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FOREWORD

The Federal Power Commission, pursuant to the Natural
Gas Act, is authorized to issue certificates of public con-
venience and necessity for the construction and operation
of natural gas facllities subject to its jurisdiction, on
the conditions that:

/a_/ certificate shall be issued to any qualified
applicant therefore, authorizing the whole or any
part of the operation, sale, service, construction,
extenslon, or acquisition covered by the application,
if it is found that the applicant 1s able and willing
properly to do the acts and to perform the service
proposed and to conform to the provisions of the Act
and the requirements, rules, and regulations of the
Commission thereunder, and that the proposed service,
sale, operation, construction, extension, or acquisi-
tion, to the extent authorized by the certificate, is.
or will be required by the present or future public
convenience and necessity; otherwise such application
shall be denled. ’

15 U.s.C. 717

The Commission shall have the power to attach to the
issuance of the certificate and to the exerclse of the rights
granted thereunder such reasonable terms and conditions as
the public convenience and necessity may require.

- Section 1.6 of the Commission's Rules of Practice and
Procedure allows any person alleging appllicant's non compli-
ance with such conditions to file a complaint noting the
basls for such objectlon for the Commission's consideration.

18 C.F.R. 31.6 (1972).
Section 2.82(c) of the Commission's General Rules allow

any person to file a petition to intervene on the basis of
the staff draft environmental statement.



FEDERAL POWER COMMISSION STAFF

FINAL ENVIRONMENTAL IMPACT STATEMENT
Summary Sheet ‘

. E1 Paso Alaska Company Docket No. CP75-96 et al.

The Final Environmental Impact Statement (FEIS), prepared by
the staff of the Federal Power Commission, is related to an
administrative action. .

This action arised from proposals to bring Alaskan natural
gas from the Prudhoe Bay Field in Alaska, and in one
proposal to also bring gas from the MacKenzie Delta region
of Canada, to market areas in the lower 48 states. Two
separate natural gas transportation systems have been pro-
posed. The Arctic Gas Pipeline System would utilize a
land route through Canada whereas the El1 Paso Alaska
Company System would utilize a land-sea route with
liquefied natural gas facilities and tankers.

Environmental impacts resulting from the construction and
operation of these systems would include effects on man,
wildlife, vegetation, soil, water quality, air quality, and
noise levels. This FEIS, including portions adopted from
Staff's DEIS, also describes the measures which would be
taken to avoid or mitigate the identified potential impacts
and those impacts which cannot be prevented or mitigated.

Alternatives to the proposed actions include different
pipeline routes, LNG terminal sites,; alternative gas supplies
and other energy sources, and the alternative of not con-
structing the projects. ‘

Written comments received on the DEIS were reviewed and
evaluated by Staff and considered during the preparation
of the FEIS. All commenting letters are reproduced in
Volume IV, Parts 1 and 2. Staff responses are shown in
the margin of the photo reduced comment letters. Comments
were received from the following Federal, state and local
agencies, private individual and groups, and industries:
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FEDERAL

Advisory Council on Historic Preservation
Committee on Interior and Insular Affairs, U.S. Congress
Environmental Protection Agency

Executive Office of the President, Council on
Environmental Quality (Additional comments/responses on P. 833.)

Federal Energy Administration
Nuclear Regulatory Commission
U.S. Department of Agriculture
Forest Service
Soil Conservation Service
U.S. Army Corps of Engineers
Detroit, Michigan
San Francisco, California

U.S. Department of the Army, Office of the Chief
of Engineers

U.S. Department of Commerce, Assistant Secretary for
Science and Technology

U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Marine Fisheries
Service '

U.S. Department of~Defensé, Assistant Secretary for
Health and Environment '

U;S. Department of Health, Education and Welfare

U.S. Department of the Interior
Alaska Power Administration

U.S. Department of State

U.S. Department of Transportation
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STATE

Alaska State Senate, Jalmar Kertula, Majority Leader
California Coastal Zone Conservation Commission
North Dakota Public Service Commission
North Dakota State Planning Division
Ohio Environmental Protection Agency
Ohio River Basin Commission
Pennsylvania State Clearinghouse
Resources Agency of California
State of Alaska, Attorney General
State of California
Public Utilities Commission
State Lands Commission
State of Idaho _
State of Montana, Fish & Game
ggiggiggtggxada, Governor's Office of Planning
State of North Dakota, Attorney General
State of Oregon, Office of the Governor
University of Alaska
Dr. Albert A. Dekin, Jr.

Dr. John A. Kruse

Washington State Highway Commission
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LOCAL AND REGIONAL

Association of Interior Eskimos

City and Borough of Juneau, Alaska
City of Cordova, Alaska

City of Seward, Alaska, City Manager
City of Skagway, Alaska

City of Spokane, Washington

Cordova Chamber of Commerce

County of Santa Barbara, California

The Eyak Corp.
~ Joe P. Josephson, EYAK Attorney

Fairbanks Town & Village Association for Development, Inc,
Gillam, Harold, Mayor of Fairbanks, Alaska
Greater Anchorage Chamber of Commerce

Greater Fairbanks Chamber of Commerce

Kline, Ginny, Mayor of Juneau, Alaska
Matanuska - Susitna Bdrough, Inc.

Port of Los Angeles, California

Port of Seattle, Washington

Seattle Chamber of Commerce

Southern California Association of Governments

Spokane Regional Planning Conference



PRIVATE CITIZENS AND CITIZENS' GROUPS

Alaska Conservation Society.

Alaska Democratic State Central Committee
Bergman, Lynn A,

Conservation Intervenors (Ron Wilson)

Denali Citizens Council

Endangered Species Productions, Inc.
Everett, James C.
Fairbanks Environmental Center
Federation of Western Outdoor Clubs
Friends of the Earth
Fairbanks, Alaska
Washington, D.C,
Haggard, Paul K.
Jones, Darlene
Larson, Enid A.
Lindquist, Clara
- National Audubon Society
North Dakota Wildlife Federation
Organization for the Management of Alaska'é Resources
Scenic Shoreline Prgservatioh Conference, Inc.
Sierra Club

Anchorage, Alaska
San Francisco, California
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GAS INDUSTRY

Alaskan Arctic Gas Pipeline Company
Chevron Shipping Comﬁany

Columbia Gas Transmission Corporation
El Paso Alaska Company

Kenai Pipe Line Company

Northern Borders Pipeline Company

Pacific Gas Transmission Company - Interstate Transmission
Associates (Arctic)

Standard 0il Company of California
Texas Eastern Transmission Corp.

Western LNG Terminal

OTHER INDUSTRY

Alaska Miners Association, Inc,
Allen and Associates
American Water Resources Associates

Associated General Contractors of America, Inc.

Beluga Coal Co.
Cordova District Fisheries Union
Engineered Equipment Company

International Brotherhood of Boilermakers, Ship. Builders,
etc,, Local No, 104

Iroquois Research Institute
Maritime Trades Department, AFL-CIO
Prince William Sound Aquaculture Corporation

Utah Mining Association
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6. Environmental Impact Statements weré made available to
the Council on Environmental Quality and the public on the
following dates:

Draft EIS: November 28, 1975
Final EIS: April 9, 1976
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SECTION A -~ SUMMARY AND CONCLUSIONS
1. Introduction

Two transportation systems have been proposed to carry
natural gas from fields in northern Alaska to markets in the
lower 48 states ~- the Arctic Gas System and the El Paso
Alaska System.

) The Arctic Gas System application has been filed with the
Federal Power Commission by a group of six companies. These
companies, plus a seventh Canadian pipeline company, propose

to construct a pipeline from the Prudhoe Bay Field of Alaska
and from the Mackenzie Delta area of the Noxrthwest Territories
of Canada to markets in the lower 48 states and Canada.

The environmental impact of the Arctic Gas System is con-
tained in a final environmental impact statement circulated by
the U.S. Department of the Interior in March 1976. The staff of
the Federal Power Commission relies on that final document, with
certain stipulations, for its environmental assessment of that
proposal. '

The FPC staff has prepared this environmental impact state-
ment on the competing proposals by El Paso Alaska Company (Docket
No. CP75-96) and Western LNG Terminal Company (Docket No.
CP75-83-1) which collectively constitute the El Paso Alaska
System.

This system would carry natural gas by an 809-mile chilled,
underground pipeline from Prudhoe Bay in northern Alaska south
across the state to a port site at Port Gravina on Prince William
sound. A liquefaction plant, at Port Gravina would convert
the gaseous natural gas to liquefied natural gas (LNG) which would
then be transported by a fleet of eleven LNG tankers to western
LNG's receiving terminal and regasification plant located at Point
Conception in southern California. After regasification, the
natural gas would be transmitted by pipeline to existing pipeline
systems for delivery to markets in the United States.

The environmental assessment of this proposed system is
presented in four volumes. Following is a brief description
of the contents of each volume.

Volume I - This volume contains comparative economic and
- environmental analyses of the Arctic Gas and

El Paso Alaska Systems. Additional sections
described the parts of the Interior's FEIS
accepted by FPC staff, modifications proposed
by applicants for portions of the Arctic Gas
System in the lower 48 states, and staff's
conclusions.
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Volume II - This volume covers the environmental impacts

' associated with the proposal by El Paso
Alaska Company to transport natural gas across
Alaska by pipeline, convert the gas to LNG for
shipment via LNG tankers to southern California,
where it is regasified and distributed to
markets in lower 48 states. Specific alterna-
tives to system are discussed.. '

Volume III- This volume covers the environmental impacts
associated with the proposed marine terminal
facilities, regasification plant and associated
pipelines operated by Western LNG Terminal
Company at Point Conception, California where
Alaskan LNG would be received and processed.
Specific alternative to facilities are
discussed. ’

Volume IV - This volume, in two parts, contains the comments
received on the DEIS, and staff's responses to
these comments.

