4.1 DESCRIPTION OF AIR ACTIVITIES

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

local seasonal employment and tourism, is expected to continue to create

increasing demands on intrastate air carriers operating the !Jome-#nchorage 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 a

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. 4

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 ●

140
0



9

*

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 recsnt CAB

action opening many western Alaska routes to interested and qualified

operators is not expected to directly affect Nome to ttie 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 ~ontjnue, but in the long run the system is expected to change and

improve considerably,

Facility improvements are expected to be

Ten Year Plan. At Nome this is expected

east-west runway (9-27), installation of

made in accordance with FAA’s

to include rebuilding of the

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 assumes no additional

improvements. “
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4.4.2 FORECAST OF AVIATTON 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 OCS sales. As illustrated in Table 40, the effect of

prior sales declines over time as activities in those sale areas 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 OCS related, is derived from the Anchorage growth

factors each year.

●

* This statement refers to lack of a direct effect. Indirectly, develop-
ment in other OCS areas may induce statewide emplo~ent  and population
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. ~I oweverj this incremental indirect  .
effect is sufficiently small enough in the Plome-Nade  Hampton reqion to
be ignored in this analysis. It is not ignored in the Anchorag& region,
nowever.
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The number of flights required to move the identified passenger demands

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

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).
9

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.
u

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

trigs could be routed Nome-Fairbanks-Seattle. The choice may depend solely
9

on the schedule of actual flights. Thus, the distribution of trips among

these two choices is subject to great speculation at this point in time.

,41s0, due to tourism during summer months, tourist trip demands are
9

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
a

be affected by OCS.

4.4.3 IDENTIFICATION OF AVIATION IMPACTS

The forecasts developed in Table 40 project an 11 percent change in

passenger demands between now and 1990 and a 28 percent change between
o

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 additionalzs  percent increase in passengers coupled with higher load “

factors means that the terminal will likely 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 effect 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 percznt, 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. ,4 more significant impact may

be the addition of too many seats, reducing load factors and possibly

driving up the cost of a tic!~et.
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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

also be an extremely

the air taxis is not

of increased freight and mail capacity to Nome could

negative impact if the distributional capacity of

improved. Major limiting factors for the regional

air taxi operators is their inability to finance newer) ?ar9er,  or more

efficient aircraft and their inability to utilize existing aircraft to a

greater extent. At present, passengers, mail, and freight deliveries to

bush communities suffer considerable delay due to ca~acity  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 - visual Flight 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 wouTd affect

the Nome-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 servicss either greatly improved or a nightmare to

experience.

4.5 Summary of the Base Case

The base case is founded on the continuation of present trends and

conditions with some immovements 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 improvefients

are made as planned. Generally, both the marine and air carriers have

sufficient flexibility and equipment to meet anticipated demands. The

exceptions are the regional air carriers and their problems are not

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

In this chapter, the induced

5.1 Introduction

incremental economic and population changes

●

of the exploration only 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 OCS 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 cirillships 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, csment, casing, and related

materials, are assumed to be stored on location in freighters or

barges moored in Norton Sound.

Gravel required for twu exploration islands will be collected

offshore by clamshell dredge and hauled to the is

dump barges.

Fuel and water required by the exploration rigs w

and sites by

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 3ering-

Yorton area via contract linehaul barge together with the drilling

materials.

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

drilling materials and consumables between the anchored barges and

150
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the drill rigs will be anchored offshore with the barges since

their draft will not allow them to enter Nome harbor,
.

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

supplies and personnel equipment.

Q 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-Nade 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-Nade 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 percent in

the peak year of exploration activities. In this scenario, it is assumed

that 90 percent of all direct OCS 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 OCS work

force is expected to be rotated on a regular schedule between place 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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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 )lome, the use of lighters to

and use of lighters to deliver dry cargo and liquid

:0 coastal villages.

offload linehaul vessels,

bulk petroleum products

Due to the physical limitations of iiomeis harbor, o

will be restricted. Construction of permanent dock

by the oil industry are cost

Typically, solutions to orob’

the extent possible, the oil

1 industry supply boats

or harbor alternatives

y and unwarranted, if cil is not discovered,

ems that arise are likely to be temporary. To

companies are anticipated to make maximum use

of the available lighterage  services on a contract basis. ln particular,

the Iighterage service is expected to supply fuel and water to the rigs.

A precedent for this action will be established in 1980 winen 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

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 a> 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 between

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 OCS activities requiring transportation services are identified in

Tables 43 through 45. Eight wells are proposed to be drilled during the

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

quantities of drilling materials needed for tnese wells is identified In Table

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

* COST - Continental Offshore Stratigraphic Test.
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TABLE 43

BERING-NORTON - EXPLORATION ONLY SCENARIO
TRANSPORTATION RELATED ACTIVITIES

Exploration Rigs ‘dells
Year After Calendar Conventional Gravel Island Drilled
Lease Sale Year (l\ (2) L

1 1983 2 .- 2

2 1984 3 1 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 island
estimated to oe 114,690 cubic meters (i50,gO0
cubic yards) based on an island diameter of 60
meters (lg8 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)

4

Source: Dames & lMoore, 1980
4

——. .- —
●
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TABLE 44

Gf{AVEL AND Dl{IL1.ING PIATEllIALS REQUIREMENTS

I3ER1NG-NOR1ON EXPLORA”fION ONLY SCENAR1O

Exploration ANNUAL TONNAGE1

. .. —. —.. — —. .— . .. —. ——— —. —.—
year After C~lendar and Delineation Drill Dry Total Drv Ilrill
Leirse Sa’le—.—..—

I

2

3

NOTES: 1.

Year_ Wells D r i l l e d W. !l!M .X@wt- .— —F u e l Wa terZ

1983 2 910 2,218 3,128 3,942 6,160

1984 4 1,821 4,436 6,257 7>884 12,320

198!5 2 910 2,218 3,128 3,942 6,160

.——.—-

Tonniige  requireme~)ts per exploration well (see Appendix B)

w

Gravel 3——

243>000

243,000

——-

Drill Pipe = 405.2 tons
Dry Bulk = 1,109.0 tons
Fuel . 1,971.0 tons
Dril”l Water = 3,080.0 tons

2. Drill water will be obtained local”ly.

3. Gravel islands are bui’lt the year prior to actual use. Each island requires
114,690 cubic meters (150,(100 cubic yards) of gravel at 2.12 ST/cubic meter
(1.62 ST/cubic yard).



sale area on contract linehaul  vessels. As mentioned earlier, the”fuel

and drill water are all expected to be obtained locally and transported 4
.

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 4

in their construction. Although the gravel material for these islands

exists 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 would not be an efficient operation.

It is assumed that in place of this two step process, a clam-shell dredge

will be utilized to mine offshore gravel resources. A 2,000 cubic yard 4

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

ar e q u i r e  f o o d ,  s h e l t e r ,  and o t h e r  ~emporary s e r v i c e s . These services arz

defined for

consumption

estimate of

purposes of this study as OCS consumables with an estimated

level of approximately 300 pounds per person per month. An

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

●

a

e

●

●

Year After
Lease Sale

5ERING-NORTON EXPLORATION ONLY SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

OCS Related
Non-Local Population

Year (1)

1983 186
1984 426
1985 399
1986
1987
1988

Annual
OCS Consumable (2)

Demand
(In Tons)

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

(2) Assumes consumption level of 300 pounds oer person
per month over four months.
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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.

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 linehaul 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 ●

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

port barge equ”

for the large

OCS activities

brought ashore

for drill water and fuel) and a tug are added to the existing ●

pment in order to handle the increased demands. One reason

ncrease in lighter vessel movement is because fuel used for

must first be offloaded from the linehaul tanker barges, ●

for storage, and then as needed every ten or so days, delivered

by special barge to the rigs. Water used for OCS activities is collected at

the dock and is outbound only, Nith the additional port equipment (barges) ●

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 J6 .

3ERING-NORTON EXPLORATION ONLY SCE?V4RI0
JJWJA~ MAR18E  VESSEL 2EQUIR~ENTS

%aulacion  Related
Linehaul
Ljahter Coasta i

L~nehaul Dry De I i very
Jry 7an Ker Tanker LigntW’
Cargo 3arge Round ?ound

Arr-{ais  Arrivals Tri 0s 7ri os
, I (2) (i) (5)

125
133
134
133
133

(jCs  ~ela~~d
Llnenaul

L ! ahter
Linehaul Supply Gravel

Wy Tanker Tanker 3oat 3arge
Cd rgo 3arge ?ound Round ?ound
Arrivals Arrivals W 0s ‘r~os 7ri 0s

(6) (~) (4) ‘ 7 \ (2)

(.!
‘lores:  ,,!,

(2)

(3)

(J)

‘5)

(6)

/7,,,

;3)
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5.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMPACTS

Except f o r

demands of

bnsequen~’

three years of slightly more intense activities, the marine

the exploration only case are similar to those of the base case.

y, the impacts expected in the exploration case are similar to 4

those of the base case. The principal dif-Ferenc~ bet~em the two cases is

t h a t  e x p l o r a t i o n  d e m a n d s  in 1 9 8 4  a r e  a b o u t  e q u i v a l e n t  t o  b a s e  c a s e  d e m a n d s

in 1988, which means the exploration only case advances throughput tonnage 4

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 a

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 port

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 equip.

ment operating in the port, the capacity of these barges ‘would likely 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 to 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 per minute) by

a 5 ton truck will

e m p l o y e d  t o  reduce

be required for each barge. Larger trucks could be

the number of trips. However, either the large number

of smaller trucks or the smaller number of large trucks is likely to

seriously deteriorate the roads used to haul the gravel. Regardless of how

the gravel operation is set up through the port, it is likely to be much

more inefficient than offshore dredging.

5.3.4 MARINE TWVISPORTATION ISSUES

Marine transportation  issues in the exploration only case are similar tO

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 use during explora-

tion activities, particularly if gravel resources were obtained onshore

instead of offshore. If the dock included the capability to handle  dry

bulk as well as liquid bulk and was completed prior to the beginning of OCS

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

b e n e f i t s  a r e  s h o r t - l i v e d .

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 OCS work force will commute by air to and from residences outside the 9

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 Noine and about 1.,5 percent are expected

to be residents of Nome who require no CO~mUt!fl~, Based on this distribution

of OCS 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 to resoond

to these increased demands by increasing load factors, increasing the

frequency of flights, and if necessary leasing additional aircraft on a

short term 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

expected 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 OCS 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-Anchorage  link. Of that 75 per-

cent, 20 percent are headed to Anchorage because they have residency in

that region, while 80 gercent are heading

Seattle and other places in the Lower 48.

development, the Nome-Anchorage  link trip

to Anchorage for connections to

As a result of Bering-Norton OCS

demands increase 16 gercent over

the base

increase

case in 1984, while the Anchorage-Seattle link trip demands

O.~ percent over the base case for the same year.