The components. of the FEIS which have received major
emphasis are those dealing with the analysis of the proposal's
impacts on the environment, the impact of reasonable alternatives,
and staff's handling of comments received on the DEIS. Those -
portion's of the DEIS which did not require significant changes,
or which contained detailed and repetitive information, de- '
scriptions, charts and other material, are adopted as the respect-
ive section of this FEIS. These adopted- sections are shown in
script in the Table of Contents. The Comparative Analysis in
this volume provides the reader with an environmental overview
of the two proposals. Readers interested in more detailed infor-
mation on topics such as the description of the proposed actions
and the existing environment are referred to the appropriate
sections in the DEIS which have been adopted.

2. Parts of U.S. Department of the Interior's Final
Environmental Impact Statement Accepted by the FPC Staff

The Federal Power Commission(FPC) and the U.S. Department
of the Interior(USDI) have concurrent applications before them
from the participants of the Arctic Gas System requesting an
FPC certificate of public convenience and necessity and permits
from USDI for the proposed pipeline system to cross Federal
lands.

In connection with these applications, the USDI, on
July 28, 1975, issued a DEIS upon which FPC staff commented and
subsequently accepted in part,in lieu of preparing.a duplicate
DEIS of its own.
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USDI has used staff's comments to revise and prepare
its FEIS, which was circulated on March 29, 1976. The FPC
staff has reviewed that FEIS and accepts the following
parts of it in lieu of preparing a full impact statement of
its own:

(i) Alaska Volume - This volume covers the 195-mile
proposal of the Alaskan Gas Arctic Pipeline Company
originating at Prudhoe Bay and terminating at the
Alaska-Yukon Border and alternative routes.

(ii) Canada Volume - This portion of the environmental
impact statement analyzes the 2,435-mile pipeline
proposal of Canadian Arctic Gas Pipeline, Ltd.,
beginning at the Yukon-Alaska Border and proceeding
generally southward to Caroline Junction in Alberta
where it forks, one leg entering Idaho, near Kingsgate,
British Columbia, and the other entering Montana,
near Monchy, Saskatchewan. Discussions of route
alternatives are also presented.

(iii) San Francisco Volume - This volume analyzes the 917-
mile portion proposed by Pacific Gas Transmission
Company which passes through Idaho, Washington, and
Oregon to Antioch, California. Discussions of route
alternatives are presented.

(iv) North Border Volume - This volume is an analysis of
the 1,619-mile pipeline proposed by the Northern
Border Pipeline Company. It covers the area from the
United States-Canada border, crossing Montana, North
and South Dakota, Minnesota, Iowa, Illinois, Indiana,
Ohio, and West Virginia, to a termination near
Delmont, Pennsylvania. Discussions of route alter-
natives are presented.

(v) Alternatives Volume (PP. 1-171 except Paragraph 8-C-3.,
Deregulation Effects)- This volume covers
courses of action open to the Secretary of the Interior
to approve, deny, postpone, or accept and delay or
deny part of the proposal; effects of gas deregulation
and conservation; other natural gas sources; alternative
energy sources and modes of transportation.

The Federal Power Commission recognizes that deregula-
tion of natural gas has the potential for increasing
the supply of this energy source. However, staff is
not presently in a position to offer a definitive
opinion on deregulation since the exact extent of
available potential gas supplies in the contiguous
U.S. in being investigated. In any event, deregulation
of natural gas would require Congressional action of
some form. Staff's position is that regulation of
natural gas should be enforced until such time as
amendments to the National Gas Act are passed.
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(vi) Glossary - This volume provides the reader with defini-
tions of technical words or phrases used in the environ-
mental impact statement.

2. Descriptions of Proposals and Preferred Alternatives 1/

‘a) Applicants' Proposals
i. Arctic Gas Proposal

Arctic Gas proposes to construct an all pipeline system to
deliver natural gas from the Prudhoe Bay area on the North Slope
of Alaska and the MacKenzie Delta area in northwest Canada to
markets in Canada and the United States. The system would consist
of approximately 4,504 miles of large diameter pipeline.

The proposed Arctic Gas system is a combination of four
projects. Alaskan Arctic Gas - 195 miles of 48-inch diameter
pipeline running from Prudhoe Bay to the Alaska-Canada border.
Capacity - 2.25 billion cfd; no compression.

Canadian Arctic Gas - 2,297 miles of 48-inch diameter pipeline
running from the Alaska-~Canada border east to receive MacKenzie
Delta gas, then south, dividing at Caroline Junction, Alberta,
and terminating at Kingsgate, British Columbia, near the Idaho
border and Monchy, Saskatchewan near the Montana border.

Capacity - 4.5 billion cfd; 36 compressor statioms.

Northern Border Pipeline - 1,138 miles of 42-inch diameter
pipeline running from the Montana-Canada border through Montana,
the Dakotas, Minnesota, and Iowa terminating at Kankakee, Illinois
near Chicago. Capacity - 1.5 billion cfd; approximately 10 new
compressor stations.

1/ TFigure 1 depicts the routes of the applicant's proposals
~ and staff's preferred alternative. '
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Figure 1. Applicants’ Proposed and | Staff's Preferred Altemative Pipeline Systems for the Delivery
of Natural Gas from the North Slope of Alaska and the MacKenzie Defta of Canada.
(See Enlarged Reproduction of This Map at the End of This Volume.)




Pacific Gas Transmission and Pacific Gas and Electric - 874
miles of 36-inch diameter pipeline loop (97 percent on existing
pipeline rights-of-way), running from the Idaho-Canada border
south through Idaho, Washington, and Oregon and terminating at
Antioch, California, near San Francisco. Capacity - 0.85 billion
cfd; no additional compressors.

The capaéities of each of these components could be increased
with additional compression and/or looping.

In addition to the pipeline and compressors, the proposed
system would require the construction of other related facilities
including aircraft landing facilities, delivery taps, communication
sites, and roads. A detailed description of the proposed system
is given in the DOI Alaskan Arctic Gas Transportation Systems FEIS,

Since the DEIS was circulated, several changes to the Arctic
Gas System as originally proposed have been presented by the
applicants. First, ITAA has withdrawn its application in this
proceeding and will no longer construct any portion of the Kingsgate

to Los Angeles leg, Second, PGT and PG&E will no longer construct
a parallel system, but will loop the existing PGT-PG&E pipeline.
This will result in a reduction of the fouw proposed compressor
stations and the utilization of several security crossings reducing
pipeline installation by approximately 43 miles. The revised
system of PGT and PG&E would transport those volumes of gas
committed to ITAA, with the possibility of additional pipeline in
southern California. And lastly, Northern Border presented a
statement on the record stating that it would be modifying its
application to terminate at Kankakee, Illinois rather than Delmont,
Pennsylvania. This would result in a net reduction of 481 miles

of pipeline, compressor stations, and other facilities,
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b) Staff's Preferred Alternatives

i. Fairbanks Alternative

The Fairbanks Alternative would follow the Alyeska oil
pipeline route south from Prudhoe Bay for 520 miles. From there,
it would pass northeast of Fairbanks and follow the Alaska Highway
into Canada, pass Whitehorse, to Watson Lake, Yukon Territory, and
continue along the Alaska Highway where it would rejoin the Arctic
Alaska proposed route at Windfall, Alberta. At this point, the
line would parallel the Alberta Gas Trunkline Pipeline Company
System to the Alberta-Saskatchewan Border at which time it would
parallel Trans~Canada Pipe Lines Limited to a point along the Red
River at Emerson, Manitoba, where it would enter the United States.
The right-of-way would proceed south along Midwestern Gas Trans-
mission Company to Ada, Minnesota, and on to Kankakee, Illinois,
along the proposed Dome 0il Pipeline Corridor. The PGT-PG&E route
would not be constructed at this time since the volumes of Alaskan
natural gas which would be committed to these companies could be
handled by means of exchange of gas agreements.

With Richard Island Lateral

The Fairbanks Alternative would be the same as that described
above, except that to attach those volumes of Mackenzie Delta gas,
a 756-mile long lateral pipeline would need to be constructed from
the Mackenzie Delta area south to Whitehorse, Yukon Territory, along
the Demgter Highway corridor, then join the Fairbanks Corridor Route.

ii. E1 Paso Alaska Alternative

The environmental staff's preferred alternative involves the
construction and operation of one LNG liquefaction, storage, and
sendout terminal at Cape Starichkof, Alaska, for the volumes of
gas associated with both the El1 Paso Alaska project and Pacific
Alaska (Docket No. CP75-140 et al.) project. The pipeline route
proposed to commect the Prudhoe Bay Field with Cape Starichkof would
generally parallel the Alyeska oil pipeline route from Prudhoe Bay
to Livengood, located just north of Fairbanks. From Livengood, the
route would proceed south and west along the corridor utilized by
the Alaska Railroad to Anchorage and from there would continue south
to the Cook Inlet area. The pipeline would then be routed down the
eastern shore of Cook Inlet to its terminus at Cape Starichkof.

At the California end of the project, the environmental staff's
preferred alternative involves the construction and operation of one
LNG unloading, storage, revaporization, and sendout terminal at
Oxnard, California, for the three volumes of-gas associated with the
El Paso Alaska, Pacific Alaska, and Pacific Indonesia (CP74-160)
projects.
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ii. E1 Paso Alaska Proposal

The fac111t1es as proposed by El Paso Alaska would transport
3.2 billion cubic feet of natural gas per annual average day from
" the Prudhoe Bay Field through approximately 809 miles of 42-inch
diameter chilled gas pipeline to a gas liquefaction and LNG storage
plant and marine terminal at Gravina Point, in Prince William Sound,
Alaska. The pipeline facilities to Gravina Point would include gas
separation facilities at Prudhoe Bay, 12 compressor stations,
additional appurtenant facilities and a dispatching and control
center. The proposed route would essentially follow the pipeline
corridor established for the Alyeska oil pipeline except for the
portion of the route south of Valdez and the LNG plant site which
would traverse undisturbed sections of the Chugach National Forest.

The 500-acre LNG terminal site at Gravina Point would receive
approximately 3.1 billion cfd of gas for processing through proposed
gas treatment, dehydration, liquefaction and storage facilities.

LNG in amounts equivalent to 2.809 billion cfd of gas would be
transferred from 550,000-barrel LNG storage tanks, along a 1,200-
foot long marine trestle, to a twin berth marine loading term1na1
The LNG would be loaded onto 165,000-cubic meter capacity cryogenic
tankers for shipment 1,900 nautical miles south to a receiving
terminal and regas1f1cat10n plant near Point Conception in southern
California.

The Point Conception LNG terminal, to be constructed by Western
LNG Terminal Company (Western), would consist of a twin berth marine
unloading terminal, a 4,600-foot long trestle and land-based LNG
transfer, storage, and regasification facilities on a 227-acre site.
The Point Conception LNG terminal would have a design baseload
sendout rate of 2.803 billion cfd of gas with a 3.103 billion cfd
peaking capacity. Western has proposed to construct a pair of
142 .3-mile long, 42-inch diameter parallel pipelines from Point
Conception to Arvin, California, and a 108.9-mile long, 42-inch
diameter pipeline from Arvin to Cajon, California, to transport the
revaporized LNG to existing mainline gas transmission systems owned
by Pacific Gas and Electric Company (PG&E) and Southern California
Gas Company (So Cal).

In addition to the facilities described above, El1 Paso Alaska
has described a preliminary proposal that would be necessary in
order to transport either directly or by displacement 1.55 billion
cfd of the 3.1 billion cfd available as peak day supply from the
Western LNG terminal to markets east of the Rocky Mountains. Appli-
cations to construct such facilities have not as yet been filed with
the Commission. :
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3. Environmental Conclusions

a) Applicants' Proposals

The staff's conclusions about the environmental impact of the
El Paso Alaska and Arctic Gas proposals have been based on a
recognition that if gas is to be transported from Prudhoe Bay to
the lower 48 states there is a need for construction of facilities.

It is concluded that there are undesirable aspects of both
proposals which can reasonably be avoided. The major significant
areas which should be avoided are as follows:

1) Arctic Gas Proposal

a) The Arctic National Wildlife Refuge in Alaska and its
counterpart in Canada. -

b) The Badlands and prairie pothole region.

¢) The Ordway Memorial Prairie.

d) The Killdeer ﬁountains.

e) The Starved Rock Nature Preserve and State Park.

f) Proposed Wild and Scenic River Crossings-Moyie, Sacra-
mento, John Day, Wapsipinicon, Little Missouri.

2) E1 Paso Alaska Proposal

a) The Chugach National Forest and LNG terminal site at
Gravina Point.

b) Prince William Sound.

c¢) Proposed Wild and Scenic River Crossing-Gulkana River
d) Point Conception. |

e) The Los Padres National Forest.

f) The Commanche Point/Tejon Hills botanic area and the -

proposed Tejon Ranch California Condor Critical Habitat
Area.
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Avoidance of these areas is recommended either because of direct
impacts, or due to increased pressure Wthh might result from the
construction in those areas that would "open the door" to future
development. ' :

When viewed in the context of the need for the facilities,
however, the overall projects as proposed by E1l Paso Alaska and
Arctic Gas are both considered to be acceptable, presuming that the
mitigating measures proposed by the applicants and those that will
be developed by Federal agencies will be implemented and success-
fully enforced. These mitigating measures would significantly
reduce potential impacts and env1ronmental damage would be held to
a minimum,

The staff has concluded that the Arctic Gas proposal is environ-
mentally preferable to the El Paso Alaska proposal for the following
reasons:

a) It would eliminate pipeline construction through a higher
seismic risk area.

b) It would eliminate the hazards of siting two LNG terminals
in high seismic risk areas.

c) It would eliminate the construction of a large industrial
site in a totally undeveloped area of Alaska and in a
remote area of California, which would significantly alter:
the land use, biological, aesthetics, and topographical
features of these areas in addition to providing a catalyst
for future development of these areas.

d) It would eliminate the potential impacts on the marine
environments in Prince William Sound and Point Conception
from the seawater system and LNG plant discharges and from
the LNG tanker traffic.

e) The all pipeline system would provide a more operationally
reliable system. It would also eliminate the potential
operational and safety hazards of handling LNG and the
possible disruptions and accidents related to shipping the
LNG.

f) It would have a substantially lower fuel consumpiion during
operation.
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Although different magnitudes of socioeconomic impacts in
Alaska were protected for the Arctic Gas and E1 Paso Alaska proposals
the analysis of these impacts did not result in conclusions indi-
cating that one route was preferable to the other on the basis of
of these different impacts.

The environmental staff further concludes that although the
Arctic Gas proposal is more environmentally preferable, both the
Arctic Gas and the El Paso Alaska proposals traverse areas which
are highly worthy of preservation. For thlS reason, it is strongly

recommended that neither of the applicants' proposals be approved
as proposed,

b) Staff's Preferred Alternatives

The staff's analysis of alternatives to transport Prudhoe Bay
gas to the lower 48 states has indicated that the follow1ng alter-
natives would be preferable to the respective applicant's prime
proposal,

1) Preferred alternative to the Arctic Gas System -
Fairbanks Alternative without PGT and the Richards Island
Lateral as described in Section 2bfi) of the preceeding
section., This route would possess the following environ-
mental benefits over the proposed system:

a) Less total plpellne mileage; 3,711 miles vs. 4,504
miles. Reduced disruptions to vegetatlon, w11d11fe,
land use and aesthetics.

b) Significantly less new ROW would be required, 650
miles * vs. 2583 miles.

¢) “Avoidance of 495 miles of wilderness in the Arctic
National Wildlife Refuge and its counterpart in Canada
and related waterfowl breeding areas.

d) Avoids the crossing of caribou calving grounds.

e) Avoids Badlands areas.

f) Avoids new crossings of prairie pothole and wetlands
areas.

g) Avoids Killdeer Mountain crossing (a unique area),

% If the Dome Pipeline Corporation pipeline is constructed, this

figure would be significantly reduced.
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h) Avoids Missouri River crossings.

i) Avoids Wild and Scenic River Crossings - Moyie, Sacra-
mento, John Day, Wapsipinicon, Little Missouri.

j) Crosses the Mississippi River at a more environmentally
acceptable location.

Although different magnitudes of socioeconomic impacts in
Alaska were projected for the Arctic Gas prime route and the
Fairbanks Corridor alternative, the analysis of these impacts did
not result in conclusions indicating that one route was preferable
to the other on the basis of these different impacts.

If Mackenzie Delta Gas is made available for transportation,
either a 756-mile lateral pipeline would need to be constructed
which would follow the existing Demster Highway cerridor to the
Fairbanks alternative pipeline at Whitehorse, Yukon Territory or
the Maple Leaf pipeline, as proposed by Foothills Pipe Lines, Ltd.,
would be constructed along the Mackenzie River Valley to comnect
to the Alberta Gas Trunk Line Company natural gas pipeline in north-
western Alberta.

2) Preferred Alternative to the El Paso Alaska System =~
Cape Starichkof LNG terminal site and related pipeline from
Prudhoe Bay and LNG tanker, transport to Oxnard, California,
as described in Section 2bfii) of the preceeding section.
This alternative would possess the following environmental
benefits over the proposed system.

a) LNG terminal siting in an area of Alaska which is more
suited to industrial use,

b) Would eliminate destruction of the wilderness qualities
of the Gravina Point/Prince William Sound area.

¢) Avoidance of critical and intensive wildlife habitat
along the pipeline route in the Chugach National Forest
and bald eagle nesting sites at Gravina.

d) Avoids crossing a proposed wild and scenic river -
Gulkana.

e) The Cape Starichkof site would be less likely to
experience an earthquake of the size of the 1964 event
(8.5 Richter) than the proposed Gravina site.

f) Existing highway and railroad facilities with links to

Anchorage would be available for supply during construc-
tion.
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g) Both LNG terminals would be in areas better able to
absorb the large influx of construction and operation-
personnel,

h) The volumes of gas associated with the Cook Inlet gas
production can be incorporated into the El Paso LNG
terminal, thereby eliminating the need for separate
terminals in Prince William Sound and Cook Inlet with
the associated environmental impacts.

i) Avoids new right-of-way clearing in Los Padres National
Forest in California.

j) Avoids LNG terminal siting at Point Conception in favor
of an industrial site at Oxnard which i1s located further
from active faults than is Point Conception.

k) Reduces the number of miles of pipeline necessary in
California.