\+J~en  these various demands  are

the forecast is as illustrated

the linkage between offshore r

week during the peak months of

additional passengers on the a

translated into aircraft flight requirements,

in Table 48. Contract helicopters serving

gs and Nome is estimated to be 15 trips per

1984 and 19S5. The increment of one or two

r taxi between Nome and regional points is

estimated to require at least one additional flight, although this additional

passenger would most likely be accommodated on existing flights. ‘,dith

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 NEEKLY AIRCRAFT FLIGHT REQUIREiiENTS

Air Taxi

Year After
Lease Sale

;
3
4
5

;
8
9

10 “

11
12
13
16
15

16
17
18

Contract Nome- Air Carrier
Helicopters Regional Nome- Anchorage-
Offstiore- Points Anchorage Seattle

Year Nome (1) a~~

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
lgg7

1998
1999
2000

8
15
15
.-

--
--
--
--
--

--
--
--
--
--

--
--
--

1
1
1

6
7
7
5
6

6
6
6
6
6

6
6
6
6
6

6
7
7

158
157
146
148
154

158
163
165
167
167

170
168
172
175
180

185
1 go
195

Yotes: (1) Derived by dividing Offshore-Nome C)CS Related
?as.sengers  by 14 seats.

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

(3) Derived by dividing Nome-Anchorage  Passengers by
(110 seats x load factor of 80% = ) 38 seats.

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

Source: PYIM&Co.
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to two flights per week to the Nome-Anchorage

flight per week on the Anchorage-Seattle link.

9

linkage and only one additional

9

5.4.3 IDENTIFICATION OF AVIATION IMPACTS

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

ability to meet demands, the incremental difference between the base case

and the exploration only scenario is insignificant. perhaps a slightly a

greater effect will be felt in the Nome terminal building if it is not

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

likely to have a major influence on the terminal unless they arrive simul- ●

taneously. From the perspective of the regional air taxi operators, the

addition of one more passenger per week could only ~xacerbate 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. 8eing 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 0

applicable to this scenario.
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5.5 Surrunary  of Exploration Only Scenario

R

The exp’ no comnercoration only scenario is based on the-assumption that ally

recoverable oil or gas resources are found during a three year period of

exploration. The oil industry does not wish to make permanent investments

in marine infrastructure facilities and can be expected to set up their opera-

tions offshore so as to minimally disturb the community. The incremental de-

ma~ds 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.

e

●
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6.0 IMPACTS OF THE MEDIUM FIND SCENARIO

.
6.1 Introduction

e

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 mnbbl 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 is assumed that five oil

fields comprise the total reserves. They are located in twu groups of

fields: one in inner lNorton  Sound consists of two fields; the second in the

central sound southwest of Nome, consists of three Yields, as shown in

Figures 17-1 and 17-2. The gas reserves are contained in two fields close

to each other, about 48 kilometers (30 miles) south of Nome. it is also

assumed that all crude oil is brought to a single terminal to be located by

the oil industry at or near Cape Nome. ~or the inner sound Fields, this
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FIGURE 17-1

MEDIUM ?INI) SCENARIO
~?EL~ AND j~o~~ FACILITV  LOC.3T IONS

Source: Dames & Moore, 1980
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involves a 100

to Cape Nome.

makes landfall

kilometer (62 mile) onshore pipeline segment from Cape Darby

A trunk pipeline from the central and outer sound fields

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

oil terminal at Cape Nome.

The assumed schedule of OC.S activities forecast that exploration commences

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

gas) over a five-year period. The exploration activities are expected to

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,

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

months. This is accomplished by the use of ice-breaker support for supply

boats and other vessels.

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 installed  jn year fjve, Development drilling commences ●

the following year and the first oil production is brought to shore in year

se,,en (198g). Offshore construction activity peaks in year six when four

platforms are installed. The favored development strategy is ice-reinforced ●
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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 to 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 force lives in a highly self-contained

and self-sufficient environment offshore. .4 large portion of the onshore

work force (86 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

force and phase of development. The real increase in

peaks at 266 though there is also in-migration to rep’

* existing base case secondary employment sector who sh”

to the primary work

s~~ondary ~or~ force

ace workers in the

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 of secondary employment would be filled primarily by Native
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regional residents drawn into the Nome employment area (estimated to be

33 percent) or primarily non’-llative workers from outside the region who 4

move to Nome (estimated to be 67 percent).

The resultant changes in population for the City of Nome and the Nome- 9

‘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 lNome, which undergoes an 9

81 percent increase in population over the same period. At the peak of

OCS activities in 1991, the regional population associated with the medium

find scenario is 40 percent above the same year population forecast for the d

base case. The Anchorage area population increases almost 60 percent

between 1983 and 2000, largely because the city serves as a major source of

~mployment, particularly during the development and production phases, In 4

1991, the Anchorage population of the medium find scenario is only two aer-

cent that of the base case.

6.3 water Mode

6.3.1 DESCRIPTION OF MARINE ACTIVITIES a

During the exploration phase it is anticipated that the oil industry wi:l

operate in a manner similar to that described in the exploration only a

scenario (.Chapter 5) In particular, the oil industry is exuected to

operate from barges anchored offshore using supply boats to shuttle

materials between the barges and the various rigs and platforms. >!hen the ●
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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 d

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 4

the Port of Nome. ldhen the service base becomes operational, all incoming

OCS 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 lighterage  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 linettaul  barges to deliver products to

Nome, use of lighters to offload linehaul  vessels, and use of lighters to a

deliver dry cargo

The Port of Nome

as discussed earl

and liquid bulk petroleum products to coastal villages,

ts.elf is riot expected to change s~gnificantly  because,

er in this report (Chapters 4 and 5), no new

docking facilities are assumed to be constructed.

6.3.2 FORECAST OF MARINE TRANSPORTATION DEF?ANOS AND REQU19EIIENTS

4

As in the other scenarios, the demand for transportation services is expected

to arise from two sources: The local copulation, and OCS related activities. ●
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It is assumed that local population demands will follow patterns established

L 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 ~OreCaSt

population data of Table 49, population based marine transportation demands

L are 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.

e

Those OCS activities requiring transportation services are identified in

Tables 51 through 55- Based on the scsnario estimates, 64 exploration and

B 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

s 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.),

E3ased on the ‘well drilling schedule identified in Table 51, the annual

number of tons of materials required to 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 linehaul vessels. The local

lighteraging 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 will provide fuel and drill water.

9

AS noted in Table 51, one exploration gravel island will be constructed

every year for five successive y~ars between 1984 and 1988, ‘WO of these
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lAtll.t  50

BEltlNti-NOlllON  MEUIUM  FINtl  SCENh{10
I’OPULAT1ON RFLATEL)ILARINE TRANSI)LIRTATION  l)OtANtlS. — . — —  . . — . . — . - . . — — - —  .—-z———.—  —--—

Nome- Made !Implcm
Rqiondl

Population
Medium  F i n d

S c e n a r i o. .  — — —  — .  — . .

12,041
13,079
13,573
13*459
13,554

NOIIIe  Mar i ue Region  Hi Lhout  NOIIIe

Tonnirge_  Demands- ._ —— ---
D r y  B u l k  L~~~uj~
(6~._  _-_~l~–..

‘fot.  al
Year Afler

l e a s e  Sale..————-— &%%HJ%%&.——Yew

1983
1984
1985
1’986
19f17

;
3
4
5

3 6 , 1 2 3
3 9 , 2 3 7
4 0 , 7 1 9
403377
4 0 , 6 6 2

7,947
8>632
8,95t3
8>883
8 , 9 4 6

2tt,176
3 0 , 6 0 5
31,761
31,494
3 1 , 7 1 6

5 , 4 0 4
5 , 8 7 0
6 , 0 9 2
6 , 0 4 0
6 , 0 8 3

2 5 , 3 5 8
2 7 , 5 4 4
2 8 , 5 8 5
2 8 , 3 4 5
28,545

30,583
30>369
3? ,028
3 9 , 1 7 4
3 8 , 9 8 4

3 7 , 5 4 6
3 7 , 1 4 6
3 7 , 4 6 2
3 8 , 0 0 7
3 8 , 4 8 7

38, 8!36
3 9 , 3 3 0
3 9 , 6 5 2

1 , 2 7 2 1 , 4 0 9
1.381 1,530
1,433 1.580
1>421 1 *575
1,431 1,586

1,534 1,699
1,523 1,687
1,857 2,057
1,964 2,176
1,955 2,166

1,883 2,086
1,863 2,064
l,87t3 2,081
1,906 2,111
1>930 2,138

1,950 2.161
1,972 2,185
1,988 2,203

6,676 26,767
29,075
30>173
29,919
30,131

32,282
32,056
39,085
41,350
41,150

39,632
39,209
39,543
40,118
4 0 , 6 2 5

41,057
41,515
41,855

7;251
1.525
7;462
7,514

8,051
7,994
9,747
10,312
10,262

9,884
9,779
9,862
10,005
l(T,132

10,239
10,353
10,438

G
7

14,522
14,420
17,582
18,601
18,511

43,566
43,260
52,746
55,803
55,533

9,585
9,517
11,604
12,277
12,217

11,766
11,641
11,740
11,911
12,062

33,981
3 3 , 7 4 3
4 1 , 1 4 2
4 3 , 5 2 6
4 3 , 3 1 6

6 ,51?
6 , 4 7 2
7>a9i
8 , 3 4 8
~, 308

8>001
7 , 9 1 6
7 , 9 8 3
8 , 0 9 9
8 , 2 0 2

8
9

10
1993
1994
1995
1996
1997

17,828
1 7 , 6 3 8
t7,788
1 8 , 0 4 7
18,215

53,484
52,914
53,364
54,141
54,825

4 1 , 7 1 8
41,273
4i,624
4 2 , 2 3 0
4 2 , 7 6 4

]6
17
18

J 998
1999
2000

1 8 , 4 6 9
1 8 , 6 7 5
1 8 , 8 2 8

55,401
56,025
56,4114

]2,190
12,326
12,426

43,217
43,700
44,058

U,289
0,381
8,450

Notes : (j) Total Tlwoughprrt  “ T o n n a g e  =

H

Regional  pOIJU~d~iOl)  x 3 tOns per person per year.
Trrla  1 t h r o u g h p u t  O r y  Bulk i s  22% of Lut.al  t.lir-ougll[)ut  tonnage. see.  Firjure (i, TJal-t A .

3 TOL~  I  Throijghput  Liquid  But k is /8% o f  tuta] Llu-uu{lhput  ttxulaqe.  S e e  FtrIuI-e  6 .  Part  A .

( 4 )  Notlle Dry Bulk”  is 14~96%  o f  t o t a l  t h r o u g h p u t  tonnag:  ,“ S e e  Fi!j~re  6, Par~ E.  -

( 5 )  Nome  Liquid  hulk is 70.20%of  total tlu-r)ughput  tonnage. S e e  Figure 6 ,  P a r t  E .
( 6 )  Regi  IJn Wi tlmrt Nwne  Dry  Bulk  is 3 .  52% of tutal  t h r o u g h p u t  touuage.  S e e  Figure  6 ,  P a r t  F .
( 7 )  RegimWithmrt  Nulue  Liquidttulk  is  3.90%of  t o t a l  t h r o u g h p u t  tormage.  S e e  Figure  6 ,  P a r t  F .
(8) D e r i v e d  b y  addii,y  Nme a n d  RegioIt  Wi ttmut Nome  tr.rnnage rfemands.

Source: PMNLWO.
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U[N  lN&NtNtl  LLN  Mt NIUN  1“ 1 Ntl SCENARIO

YtAfl
Afl LIl
1 EASE
SAL E

1
2

:
5

6
J
M
9

10

II
12
13
14
15

w . . . .
03
e,

;!
18

NO IL. S:

E X1)l LJNA1  10N
AND PI Al I tJlU45 IN> IAI I LO tJLVLltN)MLNl . . . . . _Q\~ll~ tN{l LLttl P1l’tl  I NE CtJNSIROC  Ittf OIL

CA~Uy{l  N tIl I I NEA I ION - - :xPi ORAT 1ON- -Piloim’r 10N
GAS ONSN(MU

RIGS EXPk  ORAT 10N
—.. .— . ~A5 - - - -

‘ - -  “ - -” -  --mmRE-ONSIIORE PNWK~~ON  fWOuUcI ION FACILITY
!{!!> >ILLL g~ww~  qtAvfl LAY __ __ .._. . . . ________ --------- _.— !WG ..!!!= -..“-—JULY  DEL lNEAI ION W VLLOl’f4LNl  l)LVELOPMLN1  OlilLR ~~ ~!61RUCT  10N. . . . . .

1983 3 6
— — — - .

1984 1 NOIL 1
jlypj : 1 Ntllf  2
1906 ] NOIE 2
19N7 : 1 1 NOIE 2

+---- ‘- - - - - - - - - - - - - - - - -
. . . ..- . . . . . . . . . . . . . . .

\ g~~ 3 1 Mt)li 2 I NL31E 3 0 2
1 W9 : 1 NOIE 3 2 7
1990 ; 7 11
lyJl 11 11
1992 11 1
.

199, 7
19’34 2 ;
] lyyj
1996
1997

. . . . . . . . . . . . . . . . . . . . . . .
1 Wtf
1999
2000

4 0 2 4 64
4 :: 6

N(LIE 6
) 6

6 0 12 62 13 ;;
: 13 159 1

:; 8 9 2)7 30

20 2 4 23? 32
3 0 1 240 32

240 32
240 32
240 32

. . . . . . . . . . ..- . . . . . . . . . . . . . . -------------- ------------------------- . ----------------------- --------------------
24tL 32
240 32
240 32

1. [wlOl.ition Grdvel  [sIwL  II I  7 . 5  meters  (25 (L) U( WJICI. Nequlrcs  S3.522 CU. meter’s  (W, f3Utt  CU. yrkj )
Of” rjldVCt bdsed  WI aII lsIIII!(f Sutfiice diai?lcr  if 60 lll~t&rS  ( 1Y8 f t).

. -.

2 .  txplurdciw  tiIavel  lsldIId  III  15 metcfs  ({IN tt) of wdter. Ilcqulres  110,102  ( 1 4 4 , 0 0 0  cu. ~rts)
of yrdvf?l  Lmsecf  UII  a!) IS ICIII13  sutf~ce didwtcr  of bO IIICLCIS ( 19fl ft).

]. I’l(ldlll  ( h i>tdlld  Ill  Is lllt?ttil S (50 tt) Of Wdt~l. Requires  1,3}6,2tLLt cu. meters (  1 , 0 0 0 , 0 0 0  c u .  YIJS )
of yrdvcl Imscd  0 1 1  aII  lsldmf s u r f a c e  dldwetvr  of 2 1 3  meters  ( 7 [ 1 0  f t ) .  Arruws itwficdle  Emplordtion
Is I IIIIJ  expaIIdcd awf  mudi  f ic(l for’  pruduc  L iut~. Ntit  dddi  t ional  gravel  I WI UIIWI  i s  1 , 2 6 6 .  17t3  c u .  meters
( 1 , 6 5 6 , 0 0 0  LU. YdS).

4 .  Ucgiu  {{}t)s  Lruct  iOII  01 Oi I Iemlml , lNG Pl,iIIL  , did !JUIJIJWL tiase.

5. support  tldse  cotllpleted.

6 .  0 1 1  lCIIIIi  II~l  JIIII  lNLi l>l~ltt  c(mll)l~tcd.

Stttmc[ : Nod i t Il!d i 10111 odille> & Iluoli! , I 900.



TABLE 52

GRAVEL AND DRILLING MATERIALS REQUIREMENTS

3ERING-NORTON MEDIUM FIND SCENARIO 4
~xp~oRATIoN (JE1/ELopME~T ANNUAL  TONNAGE3

yCJR aFTER CAU&AR AND DELINEATION WELLS DRILL DRY TOTAL 2RY JR ILL HAVE!.
EASE SALE ‘JELLS ORILLED1 0RILLED2 ~ WL.K FREIGHT YATZR4‘ U E L (in 1,000 TONS—— .

1 1983 6 2,431 6,653 9,084 11,828 18, d82

~ 1984 14 5,673 15,525 21,198 ?7 ,600 43,124 243
4

3 1985 16 5,483 17,742 ~4,2~5 31,542 A9 ,295 396

4 1986 12 4,862 13,306 18,168 23,656 36,964 396

3 1987 8 3,242 8,871 12,113 15,771 z4,642 396
.------- -.----s- ------------------------ ------------------------- -------------------------- --------------------

6 1988 .$ 12 5,757 11,375 17,132 ~r3,~25 36,433 1,557
4

7 1989 4 46 17,447 37,977 55,454 57,527 12 S,S61 2,321

8 1990 80 27,376 46,264 73,840 92,264 ; 60,744 1,257

9 1991 88 30,333 50,890 81,223 30,490 176,818

10 1 ggz ij4 22,061 37,011 59,372 65,811 ?2!3,595
9------------------------ -------------------------- ------------------------- ---------------- -------------------

11 1993 26 8,362

12 1994 4 i ,379

15,036 23,998 26,736  jj,~42

2,313 3,692 4,113 3,037

Nom; 1.

?s.

3.

4.

. .

From Table  jl,

Combines oil and gas development wells and other

Tonnage requirements per well (see Appendix 3):’

ZXPLORATTON DEVELOPMENT

Orill ?ioe do~.~ q 344.7 ST
~13ulk l,i09. O ST 578.0 S7

?,971.0 ST 1 ,028.0 ST
Orill Water 3,080.0 Si 2,009.0 ST

Drill Watsr ‘will be obtained locally.

wells drilled, Worn ‘able ji.

Sxuloration  gravel islands are consvucted  the year orior to use.
Production gravel islands requirs two years to construct. Gravel is
estimated to weigh 2.12 ST per cuoic meter (1.62 ST per cubic yard).
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19,268

9 1991

I 909
9 . 0 2 6  5.21?  2,111

10

i
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11.2119 1990
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1991
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II 199)
12 1994

1992 1:—— —~

I*SJ I I
1994 1’3

,*” 4t2,  i

II
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5 2 9  051
l:” 6 0 5  914
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153 56o 92 $:. g
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lo- 453 1 2 9 22.0 35.4
20 62 5 1(IO 6 2 2 2  1 5 8
24” 14 6 1200 40.3 6 4 . 9

22 )

I .1

)6 b
216 444 ~ ‘- ::
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,2” IJ2 O /11.6
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24” 460,1 151.6



Year After
Lease Sale

1
2
3
4
5

11
12
13
14
15

16
17
18

TABLE 54

BERING-NORTON MEDIUM FIND SCENARIO
TRANSPORTION DEMAND OF OCS CONSUMABLES

Yeap

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
1997

1998
1999
2000

OCS Related
Non-Local Population

(1)

332
994

1,037
1,087
1,475

2,334
1,217
1,729
1,735
1,616

1,354
1,292
1,322
1,322
1,367

1,367
1,367
1,367

Annual
OCS. Consumable (2)

Demand
(In Tons)

398
1,133
1,244
1,304
1,770

2,801
1,460
3,275
2,082
1,939

1,625
1,550
1,586
1,586
1,640

1,640
1,640
1,.640

)[otes  : (1) Equals offshore-onsite non-local employment plus
onshore-onsite non-local employment.

(2) Assumes consumption level of 300 pounds ~er
person per month over 8 months.

9

●
Source: PMM&CO.
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TA8LE 55

BERING-NORTON MEDIUM FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION DEMANDS”

‘{ear After
Lease Sale

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18

Year

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
1997

1998
1999
2000

Oil Production Gas Production
MM6BL (1) MMTons (2) 3CNI (3) BCF (4)

7.008
31.536
77.088

122.640

147.168
159.125
157.450
140.937
117.554

g5.g32
77.620
64.593

0.905
4.074
9.960

15.845

19.014
20.559
20.342
18.209
15.188

12.394
10.028
~.3a5

().744 26.280
1.786 63.072
2.977 105.120
3.572 126.144

4.168 147,168
4.763 168.192
4.763 168.192
~ .763 168.192
4.753 168.1!?2

4.763 168.192
4.763 168.192
4.763 168.192

Notes: (1) Million barrels of Oil, from Dames ?ibloore, 1980.

(Z) PlilliOn  tons of oil = MMB13L + 7.74 bhl,/ton.

(3) Sillion cubic meters = BCF x 0.02832 cubic meters
per cubic foot.

(u) Billion cubic feet Of qas from Oames & 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. . 9

cubic yards of gravel during construction. The two production islands

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. The construction barge spread

for the production islands could potentially include several suction dredges, ●

several large bottom dump work barges, a supuly barge, and several accommod-

ation 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 lease 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 coated pioe

can be delivered offshore in 1988. If the oil industry chooses not to

establish the coating yavd in the area, which appears more likely, the 4

coated pipe 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

temporary serv.

OCS consumables, which includes food, shelter, and other

ces for non-local personnel employed by the oil companies, a

is sstimated at approximately 300 pounds per person per month. IJsing

anticipated non-local OCS employment as a base, annual OCS related

consumable tonnage is projected as in Table 54. This level of demand rep- ●
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resents

i terns w

of the

●

eight months of operations. It is anticipated that these consumable

11 be transported with the drilling mud and other materials as part

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 1989, oil production is expected to

gradually rise to a peak of about 159 PIMBBL per year in 1994, and decline

thereafter, while gas production gradually rises to a level of about 4.8 bcrn

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 Table ~~. Tankers employed for crude oil transpor-

tation are expected to range in size from 70,000 DWT 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 ars 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

OCS related activities are anticipated, In 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. All of these movements coincide with the starti~p  of production and

the beginning of resource tanker operations.
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The demand for Iinehaul lighte~s reaches a peak in 1985, when the local

lighteraging  service is still providing fuel and drill water to exploration

rigs. Including coastal delivery trips during 1985, the total number of

expected lighterage  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 lighteraging  service is expected to

increase the number of lighters located in Nome, particularly those

supporting the fuel and drill water operations.

!Jith 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 sxpected to be specially constructed

‘or arctic conditions and would Iike?y operate in the area only during the

winter months. The size of these vessels precludes their access to Nome

Harbor,

Secause 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 Beaufort Sea. Tne purpose of this early sea ?ift is to bring as much

,materials and equipment as possible to the Ivorton Sound area, as soon as

possible each year, It would be anticipated that this flotilla would be

supported by icebreaking equipment. Alternatively, the industry might ship

the supplies at the end of the prior year open ‘water Season and store the

materials in the area over the Ninter.
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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
a

even 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
9

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
a

made, more permanent onshore facilities will be constructed.

?ossible impacts may arise in Mome Harbor during the exploration Stdge

prior to development of a permanent service base. The large volwne of

fuel and water needed on the rigs, if supplied through Nome, excseds the

existing equipment’ s capacity ‘when all demands are taken into account. As

a result, the lighteraging company will need to provide additional a

l~ghters to serve OCS needs. One fuel and one water barge, each soecially

tuilt to serv~ce 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 be 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.