1) Eliminates potential impacts from cold water discharge
~ in favor of using a heated discharge from an existing
electric powerplant for revaporization.

Very little difference in the magnitude of socioeconomic impacts
in Alaska was projected for the El Paso Alaska prime route and the
alternative route ending at Cape Starichkof. Although the
distribution of impacts on specific localities will be different,
the analyses of these impacts did not result in conclusions
indicating that one route was preferable to the other.

The staff concludes that the alternatives described in 1) and
2) above are each environmentally superior to the proposals of the
respective applicant and that the Fairbanks Alternative without the
Richards Island lateral is the most environmentally acceptable
system to transport Prudhoe Bay gas to the lower 48 states.
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4. ECONOMIC CONCLUSIONS

The net national benefits of the applicants proposed
transportation systems, together with the FPC staff's
nreferred Fajirbanks alternative. have also been analyzed.

Net national benefits are defined as the dollar value of the
benefits that flow from consumption of Alaskan gas less the
costs, apart from environmental costs, to the nation of
producing and delivering the gas. Naturally, the net national
benefits depend, for a given system, upon the price of alterna-
tive fuels, the quantity of non-Alaskan gas supplies and the
quantity of Alaskan supplies. For those systems that transport
Mackenzie Delta gas, as well as Prudhoe Bay gas, the benefits
also depend upon the quantity of Mackenzie Delta supplies
through their effect upon the United States share of the trans-
port costs. Because the gas flows over about 20 years, and
the costs are incurred over a similar period, the net national
benefits also depend upon the discount rate applied to net
national benefits in future years. The results are summarized
below for plausible values of these quantities. The systems
considered are those proposed by the applicants, using their
costs, and the variants costed by the Department of the
Interior (references 12, 13 and 1l4) plus the FPC staff's
preferred alternative.

In addition, the returns to the applicants on their
proposed systems have been analyzed for similar scenarios.
The principal methodological difference arises from the fact
that United States taxes are costs to the applicarts. However,
from a national standpoint they are transfers of funds and
not resource costs. These results.'indicate the rates of
return to the applicants and the revenues remaining to cover
wellhead prices under the various scenarios. In a rough way
they also confirm the comparative system rankings found in
the net national benefit comparison. '

Net National Benefits

.

In Table I-A-1 are summarized the net national benefits
for a relatively large Alaskan supply and two prices for oil
as the alternative fuel. The alternatives are the Department
of Interior variants using Department of Interior costs. High
and low non-Alaskan supplies represent, respectively, optimistic
and pessimistic levels of the quantity of future non-Alaskan
supplies. The lower U8 transportation costs are assumed to
be 2¢/MCF/100 miles beyond thesystem's terminal point in the
United States. Table I-A-2 contains results for the same
assumption except that the Alaskan supply is smaller.
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Table I-A-1

Net National Benefits
(Billions of Dollars)

Alaskan Supply - 23.6 TCF

10% Discount Rate -~ 2¢/MCF/100 miles 1owér'u8 Costs

$12 per barrel oil $8 per barrel oil

Non-Alaskan Supply High Low High Low

Improved E1 Paso ) " 5.73 7.57  1.70 3.48
Alaskan Arctic b)

Mackenzie Delta - 5.9 TCF 5.68 8.65 1.73 h.74

0 TCF 4.91 7.88 .96 3.97

Fairbanks Alternative c) 5.55 8.55 1.60 b.64

a) Termed "Imprbved Alaskan-LNG" in the analysis.

'b) Termed "Alaska-Canada":in the analysis.

¢) Termed "Failrbanks-Alcan'" in the analysis.
Table I-A-2

Net National Benefits
(Billions of Dollars)

Alaskan Supply - 17.8 TCF

10% Discount Rate - 2¢/MCF/100 miles lower 48 Costs

$12 per barrel oil $8 per barrel oil

Non-Alaskan Supply High Low High Low

Improved E1 Paso 4.20 5.69 1.10 2.55
Alaskan Arctic

Mackenzie Delta - 7.1 TCF 4.69 7.16 1.49 3.95

¢ TCF 3.67 6.1u4 LU7 2.93

Fairbanks Alternative 3.99 6.49 .75 3.23
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Noteworthy among the results are the following:

1) When non-Alaskan supplies are low, and Mackenzie
Delta supplies about as expected, the Alaskan Arctic and
Fairbanks alternatives yield . higher benefits than E1l Paso.
Fairbanks is superior to Alaskan Arctic when no Mackenzie
Delta supplies are available.

2) When non-Alaskan supplies are high and the lower
of the Alaskan supplies are available the net benefits
ranking is Alaskan Arctic, E1 Paso and Failrbanks.

3) In all other cases the three alternatives yield
about the same benefits.

4) The Fairbanks alternative is superior when né Mackenzie
Delta gas is available and non-Alaskan supplies are low.

5) ‘In no case does the Fairbanks alternative have
benefits that fall below the highest by more than $.7 billion.
This means that its superior environmental features are
available at a maximum cost, over 20 years, of $35 million per
year.

The rankings are not changed by changes in the discount rate.
However, for high non-Alaskan supplies and $8 oil the net
benefits for all alternatives are negative at a 15% discount
rate.

Table I-A-3 contains the net national benefits calculated
for the applicants proposals. Although the flows are not
entirely comparable, the comparative rankings observed above
ere preserved for the El Paso 2.4 BCFD proposal and the
Llaskan Arctic. '

Table I-A-3

Net National Benefits
(Billions of Dollars)

10% Discount Rate - 2¢/MCF/100 miles lower 48 Costs
$12 per Barrel 0il

Non-Alaskan Supply High Low
Alaskan Arctic
2.25 BDFD Prudhoe

and 2.25 Delta 3.87 6.75
El Paso

2.4 BCFD Prudhoe 3.98 5.92

3.3 BCFD Prudhoe 6.21 8.4Y4
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Returns to the Applicants

The results of the analysis of the rates of return to
the applicants are comparable to those found in the analysis
of net national benefits. In every case simulated, Alaskan
Arctic earns a higher rate of return than El1 Paso. With $12
0il and low non-Alaskan supplies Alaskan Arctic can earn a
15 percent rate of return on equity and still cover the
estimated wellhead cost of the gas. Under the same circum-
stances E1 Paso can only earn a 10 percent rate of return.
Even with a reduced flow of gas from the Mackenzie Delta
(and hence higher costs for Alaskan Arctic), earnings for
Alaskan Arctic are superior to those of E1 Paso.

The feasible rates of return are highly sensitive to
the supplies of substitute fuels. An increase in the supply
of non-Alaskan gas from low to high reduces Alaskan Arctic's
rate of return to 10 percent and E1 Paso's to less than 5
percent. Neither applicant is able to sustain a positive
rate of return if, in addition to relatively high supplies
of non-Alaskan gas, the price of oil drops from $12 to $8.
E1l Paso's position is sufficiently vulnerable that even with
low supplies of non-Alaskan gas, a drop in the price of oil
to $8 prevents a positive rate of return.

Construction cost contingencies in the Arctic Circle
have a similar but moderate impact on both project designs,
and do not seriously reduce the discounted cash flows. E1
Paso is more vulnerable to changes in the cost of transporting
gas within the continental United States, but the impact of
such changes on the rates of return is insignificant. Within
the range considered, a diminished flow in the Delta does not-
severely reduce Alaskan Arctic's profitability. - If alterna-
tive fuels are scarce, Alaskan Arctic can maintain a 10 per-
cent rate of return despite a reduced flow in the Delta and
100 percent inflation in construction costs in the Arctic
Circle.
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SECTION B - COMPARATIVFE. ASSESSMENT

A. INTRODUCTION

1. Background of Discovery of 0il and Gas

A major oil find on the North Slope of Alaska was
proven in 1968. According to the DeGolyer and McNaughton con-
sulting firm, this 200-square mile area known as the Prudhoe Bay
Field contains proven reserves of 22.5 trillion cubic feet of
natural gas both in solution with the oil, and as free gas.

In 1970, following confirmation of the oil-gas dis-
covery, the Alyeska Pipeline Service Company (Alyeska) was
formed to construct and operate an oil pipeline system. This

company applied to the Federal government for the necessary permits

and rights-of-way to construct an oil pipeline extending from
the Prudhoe Bay Field to Valdez, a deep water port located in
southern Alaska on Prince William Sound. The applications for
permits and rights-of-way for construction of the oil pipeline
were in litigation until November 1973, when Congress passed -an
amendment to the Mineral Leasing Act of 1920 which included the
authorization of the Trans-Alaska Pipeline System (TAPS).
Congress authorized and directed the Federal agencies involved to
issue the necessary permits and rights-of-way to Alyeska so that
construction of TAPS could begin. Actual pipeline construction
began in the winter of 1974=75 and, if construction is completed
as scheduled, transport of the o0il would begin in 1977.