9

●

,Assuming that additional lighters will be brought in to service OCS fuel

and water needs, existing lighters will be called upon co serv~ce the

190
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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 24 percent above

that of the base case. Based on available equipment, throughput tonnage

demands in 2000 are expected to use appru.ximately 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,

if employed to help lighter the bulk petroleum linehaul  tanker barges.

The addition of six new barges to the harbor may have a serious effect 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 a?ong the southwest side of the channel.

Overwintering 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, oil and LNG tanker berths,

and barge berths, the oil industry is sxpected to grovide an optimum number

of berths at the \iarious 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 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 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, fin 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 of vessel accidents is likely to

increase. The extent of change is impossible to 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 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 penchant for

dedicated facilities and priority use on those facilities would appear to

not warrant their use of a city-owned dock ~aci

facility was available and was capable of handl

bulk cargo, it could very much reduce the total

ity. Certainly, if a dock

ng dry bulk as well as l~qud

number of fuel and watsr

supply trigs proposed for the lighters as well as the number of those lighter

●

●

9

trips serving to offload Iinehaul  carriers and to make coastal village

deliveries.
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It would appear that both the private and contract carriers of bulk have

~ufficient  capacity or can develop sufficient capacity to support the oil

industry operations, particularly

If the available dry cargo and bu”

improved, it is unlikely that the

fuel, will have a major impact.

haul tankers could offset rapid

because the service is a contractual one.

k petroleum storage capacity is not

flow of additional supplies, especially

Initially, improved scheduling of line-

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

empty the linehaul tankers and to refuel the work barges. Another approach

may be to utilize the special lighters to make deliveries directly from the

Iinehaul tankers to the rigs without ever entering the harbor, although

this action could cause delays for the linehaul 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

5.4.1 DESCRIPTION OF AVIATION ACTIVITES

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. An increasing

demand for regional air taxi services is also expected, ones field develop-

e
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. .
ment begins and more regional workers are employed. Itis 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,

become suitable for continual use by

oil industry is expected to contract

employees back and forth between the

would require extensive work to

large, heavily-laden aircraft. The

for helicopter service to move

Nome airport and offshore locations.

It is assumed this service also operates from Nome airport.

6.4.2 FORECAST OF AVIATION DEMANDS AND REQUIREMENTS
‘0

Aviation passenger demands anticipated in the medium find scenario are

detailed in Table 57. The peak periods for 0S 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 related

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 OCS employees,

approximately 686 or about 75 percent of them will continue through Anchorage

to Seattle. Compared to the base case in 1990, the Nome-Anchorage link 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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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 Iikely”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 f’iights 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. This is a three-fold increase

over those demands forecast for the base case. Over the Anchorage-Seatt?e

link, the increase is only about five percent.

604.3 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. F’assenge?

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 are such that facilities.
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TABLE 58

e

e

e

BERING-NORTON MEDIUM FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Year After
Lease Sale

i
3
4
5

Contract
Helicopters
Offshore-

Year lNome 1

1983 12
1984 34
1985 38
1986
1987 ;;

Air Taxi
Nome-

Regional
Points

-J.z.L_

Air Carrier
Nome- Anchorage-

Anchorage Seattle
~ (4)

7 159
10 158
10 148
10 149
lo 158

6 1988 83 11 16 166
1989 U1 7 11 168

; 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 1A 12 172
13 1995 45 15 ~~ 176
14 1996 46 15 13 179
15 1997 47 15 ~s 184

16 1998 47 15 13 191
17 1999 47 15 13 196
18 2000 47 15 13 ~o~

*

●
Ivotes : (1) Derived by dividing Offshore-Nome OCS Related

?assengers  by 14 seats.

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

(3) gerived by di’/iding Nom+llnCt!orage  p a s s e n g e r s  by

(110 seats x load factor of 80’Z = ) 88 seats.

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

9 Source: ‘PIM&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 facilities 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 dec~-

sion making regarding improvements to freight handling facilities.

The critical impacts are most likely to be felt on the intraregion  alr taxi

●

●

☛

●

●

●

routes, where the situation is already a problem. As

increased competition will bring in new operators and

restructuring of this part of the aviation industry.

in the other routes,

may lead to potential

Until something haooens, 9

however, potential economic impacts, reduced travel Opportunities, and con-

tinued slow delivery of freight are a 1 ikely result of medium find scenario

aviation demands. ●

The increased level of aircraft operations should not affect aither the

Nome or Anchorage airports. Tne adequacy of runway capacity and searing
9

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-

tions at these two airports.

●

6.4.4 AVIATION ISSUES

The major aviation issue in western Alaska is the quality of aviation ser-

v i c e s  p r o v i d e d  small tIush  c o m m u n i t i e s . For virtually all of these communi-

ties, the aviation sys~em 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.

‘dhile 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 situation is complicated on both

On one side, the intrastate carriers

the federal and state governments.

sides of the issue.

are accused of shifting their resources

toward the high-profit interurban routes allowing the bush service to

deteriorate. If this is true, OCS development may exacerbate the situation

due to the high number of OCS passengers traveling the interurban routes.

On 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, OCS development is 1 ikely to redirect short-term priorities

at the expense of longer term development plans.

In the short-term it is unclear ‘whether prssent 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 MMB8L of oil and

1,200 ‘3CF of nonassociated gas.

e

7.2 Significant Factors Affecting Growth

*

The principal difference in economic activity between the low 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 pertain-

ing to the economy are applicable. This low find scenario is characterized

by the assumption that the reserves identified above, especially the gas,

are barely ecanomic to develop. k illustrated in Figures 18-1 and 18-2, the

● oil reserves are thought to compn”se  two fields located between 34 and 58

kilometers (21 and 36 miles) southwest of Nome, ‘while the nonassociated gas

reserves occur in a single field located about 3A kilometers (21 {miles)

south of )lome. Two pipelines transport oil and gas production dirsctly to

a crude oil terminal and LIVG plant, respectively, located at Cape ){ome.

Minimal onshore pipeline construction is invol’Jed 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

oil fields southwest

discovery is made in

until the second year of exploration when two small

of Nome are discovered. The only conunercial  gas ●

year 3 (1985), after ‘which no further commercial

hydrocarbon finds are made. The exploration program

and drillships  in the outer sound and limited use of

gravel islands i n shallow water, 15” meters (50 feet)

suitable barrow materials are either adjacent to the

economic haul distance. ~conomics dictate extension

involves jack-up rigs

summer-constructed 9

or less, where

well site or within

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. 4

Oil 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 ceases in year 9

27 (2009). Gas production peaks at 230.4 YMCF/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, OCS 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 llorne, primary employment rises to a peak of 1,376 in 1990, and moderates

to 846 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 5!53 persons in 2000. The

peak increase represents a change of 22 percent over the base case and 65

percent of the medium find forecast for the same year,

Low find scenario population changes in the City of Anchorage are also

identified in Table 59. The induced population due to Sale 57 increases

from 30 in 198S to 2,624 in 2000. The 2000 population represents a 58 per-

cent increase over 1977 population and is approximately 37 gercent of the

,medium find scenario. ~Ahen compared to 5ase case population, the difference

in the year 2000 is less than 1 percent.
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7.3 .Mater Mode

●

7.3.1 DESCRIPTION OF iYARINE ACTIVITIES

*

●

Ouring the exploration period 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

lighteraging 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. ‘Ahen 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. ‘dhen 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 is expected to maintain its present

character of services: Iuse of 1 inehaul barges to del iver ?raducts to i?lome,

use of lighters to offload linehaul  vessels, and use of lighters to deli’~er

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 local 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 percsnt

greater than that anticipated in the base case and represents approximately

83 percent of the level 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.

OCS 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 linehaul vessels. As mentioned earlier,

industry will initially store these materials offshore, hut wi’

the service base in 1987. Also mentioned earlier, fuel and dr

are all expected to be obtained locally and transported to the

f-he oil

1 shift to

1? water

rigs under
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TABLE 62

GRAVEL AND DRILLING MATERIALS ?. EQUIREMENTS

●
3ERING-NORTON  LOW F IND SC2NARI0

~XPLORATION I)El~ELOpMEN1’ ANNUAL  TONNAGE3
YEAR AFI%? CALENDAR ANO 3E!.INEATION XELLS DRILL DRY TOTAL ORY 3R1LL G R A V E L
KASE SAL; V~~R ‘AE~L3  ORILQ)l 3R ILLEi)3 ~ WLK :RE~G~ FIJ EL 1!JA7?T14— . (in i ,000 TONS):— —  —.

e

9

1 1983 4 1,621 4,436 6,057 7,884 1 2 , 3 2 0

2 1984 5 2,$31 6,554 3,085 11,826 18,480 243

3 1985 9 3,647 9,981 13,628 17,739 27,720 396

i 1986 11 4,457 12,199 16,656 21 ,~al 33,880 396

3 1987 5 2,926 5,545 7,571 9,355 15,400 396
----------------- --------- --------------------------- -------------------------- ------------------------ ------------

5 1988 ~ 810 7J18 3,028 3,942 5,160

7 1989 Z4 3,273 13,872 22.145 ~4,~72 ~,~~fj

8 1990 38 1,309 21,964 35,963 39,064 76,342

9 1991 40 13,788 z3,]213 36,908 4?,;20 80,360

10 1992 10 3,447 5,780 9,227 10,290 ~(j,i)grJ
---------------------------------------------------------------------------------------------------------------- .

;1 ? 993

;2 1994

7. . Combines Oil and Gas aevelopmenr  wells and other

3. Tonnage requirements oer well (see Aopendix  3):

:x,’2~oRAT~oN J5VS!-OPMENT

Wll ?Ioe 405.2 S7 344.7 ST
3ry Sulk 1 ,109.0 ST 378.0 ST
~uel 1 ,971.2 ST 1 ,028.0 ‘ST
Orfll tiater 3,980.3 ST 2,009.0 g

4. Will ‘water will be obtained locally.

Nells drilled from Table 51.

5, ~xplorat70n gravel isl arias  ars cons~ruc~ed me year m~or to u s e . %duction
gravel islands reauire two years co canszrucz. Gravel is estimated to weigh
2.12 ST Zer ,WDIC meter (1.52 S7 oer C!JDIC yard).

*
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TABLE( 63

BERXNG-NORTON LOW FIND SCENARIO
PIPELXNE CONSTRUCTION TONNAGE DEMANDS

(f 1 omters (Nil es )
of af~e]in~ (1)

“fear After Of 7s  no re !Jnsnore
!.siv.se Sa I e “ear i2° ,. ,,
— . — -  A

I ! 983
j :984
3 ! 985
1 1986
: ii87. — .  .— .—
5 i 988

1989 24 (15) 62 (38) 6 (4)
; 1.990

! 991
i: !992.— —— —— -

—. .— —— —
1,161 3,234 340 4,735 5,941 10,576

3,204 3,432 :2,636

(3)

(4)

~4!i 52.9 ( 35. LI
L6° 50.5 ( 37.4)

.— —— .— —. — ——

I? oioe is coztad in the j~dy arsa. x oe md coat: nq nateria ls nust ~e ?ransoorzsa  me fear
aefore needed.
3ased an: ‘ens/H 1 anetsr  (70ns/Mi 1 e )

Corraslon Sana ir?n (Ore

~5) 3ased on: Tons/ KilorneV5r  !Tons/Miie  !

●
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Year After
Lease Sale

;
3
4
5

TABLE 64

3ERING-NORTON LOW FIND SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

OCS Related
Non-Local Population

Year (.1)

1983 213
1984 522
1985 644
1986 834
1987 559

Annual
OCS Consumable (2)

Demand
(In Tans)

256
626
773

1,001
671

6 1988 810 972
7 1989 1,162 1,394
8 1990 666 799
9 1991 666 799

I(j 1992 666 799

11 1993 4(34 llg~
12 1994 404 485
13 1995 404 A85
14 lggG A~4 485
15 1997 404 485

16 1998 QOQ 485
17 1999 404 Lt85
i8 ~ooo a04 $85

*

*
Notes: (1) Equals offshore-onsite non-local emc)ioyment  plus

onshore-onsite non-local employment.

(z) Assumes consumption level of 300 oounds per
person oer month over 8 months.

Source: ?MM&CO.
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TABLE 65

BERING-NORTON LOW FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION OEMANDS

Year After
Lease Sale

i

:
5

6
7
8
9

10

11
12
13
14
15

16
17
18

Year

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
1997

1998
1999
2000

Oil Production Gas production
MMBBL (1) ~ 6CM (3) ~cF (~)

14.016
28.032
42.048

56.064
54.012
qs.l$g
33.460
26.254

~(), 527
16.232
12.498

1.811
3.622
5.433

7.243
6.978
5.580
4.323
3.392

2.652
2.097
1.615

0.595
5.433
8,149

10.865
10.865
10.865
10.865
10.865

10.865
10.865
10.865

ZI. W4
42.048
63.072

~A,ogG

84.096
84.096
84.096
8il.0g6

84.096
8a.096
84.096

Notes: (I) Million barrels of oil, from ~ames 3Moore, 1980.

(2) iMill ion tons of oil =MMBBL + 7.74 barrels/ton.

(3) Billion cubic meters = BCF x 0.02832 cubic meters
per cubic foot.

9

(4) Billion cubic feet of gas from games & Moore, 1980.
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121 31
’11 31
93 3!
13 1’
51 31

45 31
35 31
21 31



contract to the local lighterage

brought in for this purpose wi17

company. Specially constructed barges

be utilized.

Four exploration gravel 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

bottom dump barge, accompanied by a supp’

tjon barge, are expected to be involved

tion. Construction time for each island

summer days.

Approximately 57 miles of pipeline, most

9

resources. A 2,000 cubic yard ●

y barge and personnel accomoda-

n the island construction opera-

is estimated to be 40 to 50

of it offshore, ar~ expected to ●

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. If 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 a

use by the lay barge. It is assumed that the oil industry will do the

latter. Onshore pipeline, which is not coated, is expected tIJ be shipped

directly to the service base.

e
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consumable supplies, which include canned food, paper, and other supplies,

estimated to be consumed at a rate of approximately 300 pounds per person

month. Eased on the estimated number of non-local personnel as identified

*

in Table 64, annual OCS 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 fiMB!3L in 1993, while gas production

gradually rises to a level of about 11 BC}I per year and remains steady at

●

that level for the remaining years of the study period. Changes in

r e s o u r c e  p r o d u c t i o n  are illustrated in Table 6S. R e s p e c t i v e l y ,  p e a k

.

oil production in the low find scenario is 35 percent of the medium f

●

wel

nd

scenario, while gas production is 44 percent of the medium find scenario.

When these various transportation demands ars viewed collectively, the

annual marine vessel requirements for the low find scenario are ant

to be as shown in Table 66. Included in the table are both populat”

related and OCS related demands. The peak year for transportation

cpated

on

activity is anticipated in 1985. A total of 22 dry cargo and tanker barge

arrivals for both population and OCS related activities are anticipated.

This is only 59 percent of the arrivals forecast for the medium find
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scenario. In conjunction with OCS actitiities  that year, monthly supply boat

activities are expected to require 72 trips and barge movements associated 9

with qravel tsland construction peaks at 122 trips. Respectively, these

projections represent 27 percent and 16 percent of the level of activities in

the medium find scenario. 9

The demand for linehaul lighters reaches a peak in 1986 when the local

lighteraging service is still providing fuel and drill water to exploration ●

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 of the a

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.

‘Nith respect to the supply boat trips, it should be noted in Table 66 that ●

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 likely operate in the area only during the a

‘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 operations 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 icebrea~ing

7.3.3 IDENTIFICATION OF

equipment.

MARINE TRANSPORTATION IMPACTS ,

Under the low find scenario, the level of marine transportation activity

in lNorton 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.

had no nav.

equipment,

urn or high find scenarios, is such that even if Nome’s harbor

gational restrictions, the existing facilities (berths, cargo handling

etc.) could not handl’e anticipated demands. To reduce the impacts

and improve the efficiency of the OCS operations, it is anticipated that the

oil industry will operate temporarily from offshore facilities. Later, after

the decision is made to develop the various fields, 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 base. The large volume of fuel and

water needed on the rigs, if supplied through !!ome, exceeds the existing

equipment’s capacity when all demands are taken into account. As a result,

219



the lighterag.ing company will need to provide additional lighters to serve

OCS 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 to

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 l,ighters will be called upon to service the

expanded population related demand, which includes an increased number of

Iinehaul 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, tf also employed to 4

help lighter the bulk petroleum linehaul tanker barges.

9

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 9

store the vessels. Over’wintering does not appear to create a problem, since

the barges are hauled onto the beach.
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9

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 OCS sale would not

affect the Mome harbor. The draft of the supply boats is too great to be

able to navigate the harbor

boat trips would be between

channel so that during exploration, all supply

the offshore-anchored barges and the rigs.

Nhen the supply base becomes operational , the trips would be between the

supply base and the rigs. Similar corrunents  can be made about the gravel

barge and pipeline construction activities. For example, over the period

1985-1987, the high number of gravel barge trips (122 trips) is between

the dredges and the different island locations.

~ecause 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.

7.3.4 MARINE TRANSPORTATION ISSUES

IYarine transportation issues in the low find case are similar to t,hose

discussed in the exploration only case and in the base case. The OCS

activities anticipated in this scenario assumed no new dock facilities,

221



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
a

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 sew

If the available dry cargo and bulk petro”

improved, it is unlikely that the flow of

ce is a contractual one.

eum storage capacity is not

additional supplies, especially

9

9

fuel, will have a major impact. Initially, improved scheduling of line-

haul tankers could offset rapid fuel drawdowns by OCS activities. Another
9

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 linehaul  tankers to the rigs without aver entering the

harbor, although this action could cause delays for the linehaul  tankers.
a

Consequently, it would appear that the potential short-term szora,ge

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 air 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. It is assumed this

service also operates from Nome airport.

●

7.&.2 FORECAST OF AVIATION DEMANDS ANO REQUIREMENTS

●

Aviation passenger demands anticipated in the low find scenario are detailed

in Table 67. The peak periods for OCS 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 OCS .mployees  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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‘TAuIE 6?

ttER!NG-NORTt)N  LOW FINU  SCENAitiO
LOCAL POPLILA71ON Alit)  OCS EMPLOWEN7

N
I-Q
-s

9

PEAK f40NTll WEEKLY AVIATION PASSENGER DEt4ANDS

Offshwe- Nmle- -  @zAJl~h~~a!te.___._  .  .  _ _ _ _ _ _ _  _ _ _  Anc~ra~Seattle
YetII-  A f t e r Nome  OCS Regima] Poi}ulatlon Ocs PopulaHon ~or OCS~i~-——
Lease Sale Yea r lielatedj~  Related~~  TotalRelat.ed~  pOiOtS  (1) ___ _  R e l a t e d  ( 3 ) Sales Scenariom  T o t a l— . .  — . .  —.-. — — .

1 1983 109 1 461 81’ 542 1 4 , 6 6 9 1,402
2 1984 2 6 0 1

66
492 180 680 14,542 1 , 3 1 5

1 6 , 1 3 7

1985 218 1 506 1 4 . 2 8 7 519
156 1 6 , 0 1 3

:
2 3 0

i9t36 1
736 191

419 515 14,414 659
1 4 , 9 9 7

5
302

1987 209 1
817

497
251

1 4 , 5 4 2
15,324

153 650 1 , 1 7 4 126 1 5 , 8 4 2

6 19tt8 ’363 “ ,4 515 157 672 14,952 l,3i4
1 1989 465

105
6 534 “ 304 15,307 1,467

16,371

8 1990
918

349 5 1 5 , 6 9 0
3 1 6 .

5’33 257 1 , 2 5 9
17,090

9 1991
8 5 0 178

349 5 597 2 4 5 842 16.073 1 , 0 4 9
17, i27

10 I 992
134 t7,256

215 4 5wt 153 741 16,455 735 58 1 7 , 2 4 8

11 J 993 178’ 4
12

597
1994

116 695
178 4

13
588

1995
116 704

208 5 597
14 1996

132 729
208 5

15
606

1997
132 738

208 5 616 132 748

16 1 cyJfj 208 5 620
17 lggg

132 ?52
208 5

18 2 0 0 0
629 132 761

208 5 638 132 770
. ..-. — . . . .
Notes: {l~-~~~ived  fro!n  Oames &Moore Scenario  Employment  d a t a .

( 2 )  Pedk  w e e k  a v e r a g e  of 456 x None-Wade  iiamptm  Region  growth  f a c t o r s .
(3)  Ptmk w e e k  a v e r a g e  o f  12,756  x  A n c h o r a g e  growliI  f a c t o r s .

Sources:  OaIIWi  & Moore,  1980
i’MM&CO.

● 9

16,830 632
17,221 51
17,603 28
17,986 12
18,496 5

1 9 . 0 0 6 5
19,644
2 0 , 1 5 4 ;

*

-- 1 7 , 4 7 0
- - !7,272
- - 17,631
- - 1?,998
- - 18,501

_- 1 9 , 0 1 1
- - 19,647
- - 2 0 , 1 5 6

9 9 a
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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 volume of 918 passengers. Of the 384 OCS 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. !dhen compared

to the base case in 1989, the Nome-Anchorage link in the low find scenario

carries only twice the passenger load, while the Anchorag~-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.

!4hen these various demands are translated into aircraft flight requirements,

the forecast is as illustrated in Table 68, 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

this same time, the demand for regional

one to two trips per week. Scheduled a

the Nome-Anchorage linkage peak in 1990

wee k. This is a 67 percent increase over

trips per week by 1995. At about

ar taxis increases slightly from

r carrier flight requirements for

w th a demand of 10 flights per

those demands forecast for the

base case. Over the Anchorage-Seattle link, the increase is only about

two ~ercent.
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TABLE 68

BERING-NORTON LOW FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Air Taxi
Nome-

Regional
Points

Contract
Helicopters
Offshore
Nome (1)

8
19
16
30
15

Air Carrier
Nome Anchorage-

Year After
Lease Sale

Anchorage

~

P

:
8
9
7

Seattle
(4)

i58
157
147
i50
i55

Year

1983
1984
1985
1986
1987

;
3
4
5

1
1
1
1
1

1988
1989
1990
1991
1992

X..
25
25
15

161
168
168
169
169

11
12
13
14
15

1993
1994
1995
1996
1997

’13
13
15
15
15

172
170
173
177
182

s
1

;
7.-

16
17
18

1998
1999
2000

15
i5
15

2
2
2

3
9
9

187
igs
198

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

(2) Derived by dividing lNome-Regional Points Passengers
by 4 seats.