The natural gas which exists in association with the
oil in the Prudhoe Bay Field and which will be produced from
these o0il wells can either be reinjected into the field, marketed
or wasted by flaring (burning gas in the open atmosphere). Since
Alaska State law prohibits flaring, this Prudhoe Bay gas will be
reinjected into the field when these oil wells are put into
production until such time as a gas reservoir analysis can be
made and a transportation system approved and constructed to
deliver the gas to consumers.,




Two major projects have been proposed to move this
Prudhoe Bay gas to consumers (Figure 1). . One project,
referred to as the Arctic Gas System, proposes to transport the
gas through approximately 4,512 miles of buried overland pipeline
from northern Alaska through northern and western Canada, to two
ultimate delivery locations in the 48 conterminous United States.
The second project, referred to as the El1 Paso Alaska System,
proposes to move this gas south from the Prudhoe Bay Field through
buried overland pipeline across the State of Alaska to a port on
the southern Alaskan coast. There the gas would be converted to
liquid -natural gas (LNG) and shipped via cryogenic tanker across
the northeastern Pacific Ocean to a delivery point on the coast
of California. The gas would then be regasified and distributed
by buried overland pipeline for eventual consumer use.

2. An Overview of this Comparative Assessment

It is the intent of this comparative assessment to
summarize these two proposed projects (Arctic Gas and E1 Paso
Alaska) presently before the Federal Power Commission and to high-
light the major environmental impacts which could occur as a result
of the construction and operation of either of these two systems.
This comparative assessment also addresses various possible
alternate pipeline routings and facility sizings for each of these
two projects.

B. ARCTIC GAS SYSTEM

1. Proposed Action

a) Location of Facilities and Compaﬁies Involved

The basic concept of the Arctic Gas System is the
construction of a buried overland natural gas pipeline extending
from northeastern Alaska and northwestern Canada to market areas
across both Canada and the United States. The proposed pipeline
would extend for approximately 4,512 miles from Prudhoe Bay to
termination points in the conterminous United States
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located near Chicago and San Francisco. The following five
companies, four American and one Canadian, have made application to
appropriate agencies to obtain permits to construct and operate this
system: Alaskan Arctic Gas Pipeline Company (Alaskan Arctic),
Canadian Arctic Pipeline Company Limited (Canadian Arctic), Northern
Border Pipeline Corporation (Northern Border), Pacific Gas
%rans?ission Company (PGT), and Pacific Gas and Electric Company
PG&E) .

/

Alaskan Arctic would own and operate .a 48-inch chilled gas 1/
pipeline extending from Prudhoe Bay on the, Beaufort Sea coast of
northern Alaska to the Alaska-Canada border, approximately 195 miles
to the east.

From the Alaska-Canada border, a pipeline constructed by
Canadian Arctic would continue east along the Beaufort Sea coast and
across the Mackenzie Delta area located in the northwestern part of
the Northwest Territories. From there, the route would run south
to Travaillant Lake Junction, Northwest Territories. From Travaillant
Lake Junction, the pipeline would run in a generally southern
direction to a point near Caroline Junction, Alberta. At Caroline
Junction the line would divide, with the western leg running south
to Kingsgate, British Columbia, near the northern Idaho border, and
the eastern leg running to Monchy, Saskatchewan on the Montana
border. This section of the Arctic Gas System would total 2,305
miles in length.

To carry arctic gas to the U.S, Midwest and East and regions
south of there, six U.S. pipeline companies have created the
Northern Border Pipeline Corporation. This corporation originally
proposed to construct and operate a 1,619-mile long, 42-inch to
24-inch diameter pipeline extending from the Canadian border
southeast through Montana, the Dakotas, across Minnesota, Iowa,
Illinois, Indiana, Ohio, and West Virginia to a terminus in Delmont,
Pennsylvania. However, on March 11, 1976, in FPC hearings before
the Administrative Law Judge in the matter of E1 Paso Alaska Company
et al., (Docket No. CP75-96,et al.), Northern Border council stated
that they would be submitting a withdrawal of their original request
for certificate authority for that portion of its system lying east
of a point near Kankakee, Illinois. Along with this withdrawal
they indicated they would be submitting a study on a feasible method
of gas delivery through displacement for areas originally to be
served by that section of the pipeline being eliminated. Numerous
connection points would remain to be installed along the 1,138-mile
pipeline from the U.S.-Canadian border to near Kankakee in order to
facilitate delivery of gas to companies serving areas east of the
Rocky Mountains.,

1/ The pipeline in Alaska would be operated as a chilled gas pipeline
in order to reduce damage to permafrost. By installing refrig-
eration chillers at the discharge side of the compressor stations,
t?eotemperature of the gas would be maintained between 32°F and
-10°F.
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There were originally two applications before the Commission to
move Prudhoe Bay gas to areas of the United States west of the
Rocky Mountains. One system originally proposed to be built by PGT
and PG&E would extend for 917 miles from near Eastport, Idaho, on
the U.S.-Canadian border, through Idaho, Washington, Oregon and
California to a terminus at Antioch, California,near San Francisco.
This pipeline would extend along an existing pipeline system route
owned and operated by PGT-and PG&E.

state Transmission Associates Arctic (ITAA), would also enter the
United States near Eastport, Idaho, on the U.S.-Canadian border and
would extend through Idaho, Washington, Oregon, Nevada, and

California to a terminus at Cajon, near Los Angeles. However, the

FPC has recently been notified that ITAA has withdrawn its application
to transport Prudhoe Bay gas in the lower 48 states. The gas
originally to be transported by ITAA would now be transported by the
pipeline system proposed to be constructed and operated by PGT and
PG&E,

The second West Coastépipeline, originally proposed by Inter-

In accordance with the withdrawal of the ITAA proposal and a
revision in the quantities of gas expected to be made available from
the Prudhoe Bay Field, PGT/PG&E intends to revise their originally
proposed pipeline design, Although a definite design proposal has
not been submitted to the FPC by PGT/PG&E at this time, they have
indicated that their new system would probably consist of the
complete looping (with 36-inch diameter pipe) of their existing
917-mile pipeline. Such a system would use existing right-of-way
and would not require the construction of any new compressor stations,
In order to make designated volumes of gas available to markets in
the Los Angeles area using this design, PG&E would then need to
construct additional facilities in southern California to connect to
existing pipeline facilities.

b) Total Reserves and Volumes to be Transported

According to DeGolyer and McNaughton, the Prudhoe Bay Field
contains a proven gas reserve of 22,5 trillion cubic feet while the
Richards Island and Parsons Lake areas of the Mackenzie Delta region
contain proven reserves of approximately 3.6 trillion cubic feet.
According to the Department of the Interior, the State of Alaska
also estimates a speculative resource of 41.8 trillion cubic feet of
gas on the North Slope and an additional 46.5 trillion cubic feet in
offshore deposits in the adjacent Beaufort and Chukchi Sea provinces,

Planned gas delivery from the Alaska natural gas pipeline is 2

billion cubic feet per day (cfd) after 1 year of operation and 2.25
billion cfd after 5 years of operation. When ultimately completed,
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the pipeline would have a capacity of 4.5 billion cfd. Approximately
one-half of the total volume of gas of the Canadian pipeline is
expected to be transported to Canadian markets. Therefore, approxi-
mately 2.25 billion cubic feet of gas per day would be available to
the lower 48 states when the system was running at full capacity.

As presently proposed, the delivery capacity of the Northern
Border leg to the Midwest and East sections of the United States
would be 1.5 billion cfd. The capacity of the PGT/PG&E pipeline,
if completely looped with the existing pipeline, and if no
compressor station horsepower additions were made, would be 659
million cfd. Therefore, the probable combined delivery capacity of
the pipelines in the 48 conterminous states would be 2,159 billion
cfd, If additional gas volumes are made available, it is possible
that these system capacities could be increased by additional
compression and/or pipeline looping.

c) Related Facilities and Land Requirements

Pipeline laterals and other gas collection faciliti es, including
compressors and chillers, in the Prudhoe Bay area would be constructed
by the oil companies. No compressor facilities would be constructed
on the 195-mile long, 48-inch diameter gas transmission pipeline in
Alaska by Alaskan Arctic until available gas volumes increased
beyond 2.25 billion cfd. At that time, Alaskan Arctic would install
four compressors and gas chillers on the pipeline. Other ancillary
facilities required for the pipeline in Alaska include 7 material
stockpile sites (4 of which would be located at possible future
compressor station sites), 2 seaport areas in addition to the
Prudhoe Bay port facilities, 16 aircraft facilities, approximately
250 miles of temporary snow-ice roads, field operating headquarters
at Prudhoe Bay, and operations headquarters in Anchorage. The
Alaskan Arctic system would require the use of approximately 4,630 .
acres of land with 3,720 acres being permanently required for the
life of the project. 1In addition, the applicant proposes to
excavate 2.4 million cubic yards of mineral aggregate (sand, gravel,
and/or crushed rock) for construction of maintenance site pads,
airfields, and permanent roads for pipeline facilities. The
applicant speculates that 700,000 cubic yards of select sand, gravel,
or crushed rock materials would be required for backfilling the
pipeline ditch.,

Along their 1,619-mile pipeline, Northern Border originally
proposed to construct 12 compressor stations, 11 offline delivery
taps, and 87 communication sites. Northern Border originally
indicated that land requirements for its system would total 21,250
acres with 11,740 acres being permanently retained for use for the
life of the project. With their present commitment to withdraw
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their application for construction and operation of 481 miles of
pipeline east of Kankakee, Illinois, these facility requirements
would probably be modified. The exact facilities needed on a
1,138-mile long pipeline are not known at this time.