(3) Derived by dividing Nome-Anchorage  Passengers by
(110 seats x load factor of 80% = ) 88 seats.

(4) Derived by dividing Anchorage-Seattle Passengers by
(128 seats x load factoraf 80% = ) 102 seats.

Source: PMM&CO.
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7.4.3 IDENTIFICATION OF AVIATION IMPACTS

“ The increase in passenger movements through terminals and increased levels

of aircraft operations, including helicopters, are sources of potential

imgact, 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

level of the medium

will provide additi[

ncrease over the base case and about 53 percent of the

find scenario. Such irrcreases in passenger demands

nal 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.

utilization. Additional carriers will try to seize the opportunity to 1

mi ze

nt~r

these markets. AS compared to the exploration only case, knowledge of the

size of the find woul’d allow both regulatory agencies and carriers to make

permanent longer-term decisions rather than seeking temporary

arrangements. This knowledge may be particularly significant

making regarding improvements to freight handling facilities.

short-term

to decision

●
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The impacts on the intraregiortal 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. OCS in the low find ●

scenario is not anticipated to contribute significantly to the forecast

growth.

e

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 a

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 a

two airports.

7.4.4 AVIATION ISSUES

The aviation issues of thts scenarto are identical to those of the

Medium Find Scenario, section 6.4.4, page 199. 9
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8.0 iMPACTS OF THE HIGH FIND SCENARIO

8.1 Introduction

9

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 cmmercia? 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 Affectinq  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 base

case pertaining to the economy are applicable. It is assumed that the

resources identified above are distributed in three “clusters” of f~elds

located respectively in inner Norton Sound, south of Cape Oarby; csntra?

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 to Cape Nome, while

production from the outer and inner Norton Sound fields involves

significant onshore pipeline segments.
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The assumed schedule of OCS activities

mnnences in the first year after the

with 20 wells drilled, and terminates

forecasts that exploration

ease sale (1983), peaks in year 4 ●

n the ~eventh year with a total of

90wells 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 (50 feet) or less, where suitable barrow materials are

either adjacent to the well

Economics dictate extension

months open water season to

site or within economic haul distance.

of the drilling season from the four to six

a maximum of eight months; this is accomplished a

by the use of icebreaker support.

Field construction commences in year 4

first discovery and the first platform

5. Development drilling commences the

production is brought to shore in year

after the decision to develoo the a

is installed in the summer of year

following year and the first oil

7 (1989). The ?ast platforms (a

gravel island in inner Norton Sound and a steel gas platform in csntral

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), 9

peaks at 691,200 mmcfd in years 13 through 16 (1995 through 1999) and

ceases in year 34 (2C16).

●
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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.

induced population growth to 1992, the regional

percent over the base case, and represents a 21

As a result of OCS

population increases 66

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 66 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 OC.S induced and total popula-

tion are illustrated in Table 69. The induced population increases to

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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8.3 Water Mode

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 oil industry is expected to

operate from barges anchored offshore using supply boats to shuttle

materials between the barges and the various rigs and platforms. Mhen 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 to be moved through

the port of Nome. When the service base becomes operational, all incoming

OCS 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 lighterage  service will no longer continue to provide

fuel and water. ‘Nhen oil and gas production begins in 1989, oil and L;IG

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 Iinehaul barges to deliver products to

Nome, use of lighters to offload linehaul 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- ●

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 9

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, creating throughput tonnage demands at the rate of 3 tons ●

per person per year. !4hen 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 activit~es, ~

~~r~ughput tonnage demands reach 67,101 ST, which is 66 Dercent above base

case demands and 21 percent above the medium find scenario for the same

year.

Those OCS activities requiring transportation services are identified in

Tables 71 through 75. Based on the scenario estimates, 100 exploration

and delineation wells are drilled during the first seven years of develop-

ment and between 1988 (year 6 after the lease sale) and 1996 (year 14

after the lease sale) approximately 590 additional ‘wells are drilled on a 4

schedule as illustrated in Table 71. During exploration these wel?s 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 meters - ●

9
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TABLE 72

GRAVEL ANO OR IIJ.iNG  iMATERIMS  ?EQUIRDlENT5

3 ERING-NORTON

ANNIJAL TONNAGE 3
~R I LL 3R , OT AL :ORY GRILL :.?AVEL
JTDF-&——;?E:~~T FUEL ‘dATZ!?  4 (in :,300 TONS) 5

J,.367 13,308 !8,170 ~3,j5,2 35,360 243
7,293 19,962 27,255 35,178  jj+~zlo 2’43
3,i04 2,180 30,294 33,1~o ~~;~do 396
5,673 !5,526 21,199 ~7,jiJa  43,:20 396

. .--------------------------------------------------.------------.-*-----------------------------------------
,5 1988 :? 12 3,999 :i7,4i14 25,443 35, ~88 3~,g6a

1989
:, a~~

3 58 23,234 Q,396 55,530 59,624 141,:62
: 1990

1, j73

i 20 ~1,364 59,360
3

LL0,724 L23,360 241,080 -,; -37 !*
!991 :52 5Z,3!Y 37,355 Y40 ,2.50 :5~,~5~ 30&363

:0’
l,25i

1992 i..& 8 &l, a04 58,204 133,208 121,30L 237,062 l,25i
.------ -------- --------------- ---..-—- ---------------------- ------ ---------------- -“----- -------------- ---a.

. . L993& -- 30 27,576 ~6,2Kl 73,316
~~ ~ggd 30

!32,2L0 !50,725
10,341 i7,340 ~~,j~~ 30,340 ;0,270

:2 :995 !6 5,515 3,248 ,,--.-, /93
~~ ~g~6

L5,4A8 3z,~u
4 i,379 2,312 3,591 1,::2 3,a36

9-. comoines  ail  a n d  gas d e v e l o p m e n t  wells 3nd  )ther ‘.uells irillecj, ‘~om Table 71.

3 . ~onnage r e q u i r e m e n t s  ~er .4e11  {see ~ooervlix 3):

Zxoloration Oevelaomenr

Will ?ioe L05.2 jT 344.7 j~
:Sry  3ulk 1 , 1 0 9 . 0  ST 578.3 H
F!J e I i,971.Q ST i,023. o ST
3rfll tiatfir 3,280.3 S7 2,0(39.0  ST

●

2. Z,xolorztion Travel :SldndS are cwvjvucted  :he year Jr?or  co use.
?rgduction  gravei islanas rsquirs  :’w years IO cwj:ruc:. Gravel is
e s t i m a t e d  c o  ~eign  2. i2 j~ oer CUOTC ,mec~r ( L.5,z  ger :Uolc  .tar~) ,.
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Year After
Lease Sale

TABLE 74

BERING-NORTON HIGH FIND SCENARIO
TRANSPORTATION DEMAND OF OCS CONSUMABLES

OCS Related
iNOn-LOcal Population

Year (1)

1983 306
1984 825
1985 34A
1986 1,696
1987 ~,589

Annual
Ocs ~~:::;:l e (2)

(In Tons)

367
990

1,133
2,035
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
la 1996 2,044 2,453
15 1997 2,089 2,507

16 1998 2,089 2,507
17 1999 2,104 2,525
18 ~ooo 2,104 2,525

0

Notes : (1) Equals offshore-onsite  non-local employment plus
onshore-onsite non-local employment.

(2) Assumes consumption level of 300 pounds per
person per month over 8 months.

Source: ;?MM&CO,
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TABLE 75

BERING-NORTON HIGH FIND SCENARIO
RESOURCE PRODUCTION TRANSPORTATION DEMANDS

Year Aftw Oil Production Gas Production
Lease Sale YeaY MMBBL (1L ~ BCM (3) BDF (4)

●
❞ 1983

1984
: 1985
4 1986
5 1987

9
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 ~47.16~

10 1992 178.704 23, l)&3 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 262s799 33.953 9.526 336.384
15 1997 230.211 29.743 9.526 336.384

●

9
16 1998 ~92.860 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

iiotes: (1) Million barrels of oil, ?rom Dames A ?Ioore, 1980. ●

(2) Million tons of oil =VMBBL + 7.74 bbl./ton.

(3) Billion cubic meters = BCF x 0,02832 cubic meters
oer cubic foot.

(4) Billion cubic feet of gas from Dames &Ploore, 1980.
●

9
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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 ~o drill these wells is

identified in Table 72. The drill pipe and dry bulk materials a r e

expected to be shipped to the lease sale area on contract Iinehaul

vessels. The local Iighteraging  service is expected to provide the fuel

and d~ill water over the period 1983 to 1988. After this period, supply

boats operating from the service base will provide fuel and drill water.

As noted in Table 71, one explorat ion qravel island will be c~nstructsd

every year for six successive years between 1984 and 1989. Two of these

islands will be converted to production platforms following the discovery

_o{ 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. TiIe construction barge spread

fo r  the production i s l a n d s  c o u l d  p o t e n t i a l l y  i n c l u d e  s e v e r a l  s u c t i o n  d r e d g e s ,

several large bottom dump ‘work barges, a supDly barge, and several accomoda-

tion- barges, all operating offshore.

Pipeline construction may comnence in 1987 or 1988, depending on ‘whether

o r  n o t  the  o i l  industry e s t a b l i s h e s  d pipe c o a t i n g  y a r d  in the l e a s e  s a l e

a r e a . As shown 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 ●

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 services for non-local personnel employed by the oil companies,

is estimated at approximately 300 pounds per person per month. ‘dhen ●

forecast using anticipated

related consumable tonnage

represents eight months of

non-local OCS employment as a base, annual OCS

is projected as in Table 74. This level of demand

operations. It is anticipated

items will be transported with the drilling mud and other

of the linehaul  services contracted to the oil industry.

phase (up to-’1989)  these ~onsumable materials, as well as

‘will be stored on offshore barges. After that time these

stored at the service base.

that these consumable ●

materials as part

During the exploration

the drilling matsrialsg

materials ‘will be

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

that level for the remaining years of the study period. Changes in

resource production are illustrated in Table 75. Respectively, peak ~evel

oil production in the high find scenario is 75 percent above the medium

find scenario, while gas production is twice that of the medium find

scenario. Tankers employed for crude oil transportation are expectsd to

range in size from 70,000 OWT to 120,000 DWT, while LNG tankers are expected

to have a capacity of 130,000 cubic meters.
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I/hen these various transportation demands are viewed collectively, the

annual marine vessal requirements are anticipated to be as shown in Table 76.

Included in the table are both popul~tjon related and O~S 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

OCS related activities are anticipated. In conjunction with OCS 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 pro-

duction and the beginning of resource tanker operations.

●
The demand for linehaul lighters reaches a peak in 1986 when the local

lighteraging  service is still providing fuel and drill water to exploration

rigs. Including coastal delivery trips 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. ln order to meet the demand for additional lighter trips, the

local Iighteraging service is expected to increase the number of lighters

located in Nome, particularly those supporting the fuel and cirjll 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. ‘Ahen 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
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and the Lower 48. The icebreakers are expected to be specially constructed

forarctic 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 anti-

cipated 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 3eaufort 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 is anticipated that this flotilla would be

supported by icebreaking equipment.