If PGT/PG&E decide to loop their entire 917-mile long pipeline
system, they would need to construct 873.5 miles of 36-inch diameter
pipeline 1oop. The remaining sections of loop were installed as
secondary river crossings for pipeline system security purposes in
1970, This pipeline des1gn would utilize existing pipeline rights-
of-way and would use existing compressor facilities. PGT/PG&E would
require the acquisition of an additional 1,743 acres of land for its
presently proposed system with 1,201 acres being permanently
retained for use for the life of the project. To accommodate the
increased flow rate, additional metering facilities would be
installed at the Malin, Oregon metering station located on the
Oregon-California border.

There are no existing rights-of-way along the northern Alaska
coast from the North Slope area to the Alaska-Canada border which
could be utilized by Alaskan Arctic for its proposed project routing.
Northern Border, however, indicates that their line would adjoin
or abut 23.6 miles of existing rights-of-way. The PGT/PG&E proposed
pipeline would be looped with their existing 917-mile long pipeline
and would, therefore, use existing rights-of-way. However, one
. 21l.4-mile long pipeline section in the John Day River area of Oregon

would be installed on new right-of-way in order to avoid a
hazardous flash flooding area.

It should be noted that the proposed PGT/PG&E pipeline would
cross sections of three licensed PG&E hydroelectrie power project
lands in the State of California which are under the jurisdiction
of the FPC, It is required by the FPC that PGT/PG&E receive
approval from the Commission to cross these hydroelectric project
lands with nonproject facilities., To the minimal extent that these
power projects would be crossed by pipeline fac111t1es, it appears
that the environmental effects of such an action would be minor and
insignificant. :

d) Construction Schedule

Most companies propose to start construction approximately 1
year after approvals are received, Construction would be conducted
concurrently on all pipelines with the timing of approval and
construction of the Canadian segment a critical factor in any overall
projection of delivery.

The construction of the gas pipeline in Alaska, including
related facilities, would be phased over a 3-year period. Most
construction work is planned to occur during the winter months,
from November to April, and snow roads would be used to provide
access throughout the pipeline construction area. The actual
installation of the pipeline would be accomplished in the third
winter construction season,
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In Canada, the construction of the pipeline and related facili-
ties and supply lines would not be completed until the seventh year
of construction. Actual pipeline construction would begin late in
the second construction year and be completed in the fifth
construction year. Flow of the Prudhoe Bay gas at 2 billion cfd
would start at that time. Compressor station construction would be
accomplished between the third and seventh years of construction,
thus increasing the final capacity of the line.

The Northern Border portion of the line would be completed in
approximately 26 months. No winter construction is contemplated.and
most work is proposed to be accomplished between May and November.
It is anticipated that construction would be curtailed during March
and April because of vehicle weight restrictions imposed on roads
in ‘this area during the spring season.

The general plan for‘PGT/PG&E would be to start construction
after approvals are received and at a time scheduled from 18 to 24
months prior to initial flow of gas.

The Office of the Governor of the State of Oregon has
advised that the construction of any pipeline of 16 inches or
greater diameter or length greater than 5 miles used for transpor-
tation of natural gas or SNG through Oregon requires a site
certificate from the Energy Facility Siting Council of Oregon. The
council, acting as a one-step siting authority, requires 12 months to
review the certificate application prior to submitting its conclusions
and/or approvals, Therefore, final approval of the entire Arctic
Gas System could be delayed an additional year while the State of
Oregon acts on its certificate application,

e) Future Plans

Since the ultimate reserves of natural gas in this region of
the Arctic have yet to be determined, the future plans of the
companies constructing the pipeline are rather vague. Alaskan Arctic
has no firm plan for termination and indicates a physical life of
more than 50 years for the pipeline. If operations were to be
terminated, removal of the pipe would be dependent on the economics
of salvaging the steel at the time and the environmental consequences
incurred in such an action. Other related aboveground facilities
would be sold or salvaged or left in place.

Northern Border has stated that the project would have a life

expectancy in excess of 30 years, based on the proven reserves in
the Arctic., The pipeline would have a probable minimum life of 50
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years with a 100-year life within the realm of possibility. It is
also possible that the Northern Border pipeline could be used to
transmit synthetic natural gas from gasification plants in Montana
and North and South Dakota at some future time. In the event of
abandonment or termination, all surface facilities would be removed
and the sites restored. Northern Border stated that the pipe itself
would also be removed and could either be reused or sold as scrap,
depending on the condition of the steel.

PGT and PG&E did not provide information on the life expectancy
of their proposed pipeline and facilities. They did indicate that
if abandonment were necessary, the pipe would be removed and salvaged.
Aboveground items would be salvaged and the sites restored.

2. Environmental Impacts of Proposed Action

The proposed Arctic Gas System pipeline would involve some
4,512 miles of steel pipe originating on the Arctic coast of Alaska
and extending to southern Calif ornia and central Illinois. It
would cross the arctic tundra, subarctic boreal forests and muskegs,
temperate coniferous forests, hardwood forests, and grasslands. It
would cross mountains, rivers, lakes, reservoirs, highways, and
railroads. A description of the existing environment along this
4,512 miles of proposed pipeline route is covered in detail in the
approprlate volumes of the Alaska Natural Gas Transportation System
Final Environmental Impact Statement prepared by the Department of
the Interior and incorporated as a part of this FEIS., The impacts
of building and operating a pipeline system in such a varied
environment are diverse and are discussed at length in the volumes
of the above-referenced document,

The following are impacts which have been identified as those
which could possibly occur as a result of pipeline comnstruction,
operation, and maintenance, Some of these impacts would be minor
and temporary while others could be significant and long-term.

a) Climate

I. Construction, operation, and maintenance of the
pipeline system would have no significant effect
on regional climate, but some microclimatic changes
could result from operation of the completed system.

ITI. In the event that compressor stations are installed
along the plpellne in the arctic reglons, the
resultant emissions could produce ice fog conditions
causing visibility problems in the immediate
vicinity of the stations.
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b) Topography

I.

II.

Construction of the proposed pipeline system
would change the character of the terrain in
certain local instances., Alterations in
topography would result from cut and fill
operations, the pipeline ditch berm with its
possible subsequent subsidence, elevated
gravel areas, borrow pits, and spoil piles.

Under certain conditions, wind erosion of
disturbed soils and gully erosion following
construction could change the pipeline right-
of-way topography and also cause secondary
impacts by transporting the soil to other
locations.

c) Geology

I.

II.

The installation of the pipeline and its associated
airfields, roads, and communications network would
stimulate prospecting and development of additional
0il and gas reserves and mineral deposits in the
arctic and might be a stimulus to the development of
coal deposits for possible gasification in

Montana and North Dakota.

On approximately 200 miles of United States land
where the pipeline would be routed through the
arctic region, the proposed pipeline would be
buried in permafrost. Above this permanently
frozen ground is a zone near the surface called
the active layer which thaws each summer,
Construction activities would cause increased
thawing of this layer,which could lead to slope
instability, erosion, sedimentation, and
subsequent failure of man-made structures.
Disturbance of this active layer due to con-
struction could result in secondary impacts on
vegetation, soils, and water quality. The
disturbances in permafrost areas would most
likely have long-term effects on the permafrost
regime,
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ITI.

Iv.

Large amounts of gravel and sand would be needed
for installation of the pipeline through Alaska.
Heavy demands would be placed upon these scarce
commodities, which in many areas are obtained from
riverbeds. Consequently, as gravel requirements
increase, stream hydrology and water quality could
also be adversely affected.

Landslides might be induced at several places
along the system if (1) the slope is greater than
30 percent (5 percent in permafrost regions),

) the slope is underlain by clay and silt,
claystone, shale or siltstone, and especially if
these rocks and sediments contain swelling
(bentonitic) clay, (3) slopes were undercut
while the pipeline ditch was being excavated,
The slides could cause immediate damage and/or
loss of life,or they could occur at a later
time and possibly rupture the pipeline.

Areas of intense flash flooding and high seismicity
on the Antioch pipeline route could cause damage
to pipeline installed in these areas.

d) Soils

I,

II.

Disturbance and mixing of the soil profile would
alter its structural characteristics, micro-
biological activity, and the soil-climate
relationships. This mixing of subsoil on the
surface of the backfilled ditch would retard the
full restoration of the site and cause a long-term
loss of soil productivity affecting crop growth
and grazing capacity.

Wind erosion of exposed soils along the ditch
could be a major impact where detached fine

silt and clay particles were exposed (especially
as observed in areas between Spokane, Washington,
and the Oregon border)., Wind erosion could
remove the disturbed soils to the pipeline depth,
causing the pipeline to become exposed.
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ITT,

Iv.

Wind erosion potential is also high along the 650
miles of the Northern Border route across the
spring wheat region of Montana and North Dakota.
Soil losses could be considerable and could cause
severe seedling damage making revegetation of

the right-of-way very difficult.,

Disruption of waterflow in water supply and
irrigation ditches would occur in Idaho, Montana,
and North Dakota,where the pipeline would cross
such ditches., This disruption, though of major
importance, would be temporary. Along the
Northern Border route from North Dakota to
Illinois, subsurface drainage tile systems would
be locally disrupted.

e) Water Resources

I.

IT.

ITT.

IV,

The impacts of the project on water resources

are, for the most part, expected to be minor to
negligible. However, construction and maintenance
of the proposed natural gas pipeline system

would present potential water resource impacts

at each stream crossing resulting from interruption
of streamflow, erosion and sedimentation, and
introduction of industrial chemicals and pollutants.

Hydrostatic testing of the completed pipeline
would require huge volumes of water, and the
indiscriminate use of surface waters for test
fluids could cause temporary drawdown and
possible interruption of flow in small streams.

Methanol, to be used in hydrostatic testing of
the pipeline system in the far north, would also
affect water quality. Aquatic biota appear
relatively tolerant to 1 percent solutions of
methanol in water. The effect of stronger
concentrations, such as the 26 percent solution
to be used to test the pipe, is unknown, but is
presumed to be harmful.

Release of large volumes of test water into dry
stream channels on the western routes could cause
streambed scour, erosion, increased sediment
yields, and modification of stream channel
configurations,
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VI.

VII.

VIII,

Indiscriminate withdrawal of water from springs
and lakes in the arctic where water supply is a
significant problem (most surface water would be
frozen during the construction season) could
have adverse effects on overwintering

fish and aquatic invertebrates.

Erosion resulting from construction site
activity at stream crossings would cause a
temporary reduction in downstream water quality.

Fuel and lubricant spills from construction
machinery, compressor stations, construction
camps, and methanol (used for hydrostatic
testing in Alaska) would pollute surface water
and possibly groundwater supplies. Generally,
the impacts of small petroleum spills are
expected to be minor., Catastrophic spills on
a body of water, however, may severely affect
aquatic life.

If repair of the proposed pipeline in Alaska is
required during the summertime using conventional
heavy equipment, there would be immediate,
significant impact on water quality and

drainage. Movement of equipment and supplies
across a thawed tundra surface would cause
compaction and concentration of water almost
instantaneously.

"f) Vegetation

I.

II.

Vegetation and terrain surface integrity would
be destroyed along the pipeline right-of-way and
at construction camps. At landing sites, towers,
permanent roads, and other permanent facilities,
the impact would be long-term.

Vegetation would be destroyed and/or altered by
one or more of the following: construction of
winter roads; the alteration of associated
drainage patterns; forest, grass and tundra fires;
fuel and methanol spillage; and off-road vehicle
use for pipeline emergency repairs.
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III.

IV,

VI,

A number of proposed ecological preserve sites
such as the Arctic National Wildlife Range and
the Ordway Memorial Prairie native grasslands in
South Dakota, would be paralleled or crossed,
thereby reducing, if not destroying, the

purpose for which they are intended.

The incidence of fire would probably increase
in the forested, tundra, and grassland sections,
especially during summer construction activities,

Where the pipeline would cross forests or
woodlands, there would be a permanent change in
vegetation, because in no case would forest or
woodland vegetation be allowed to grow directly
over the pipeline.

Cropland production loss on the right-of-way
would be considerable while construction was
underway, but would be back to near normal levels
within a few years.,

g) Wildlife

I,

ITI.

Impacts on animal species and their habitats
would range from insignificant to potentially
very serious. The greatest relative changes
would occur in arctic and subarctic areas which
are presently the least altered. These areas
and others would be affected by the clearing of
vegetation for rights-of-way, pipeline ditching
and project-related facilities, by pollutant
spills, by continued suppression of tree and
brush growth over the pipeline during the
operation phase, and by the presence of humans
in the area.

Caribou, particularly those in the internationally
ranging Porcupine Caribou herd, face the greatest
potential for serious impact. The section of the
pipeline which would cross the Arctic National
Wildlife Range in Alaska would bisect the caribou
calving ground area, Adverse impacts and reduction
in numbers would be expected to occur if pipeline
construction or maintenance activity were carried
out at a time coinciding with the presence of
caribou,
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ITT.

Iv.

VI.

VII.

VIIT.

If project disturbance would force an animal
from a critical portion of its range or change
its habitat, population numbers could be
reduced. Disturbance factors would include
noise from construction, maintenance,and
operation machinery; aircraft used in pipeline
1nspect10n, and increased numbers of people

in the area.

Project-caused disturbance would drive birds
from their nesting and resting areas and, in
the case of waterfowl (such as snow geese on
the Arctic Coastal Plain), could affect their
molting and fall staging periods resulting in
a possible drop in population numbers.

In the prairie pothole reglon, particularly in
the Dakotas and Minnesota, important breeding
habitat could be lost through dewatering or
silting in of potholes resulting from or in
conjunction with pipeline construction. This
impact would be locally significant. This area
is also an integral part of the Central and
Mi331531pp1 Flyways. Construction during
spring and fall would effectively reduce available
resting and/or feeding habitat for migratory
waterfowl and shorebirds.

Increased turbidity and sedimentation from
upstream erosion due to pipeline stream
crossing activities could also affect fish
and associated aquatic organism populations.

Pollutants such as construction camp sewage
plant effluents, spills of petroleum products,
methanol spills, and pesticides; blasting near
fish spawning areas where eggs are present; and
increased or decreased water temperatures
resulting from vegetative changes or pipeline
operation could also adversely affect wildlife
populations.

Alaskan Arctic has planned for a winter
construction schedule and the use of snow roads
for access and work space in the area. Such
winter construction on snow roads is critical
to mitigate damage to wildlife and vegetation
on the North Slope.
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h) Socioeconomic

I.

IT1.

ITI.

IV,

During the construction phase, tax benefits to
state and local governments along the pipeline
corridor would come primarily from motor fuel

taxes and personal and corporate income taxes.

Property taxes on the pipeline, compressor
stations, and resultant project improvements
would be the primary tax benefits to the
governments through whose jurisdiction the
pipeline would pass. New housing and business
expansions resulting from the needs of new
permanent employees would add to the local
property tax base, '

Alaska would have an additional benefit from
its royalty interest (12.5 percent) on the

-natural gas produced there.

During construction, production would be
destroyed in agricultural and forest lands
along much of the right-of-way., Some of the
land would be out of production for only a
short time, but other lands would be out of
production for the life of the project.

i) Land Use

I.

IT.

Soil disturbance could have long-range impacts
upon the productivity of some types of farm-
lands, but use for pipeline purposes would not
preclude use for agriculture,

In areas where irrigation is used in conjunction
with agriculture, there would be additional
problems of interference with irrigation ditches
and drainage tiles,
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III.

IV.

VI,

In areas where the pipeline would cross large
areas of commercial forested lands, there
would be long-term loss of timber production
along the right-of-way. In addition, there
would be about 20 to 25 miles of commercial
orchard lands which would be impacted in
California. '

Residential, commercial, and industrial land
uses would be precluded from the pipeline
right~of-way and from sites of related facili-
ties.

The existence of a pipeline transportation
system would stimulate an increase in the
further exploration and possible development
of potential oil and gas basins in northern
Alaska, as well as the coal fields in Montana
and other parts of the United States. The
impacts from this consequence could be major
and of national significance. Such development
in the Arctic National Wildlife Range would
irreversibly impair the remaining wildlife and
wilderness values of this area.

One of the most destructive aspects of the
Arctic Gas prime route would be the loss of the
wilderness value of the Arctic National Wildlife
Range which has been proposed for inclusion in
the National Wilderness Preservation System.
Industrial development across the fragile Arctic
North Slope is incompatible with its wilderness
character.

i) Paleontblogical, Archéeological, and Historical

I,

The nature of the proposed project construction
is such that if certain precautions are not
observed, any cultural resource sites in the
path of the pipeline, access roads, compressor
stations, or other facilities could be damaged
or destroyed. In most cases, the damage would
be a direct consequence of site disruption and
excavation by man and machine without knowledge
of the paleontological or archaeological values
present, but in other cases the impact would
come as a consequence of increased access and
vandalism to unprotected historic sites.
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ITI.

Very little is known about the prehistoric
occupation of the Arctic Coastal Plain by man,
but the coast and several of the rivers appear
to have been trade routes where archaeological
sites might be found., If the pipeline is
constructed as proposed during the dark arctic
winter, discovery, protection, and recovery of
sites would be hindered.

k) Recreation and Aesthetics

I.

II.

III.

IV'

The Arctic Slope of Alaska and the Arctic
National Wildlife Range are largely uninhabited
at this time, and the proposed pipeline with its
associated transportation facilities would add
noise, machinery, and people which would have
long-term detrimental effects on the aesthetic
resources of these areas.,

Related pipeline system buildings, radio
towers, airfields, and other facilities would
continue to alter the aesthetic quality of
areas not previously marred by the presence of
man's technology. True wilderness quality
would be destroyed and quasiwilderness further
degraded.

The cleared and disturbed pipeline right-of-way
would be a discordant element in the tundra and
forest vegetation for many years and would

show up as a long, straight line with a color
and texture different from the surrounding
landscape.

Visual impacts would be most apparent in

forested areas and in open range or desert
country, while the visual impacts in agricultural
and industrial areas would be much less.

Pipeline construction access roads would

provide public vehicular access in previously
inaccessible areas.
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1) Air
I.

IT1.

Quality

The only continuous long-term impacts on air
quality would result from emissions at
proposed compressor stations and at block
valves (when venting becomes necessary) along
the gas pipeline system.

Dust from comstruction activities, especially
in the arid soils of the western states,
would also create short-term adverse impacts
on air quality and visibility.

ﬁ) Noise

I.

I1.

ITI.

Ambient noise levels along much of the proposed
pipeline route are now very low, and any pipe
hauling, pipeline construction, or operating
noises would be noticeable.

Compressor station operating noises would be
long-term, Compressor noise emissions could
be audible for a radius of 6,000 to 7,000 feet.

Periodic venting of high-pressure gas from the
pipeline and compressor stations would cause
temporary but severe increases in sound level.
These maintenance checks or emergency blowdowns
occurring about once a year could be audible
for 15 miles. .

n) Health and Safety and Pipeline System Repairs

I,

IT.