8.3.3 IDENTIFICATION OF MARINE TRANSPORTATION IMP.4CTS

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 base case is such that

even

facil

pated

f Nome’s harbor had no navigational restrictions, the existing

ties (berths and cargo handling equipment) could not meet antici-

demands. To reduce the impacts and improve the efficiency of the OCS

8

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 i“n Nome Harbor during the exploration stage

prior to d e v e l o p m e n t  o f  a  perma~e~t s~rvica b a s e . .  The l a r g e  v o l u m e  o f

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 lighteragirtg company will need to provide additional lighters ●

to serve OCS needs. At least one, and most likely two, more of each of the

special fuel and water barges used in support of the 1980 COST well will

probably be 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 lighteraging company.

9

Assuming that additional lighters will be brought in to service OCS fuel

and water needs, existing lighters will be called upon to servics the

~xRanded population related demand, which includes an increased number of 9

linehaul vessels and increasing need for coastal village deliveries.

Demands for these services reach a level in 2000 that is 45 percent above

that of the base case and 17 percsnt above that for the medium find scenario. ●

Based on available equipment, throughput tonnage demands in 2000 are

~x~ected 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 4

i n  t h e  m e d i u m  find scenario. The addition of other new barges may potentially

reduce this impact, if employed to help lighter the bulk petroleum linehaul

tanker barges.

The addit~on of six new barges to the harbor may have a serious effect ~n

crowding, particularly in the entrance channel. This could be handled by ●
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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 supoly boat berths, oil and LNG tanker berths,

and barge

of berths

and LNG p“

berths, the oil industry is expected to provide an optimum number

at the various onshore facilities (supDly base, marine terminal,

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 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 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

number of

different

pipeline construction activities. For example, in 1989 the high

gravel barge trips (1,411 trips) is between the dredges and the

island locations.

!3ecause 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 ot fcrmal traffic lanes.

o
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8.3.4 MARINE TRANSPORTATION ISSUES

Marine transportat~on 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 linehaul carriers and to make

coastal village deliveries.

Both private and contract bulk carriers appear to have sufficient capacity

or can develop sufficient capacity to 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 lighteraging service may attempt to offset the problems of

9

a

●

temporary high capacity storage is to anchor a large compartmentalized storage

barge offshore and use that to empty the linehaul tankers and }0 refuel the

work barges. Another approach may be to utilize the special lighters by ●
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making deliveries directly from the linehaul  tankers to the rigs without

ever entering 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 ACTIYITIES

●

●

Based on the assumed distribution of OCS employees, aviation impacts of OCS

activities are most likely to occur on the Nome-Anchorage and ,4nchorage-

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 helicop~e~ 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 OEMANOS ANO REQUIREMENTS

Aviation passenger demands anticipated in the medium find scenario

detailed in Table 77. The peak periods for OCS employee movements
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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 intrareqional 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. OCS 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

load 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 (1!?87), the demand for regional

air taxis increases sharply. In 1986, regional air taxi demands are esti-
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TABLE 78 9

Year After
Lease Sale

;
3
4
5

6
7
8
9

10

11
12
13
14
15

BERING-NORTON HIGH FIND SCENARIO
PEAK MONTH WEEKLY AIRCRAFT FLIGHT REQUIREMENTS

Year

1983
1984
1985
1986
1987

1988
1989
1990
1991
1992

1993
1994
1995
1996
1997

1998
1999
2000

Contract
~l”i$opters

ol’Yshore-

Nom~ (1)

11
3 0
35
45

4 5

98
132
109
122
99

82
70
74
71
74

74
74
74

Air Taxi
Nome-
Regional
Points
L

1
~
1

‘:

4
6
6
6
5

5
4
5
5
5

:
5

Air Carrier
Nome- Anchorage-

Anchorage
~

7
9

10
12
14

16
24
22
23
21

18
17

i:
16

17
17
17

Seattle
J.Q__

159
158
148
152
160

165
176
176
178
178

180
177
179
183
~gs

193
199
2g4

Notes: (1) Derived by di\tiding Offshore-Nome  OCS Related “
Passengers by 14 seats.

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

(3) Derived by cii vidi ng Nome-Anchorage Passengers by
(110 seats x load factor of 80% = ) 88 seats.

(4) Derived by dividing Anchorage-Seattl~  Passengers by
(128 seats x load factor of 80% = ) 102 seats.

9

9

9

9

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 six flights per week. Scheduled air carrier flight
.

requirements for the Nome-Anchorage linkage also peak in 1989 with a demand

of 24 flights 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

of aircraft operations, including helicopters, are sources

impact, particularly during the field development period.

ncreased levels

of potential

Passenger move-

ments through the ?40me airport peak in 1989 at 4,1L12? passengers per week,

almost a four-fold increase over the base case. Such increases in passenger

demands will provide additional justification for constructing new terminal

Tacil ities. Passenger demands

for the late 1980’s and not be

sttidy period. The willingness

are such that

underutilized

or ability of

facilities could be designed

throughout the remainder of the

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 hlome-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 9

longer-term decisions rather than seeking temporary short-term arrangements.

The critical impacts are most likely to be felt on the intraregional  air a

taxi routes, where the situation is already

routes, increased competition will bring in

potential restructuring of this part of the

a problem. As in the other

new operators and nay lead to

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.

g.q,L$ AVIATION  ISSUES

The aviation issues of

Find Scenario, section

e

this scenario are identical to those of the Medium

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.

a

Clamshell : A bucket or grapple having two hinged jaws used for

excavating; or an excavating machine having a clamshell.

●

Ccm~afnerized: 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.

@!@E: A dray is a vehicle used to haul goods; specifically a strong,

low cart or wagon without sides. Drayage refers to the work or

cost of hauling by dray.

Dry R~l~: Refers to bulk commodities that can be moved by various types

of conveyer systems.

●



Embayment: A small bay within a bay.

!k&.!?2 A structure extended into the sea to protect a harbor.

w A large flat bottomed barge used for loading or unloading ships. 4

Linehaul: The transporting of cargo between inaJor distribution terminals”

9

Liquid Bulk: Cargo that can be offloaded or loaded by pipeline.

Littoral: In a coastal region, the shore zone between high and low 9

water marks,

Neobulk: Cargo which has been pre-loaded into boxes, crates, slings, 9

pallets, or strapped to allow unloading by machinery.

Shoal : A sand bank or sand

Steel Sheet Piles: Typical’

bar that makes the water become shallow. a

Y? prefabricated ‘ntsrlocking  vertical

piles made of sheet steel.

Williwaw: A sudden violent wind.
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APPENDIX B

TECHNICAL MDHOl)OLOGY

8.1 Introduction

The purpose of this discussion is to present in detail the.various  tech-

nical aspects

included here

Chapter 2.

of the methodology employed in this study. The material

n follows logically the overview discuss ionp resented i n

●

The task of assessing the impact of oil 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). Of 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: (1) establish a set of base condit-

ions to which incremental growth and developmental activities could be a

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 follows begins with an explanation of the kinds of demands 9

OCS 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

rslated and OCS related transportation demands and in assessing marine and

aviation facilities and services impacts. 9

8.2 OCS 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, 4

the type of activities occuring in each stage generally follow the pattern

discussed below:

a Exploration. The exploration stage includes pre- and post-lease ●

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. 9

The major onshore requirement during exploration is for supply

bases in harbors where drilling rigs and service vessels can recaive

drilling equipment, pipe, drilling mud, and other chemicals, as ‘well  ●
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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 seek to minimize the investment in p e r m a n e n t

facilities or equipment. In Nome, the service vessels cannot

the port due to the shallow water thus industry must provide

alternatives such as anchoring supply and accommodation barges

offshore.

use

9

From a transportation perspective, there is a need to employ tugs

and anchor boats to bring the drilling rigs into the lease 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 to 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. ‘!~hen crews rotate,

there is generally a need for helicopter transportation to move

one crew from the local airport to the rig and the other crew 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 of the

subsequent stages of

various other pieces

with OCS development

development, that movement of the rigs and

of equipment or other materials associated

requires specialized transportation servicss.

●

●

9

*
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Offshore oil and gas activities, which occurred first in the Gulf

of Mexico and later in the North Sea as well as other parts of the

world, have produced specialized technologies and equipment

together with companies to

contract with these compan”

develop such capabilities

operate them. Oil and gas companies

es when the need arises rather than

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

oipelines, or in moving and positioning a rig. This degree of

s p e c i a l i z a t i o n  h a s  a  s i g n i f i c a n t  effect on the range of imPacts

likely to occur in a particular lease sale area,

@ ~evelopment. If sufficient recoverable resources are discovered

through exploration, the industry may decide to proceed ‘with

development of the field. During development, production wells

are drilled and offshore and onshore facilities are completed.

Depending on the size of the find, the level of activity could be

quite intense (witness the North Sea oil fields), Extremely iarge

expenditures are required before production can begin after a

discovery has been made. Once the decision to develoo is reached,

a field 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 materials 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 actiyity may also involve the expansion of existing

marine facilities to provide the necessary berths and servicing

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.

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 heavycement coating

in order to overcome buoyancy. Depending on the location, the pipe

could be coated either at a yard outside the lease sale area or at

a construction base in the lease area. If the coat

the lease sale area, then the raw pipe materials as

aggregate, and associated products must be brought

advance of construction

these pipes are then de’

constructs the pipeline

ng is done in

well as cement,

nto the area in

n. O n c e  c o a t e d ,

a c t u a l l y

so that the coating can beg-

iyered to a lay barge ‘which

and lays it on the ocean floor. Later a

bury barge will bury the pipe. The lay and bury barges are serviced

by supply boats and anchor boats which position the barge in the
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●

●

●

correct location for the pipe and which

burying process supplied with necessary

The development phase as illustrated in

by its extreme peaking characteristics,

keep the pipe laying/

men and materials.

Figure B-1 is characterized

largely due to theneed to

begin production as soon as possible. The construction and field

development employment associated with this stage impose significant

transportation demands on regional and interstate aviation 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 rotate

back home.

The production stage may* Production. continue for 20 or more years

and involves the continuous production and transportation of oil

and/or gas. Items of special concern

maintenance of sufficient pressure to

surface; the prevention of blow-outs,

disposal problems; and the monitoring

This stage requires long term storage

during this stage include the

bring oil and gas to the

spills and leakages; waste

of all production functions.

facilities to support off-

shore activities as well as supOort 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

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 placed on

the intrastate aviation system because many of these employess are

expected to locate in or near Anchorage and commute to

addition to employee transportation, other transportat-

this stage are related to the use of oil tanker or LNG

work. I n

on demands clur”ng~

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

services each type resource on a regularly scheduled basis.

e Phase-out. Mhen the petroleum resources cease to be economically

or technically recoverable, industry closes down its production

operations and plugs and abandons the ‘wells. Many of the support

facilities used by the oil companies during the exploration,

development, or production phases may also be abandoned. Trans-

portation demands during this phase of development are associated

with the movement of recoverable pieces of equipment and machinery

that have sufficient salvage value to warrant removal. Once these

pieces of equipment are removed, the need for transportation

services ceases.
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!3.3 General AssuinrXions Concerning Baseline Data

●

There are several general assumptions concerning

mation and use of available data in this study.

the availability of infor-

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.

1= 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 little 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.

S.4 General Assumptions Concerning Forecast ~ata

There are several general assumptions associated with the forecast data

that govern the use of the data in this study. The first of these  is the

assumption of scope, which refers to the identification of analysis areas

and the extent or level of detail of the analysis. It is important to

remember that the analysis being conducted in this study is based on a set

of extremely hypothetical and highly speculative scenarios of OCS oil and
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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 atensions from the original set of values

come about and the hypothetical character of the events becomes more acute. ●

When that data

this study, the

That statement

●

s stretched still further with additional assumptions in

credibility of the results is stretched considerably thin.

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-

portation  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,

9

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 looK at the effects of change.
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Transportation

into two basic

demands resulting from OCS activities can be broken down

types -- direct demands that can be derived from the

schedule and nature of activities, and +indirect,  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: .

~ ~~DIREcT

- Population 6ased Dry Freight and Liquid Bulk

- Population Based Air Passengers

t DIRECT

- OCS Industrial Freight

- OCS Consumables

- OCS Resource Production

- OCS Air Passengers

3.5 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 far each of the OCS scenarios. The relationship that exists
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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 9

values, as appropriate. A detailed description of the process, first for

the marine mode and next for the air mode, is described below.

3.5.1 POPULATION BASED DRY FREIGHT AND LIQUID BULK

The forecasting process for population based marine related dry fr’eight ●

and liquid bulk consists of three steps:

(I) Base Year Throughput Tonnage. The most recent such data available ●

from secondary sources is for 1977, and this was chosen as the base

yesr. After investigating the historic data it was found that sub-

stantial annual fluctuations have accursed. In Nome, 1977 (the s ●

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 unacce~table

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. 4

Annual per capita consumption was evaluated and an average basz year

rate of 3 tons per person per year ‘was establflshed.
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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 lighteraging service so that linehaul vessels do not

have direct access to the port. Although that factor in and of itself

reauired 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. Secause  of this additional activity, the distribution of

throughput tonnage to Nome versus that transshipped to outport coastal

communities needed to 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 based 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 vi~lages 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-~lorton  region and for Nome

proper were based orI 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 to 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 Chaoter 3,

Section 2.1.1.

(3) Development of Growth Factors. Regional and local population fore-

casts developed by other subcontractors in the SES? are converted

into annual growth factors by dividing the forecast for each horizon

year by the base year population. This is accomplished for the base

case as ‘well as for each of the OCS scenario cases, for each year of

the study period. This data is presented in various tables in the

text.

S.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 links

rather than terminal points. The process is as follows:
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(1)

(2)

DeveTopmertt of Links to be Analyzed. Since the majority of OCS

employees in the 8ering-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 as 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 OCS employment throughout

the region and to evaluate it was deemed to be beyond the credibility

of this evaluation and it was decided to treat intraregional travel

demands as a complete system rather than as individual travel links.

Development of Base Year, Peak Week Traffic Values. Data were

collected for scheduled passenger service by carrier and r~ute 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.
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(3) Development of Forecast Year Air Passenqer 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 movements are forecast

separately as a direct transportation demand. Peak month average

lweekly passenger forecasts were prepared for the ?lome-,Anchorage  and

Anchorage-Seattle links and are displayed in various tables in the

text.

3.6 OCS Based (Direct) Transportation Demands

OCS activities have no historic reference in most of the areas of Alaska

5eing studied. Use of the growth factor characteristic would be inappropriate

in projecting OCS activities, because those activities are relatsd more to tne

magnitude of the discovered and rec~verable resource rather than to any

function of the local economy. As a result, the forecast of OCS activities

are more specialized, dealing with each of the major activity areas. T’ne

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 a

used except in rare circumstances. These are discussed below.

B.6.1.1 Inbound Drilling Supplies

Table 3-1 summarizes the estimated material requirements for individual

exploration and development wells at depths outlined in the Lease Sale 9

No. 57 scenarios. Development wells are assumed to require 80 percent of

the materials per foot needed for exploration ‘wells, except for water which

will retain the same per foot requirements. At the exploratory stage, it ●

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 9

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, 1976) are scaled down for the development well depth of 3,505 meters g

(11,500 ft.). Drill pipe tonnages are based on data prepared for the

Bea.ufort  Sea Environmental Impact Statement (Bureau of Land Management,

1979) . 11

All 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. SuDpiy 9
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IVateri al

Drill Pipe:
(1)

36 in.
20 in.
?3-3/8 in.
9-5/8 in.

Dry Bulk:

Bentonite
Cement
Bari te

Fuel :

Drill Mater

TABLE B-1

MATERIALS REQUIRED FOR ORILLING ACTIVITIES

Oil and Gas Exploration (2)
Depth 11,500 feet

‘arge(4,6) Supy: :oa~(5,7)TonsQuantity ._Loads

100 ft. 7.7
1,000 ft. 66.5
3,500 ft. 119.0
8,000 ft. 212.0

402.2 0.07

575
246
288

0.94

1,109 0.18 7.08

1,971 0.39 5.33

3,080 N/A 6.25

Notes: (1) Drill pipe sizes, quantities, and unit weights obtained from Bureau
of Land Management Beaufort Sea OCS Draft EIS, 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 matsrials/foot  as
needed for exploration wells except of water. ‘jee 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 jpacss are not !ntsr-
changeable. The largest number dominates.

(5) Barge loads are based 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 cited in Note (2) above.
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boats move all goods from the bases to this 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,

arrive on a separate barge. Assure

metric tons (6,000 tons), each exp’

loads of fuel and each development

because each commodity would likely

ng an average barge load of 5,443

oratory well will require 0.40 barge

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

a variety of commod”

draft of 4.9 meters (16 ft.) and are designed to carry

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 additfve. The largest figure pinpoints the controlling commodity,

which f~r exploratory wells is dry bulk folTowed closely by drill water.

Drill water, fuel, and dry bulk all are in the same range, while drill pi,oe

has a much smaller value. On a tonnage basis, drill water is the critical

corxnodity. For each exploratory well, it represents 47 percent of the

required tonnage. For Bering-Norton offshore activities, it is assumed

that fuel will be supplied from storage in Nome, which in turn is supplied

from storage areas in Llnalaska/Dutch  Harbor or Seattle.

a

9
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Data in Table B-1 can be used to forecast the ‘number of barges and supply

boats minimally required to meet the logistics requirement for well

drilling.

the actual

trips will

The estimate for supply boats will significantly underestimate

number of round

not occur for a

trips carried out. The minimum number of

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 OCS 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.

B.6.1,2 Construction Materials

Construction activ

form installation,

ties can be separated nto offshore pipelaying, plat-

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 be built. Initially, however, some construction

equipment is anticipated toI 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 supoly 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.6.1.3 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 per 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 trips that will use each supDly base.

●
B.6.2 OCS PASSENGER MOVEMENTS

S.6.2.1 Descri~tion  of Terms

The generation of OCS employment-related transportation demands, which

“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 3Y TASK

Notes: (.1) Rotation factor is defined as

~ * number of weeks offsite
number of weeks onsite

follows:

●

Multiplying the onsite employment by the rotation
factor produces total employment for a given task.

(2) T = temporary; P = permanent.

(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.

(4) Material in parentheses refers to onshore activi ties at
Afognak Island. Onshore activities without parentheses
refer to 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 !deeks Weeks Round Trips
Factor Onsite Offsite per iVonth

1.1 9 0.430
1.5 ~ ; 0.717
2.0 3 3 0.717

(6) No concrete platforms.

e

Source: Rotation ?actors - Dames & Moore, 1979;
SEAR factors - ISER, 1979;
Residency - Alaska Consultants, 1979;
otherwise, Peter Eakland and Associates, 1979,
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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

enable the employment f.

@ aggregated by community

Share of hployment to Alaska Residents) factors

gures for the entire lease sale area to be di’s-

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) to an employee’s rotation cycle (onsite weeks and offsite weeks).

5.6.2.2 Helicopter Operations

● To obtain peak weekly helicopter operations, total of+shore employment is

first obtained for each service base. Lmployees  for supply, anchor, and

tug boats are not included since rotation for these tasks occurs when the

Emolovment is then converted to round trips using aboats are in port. .
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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 ●

offsite time 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 to helicopter 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, ‘which are

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- 4

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.6.2.3 OCS Air Carrier Passenger Movements

This category of transportation demand includes trips between service bases 9

and residences. intrastate trips accommodate employees that are non-local

Alaskans. They live in Alaska but do not reside in the cormnunity 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. 3oth interstate a
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●

●

and intrastate trips will use links within the state. The distinction

between the two types of trigs is based upon the final destination. Both

categories are assumed to use existing scheduled carriers rather th”an

chartered aircraft. Non-1ocal Alaskans are expected to live primarily in

Anchorage. Far 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

to assign weekly trips to the air travel links

analysis is limited to outbound trips from the

base for each scenario is

shown in Figure B-3. The

service bases, since

return trips are the same in number and are assumed to 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 No. 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. ~oth are

provided to emphasize that conversion factors differ significantly for the

two types of employment. Also, several of the onshore and offshors  interim

products are used in estimating other transportation demands, which ‘would

be obscured by showing a single process. 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. Secause 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 te employment (Box 1) by the .

ap~ropriate rotation factors (Box I). SEAR factors (Box 11) then are used .

to allocate employment into Alaskan (Box 4) and rton-Alaskan (Box 3) cate-

gories, Subtracting local employment (Box III) from the 41askan employment

for each task produces non-local Alaskan employment (Box 5), e

Once average monthly employment has been broken down into non-A?askan  and

non-local Alaskan figures, they are then converted into peak weekly ●

intrastate (Box 7.) and interstate (Box 6) trips. The combined factor used

is as follows: (round trips/month by task) (i,5) / (4.3 weeks/month).

a

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 a

which publish weekly schedules.

a
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●

Distribution factors (Boxes VI and VII), 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.

B.6.3 OCS CONSUMABLES

●
This category represents freight, primarily foodstuffs, needed to sustain

the work force that does not live and work in the same area. Morkers in

this situation are all offshore workers and non-local, onshore employees.

Those in the latter category are primarily involved in construction. Tine

employment figurs used to compute consumable requirements is the sum of

three intermediate results shown in Figure B-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 likely

will travel by established marine services in containers,

0

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 Imarkets. The scenarios

established that crude oil wi~l be transported in 70,000 DUT to 120,000

Ok!T tankers while L?iG will be transported in 130,000 cubic meter LNG

tankers. The number of trips required per year for each type tanker is

obtained by dividing annual production oy tanker capacity.
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6.7 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 OCS

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.

6.7.1 ‘WATER MODE

8.7.1.1 Port Capacity

9

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 a

limitations due to navigation restrictions, the later being qualitatively

determined from conversations with the lighteraging 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 to set up such lanes include the following: Numbers

of vessels by size and cargo;.  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 to 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 of 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 of$ered 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 OCS 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 plane. The aircraft types are expected to remain similar

to those used at present. A load factor of 0.3 is used on all intrastate

air carrier flights, which are assumed to utilize jet aircraft. On the

Nome-Anchorage  1 ink these aircraft were assumed 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)

Air 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 Kotzebue 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 to the

areawide  population.

●
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