ITI.

There are potentially severe fire and health
hazards associated with the gas processing
operation which would occur at Prudhoe Bay.,

Natural gas is flammable at a 5 to 15 percent
concentration, potentially explosive when
confined, and pipeline quality gas is odorless
and can act as an asphyxiant.

The propane which would be used as a refrigerant
is also flammable and, being denser than air,
could pose an even greater threat of fire

than natural gas,

I-B18



IV, Damage by outside forces, a construction defect,
or a material failure could all cause a failure
in the pipeline system resulting in a loss of
gas and requiring emergency repair.

V. Repair activities at some locations and in
some seasons may cause damage to the environment
more severe than that resulting from the initial
construction, This is particularly true in the
areas of continuous permafrost in Alaska., Emer-
gency repairs in the arctic would involve the
movement of heavy equipment across the tundra
without regard to the condition of the soil and
without benefit of snow-ice roads. In winter,
repair procedures would result in the destruction
of plants and the insulating organic mat
protecting the soil, with subsequent thaw
consolidation and erosion a probable result.
Summer repairs would cause considerable damage
to arctic vegetation and soils and could cause
severe disturbance to migrating caribou and
waterfowl. The impact of repair activities would
be determined by such factors as the extent of
impacts already suffered, the availability of
existing roads, the extent and effect of preven-
tative maintenance programs, and the extent and |
emergency nature of the repairs required, B

3. Arctic Gas System Route and Pipeline Size Alternatives

a) Alaskan Arctic Route Alternatives and Pipeline
Size Changes

Various alternative route corridors have been proposed by
Alaskan Arctic for the routing of the pipeline through Alaska.
These alternatives would affect both the pipeline location in Alaska
and its subsequent entrance into northern Canada. Two additional
possible alternate routes have been suggested by the Bureau of Land
Management (BLM), which would also change the routing within Alaska.
These route alternatives are shown in Figure 2.

One alternative, the Offshore Route, would involve an offshore
corridor that would include the installation of a 151-mile long
section of underwater pipeline roughly paralleling the Alaskan
coastline north of the Arctic National Wildlife Range. Such a
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route would avoid the Arctic National Wildlife Range, thereby
resulting in a reduction in impacts on the Porcupine Caribou herd,

as well as avoidance of the wilderness area. However, the techn1ca1
fea31b111ty of such a route is questionable at this time.

A second alternative, designated as the Interior Route, would
roughly parallel the southwestern boundary of the Arctic National
Wildlife Range. This route would tie into the prime proposed route
just north of Fort McPherson, Northwest Territories. This alternative
is preferred by the applicant, should 1its prime route be found
unacceptable,

The Fort Yukon Corridor Route, a third alternative, would
follow the Alyeska oil pipeline route south for about 100 miles,
proceed southeast toward the Fort Yukon area, and then rejoin the
proposed prime route near Windfall, Alberta. This alternate rout:
would involve construction of approximately 495 miles of pipelin: in
Alaska., This route through the Yukon Valley could affect three w_eas
presently being considered by Congress as nationally significant
conservation areas . as nominated by the Secretary of the Interior in
the Alaska Conservation Act of 1975. These three proposed areas
are a Yukon Flats National Wildlife Refuge, a Porcupine Nation'1
Forest, and the Yukon-Charley National Rivers which would be a unit
of the National Park System, This Fort Yukon Corridor Route alter-
native would require the construction of a Richards Island Canadian
gas supply line extending for 475 miles from Richards Island on the
Beaufort Sea coast to near Dawson, Yukon Territory.

The fourth alternative, designated as the Fairbanks Corridor
Route, would follow the Alyeska pipeline route south for 460 miles.
From there it would pass northeast of Fairbanks and then follow the
Alaska Highway into Canada, past Whitehorse, to Watson Lake, Yukon
Territory, where it would join with the Fort Yukon Corridor and
eventually rejoin the prime proposed route at Windfall, Alberta.

This alternative would require the construction of a Richards Island
Canadian gas supply line extending for 760 miles from Richards Island
on the Beaufort Sea coast to Whitehorse, Yukon Territory, where it
would join the Fairbanks Corridor.

Two alternatives suggested by BLM are the Coastal Route alter-
native and the Beaufort Sea Shoreline alternative. The Coastal
Route would follow the Alaskan coastline through the Arctic
National Wildlife Range to the Canadian border. The Shoreline
alternative would follow the Alaskan coastline for 64 miles to the
Canning River delta., From there to the U,S.-Canadian border (141
miles), the pipeline would be buried in shallow offshore waters
(5 to 10 feet deep) roughly following the contour of the Beaufort
Sea coast. This alternative differs from the applicant's Offshore
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alternative in that they suggest burial of the pipeline in 20 to
30-foot water depths.

In addition to route alternatives, Alaskan Arctic has also
filed a supplement to 1its application suggesting substitution of
a 42-inch pipeline for the originally proposed 48-inch system. The
initial installation of two compressor stations on a 42-inch pipeline
would allow a throughput volume of 2.256 billion cfd while the
addition of two more stations would give an ultimate throughput
estimated at 3.5 to 4,5 billion cfd. The applicant has stated that
it "has not determined whether it would be desirable to construct its
system with 42-inch pipe, rather than 48-inch, and submits that
further information relatlve to gas avallablllty would be useful in
making a determination."

b) Canadian Route Alternatives

Four proposed alternative routes are common to both southern
Canada and the Northern Border routes (Figure 3).

The first Canadian alternative, the Liard River-Wolf Lake-
Emerson-Red River Corridor, would depart from the prime proposed
~ route at the Liard River in the Northwest Territories and lie east
of the proposed Canadian prime route. This corridor would cross
the United States - Canadian border in western Minnesota at the
Red River. At Wolf Lake, Alberta, the pipeline would bifurcate,
with one leg going southwest to Kingsgate.

A second corridor, the Edmonton-Regina-Red River Corridor,
would closely parallel an existing oil line. It would leave the
proposed prime route near the Hay River in Alberta and would lie
east of the prime proposed route. This corridor would lie west of
the Liard River-Wolf -Lake-Emerson-Red River route in Canada, but
would rejoin it at the United States - Canadian border. It would
bifurcate near Edmonton, Alberta, w1th one leg going southwest to
Kingsgate,

The Moose Jaw-Red River Corridor would follow the Trans-Canada
Gas Pipeline east from a point on the proposed Canadian prime route
near the Alberta-Saskatchewan border. It would join the Edmonton-
Regina Corridor just east of Reglna and would continue on to the
United States - Canadian border in western Minmnesota at the Red
River.,

The Moose Jaw-Northern Corridor would follow the Moose Jaw

Corridor for a distance and then would proceed southeast to join
the Northern Corridor alternative of the Northern Border route.
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c) Northern Border Route Alternatives

Alternatives to the prime route proposed by Northern Border,
all using Morgan, Montana,as point of entry, include the Mid-Route
Alternative, the Southern Route, and the Great Circle alternative.
Three additional altermate routes have been proposed by the
Department of the Interior (DOI). (Figure 3)

The Mid-Route alternative would begin at the originally
proposed starting point of Morgan, Montana,and would lie south of
the prime proposed route for 340 miles in Montana and North Dakota
where it would again rejoin the route originally proposed.

The Southern Route, would also begin at Morgan, Montana, but
would extend further south into central South Dakota to near Pierre.
From there the route would continue eastwardly where it would rejoin
the prime proposed route just southeast of Cedar Rapids, Iowa.

The Great Circle alternative is a straight-line route from the
Canadian =~ United States border near Morgan, Montana, to near
Kankakee, Illinois. This route differs from the prime proposed
route only in that it is a great circle line traversing the area
between Monchy, Saskatchewan,and Kankakee, Illinois,while the
proposed route represents a great circle route with adjustments to
avoid critical environmental factors.

Three variations have been proposed by the Department of- the
Interior as possible alternatives to the prime proposed route of
the applicant. The Northern Corridor alternative would extend
southeast from the Canadian - United States border near Sherwood,
North Dakota,to a point near Charles City, Iowa. This route varia-
tion would follow the proposed Dome Pipeline Corporation Corridor
which is a proposed right-of-way for 10 to 12-inch diameter
pipelines. From Charles City, this alternative route would proceed
south to near Waterloo, Iowa, where it would rejoin the prime
proposed route., This route would be approximately 233 miles shorter
than the prime proposed route,

A second DOI alternative would be the Red River Corridor,which
would be approximately 345 miles shorter than the prime proposed
route. This alternative would begin at the United States - Canada
border near St. Vincent, Minnesota,and would follow the Mid-Western
Gas Transmission Company pipeline to the vicinity of Ada, Minnesota.
From Ada, this route variation would extend southeast to Benson,
Minnesota,where it would join the proposed Northern Corridor alter-
native which would then meet the proposed prime route near Waterloo,
Towa. :
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The Missouri River North alternative, also proposed by DOI,
would be identical to the prime proposed route for the first 145
miles. This alternative would then leave the prime proposed route
near Wolf Point, Montana, and proceed north of the Missouri River
for about 285 miles until it would intersect the Northern Corridor
alternative near Cathay, North Dakota.

If the prime proposed route of Northern Border is accepted,
the FPC environmental staff suggests consideration of the route
change suggested by the DOI (Figure 4). This deviation from the
prime route would result in a crossing of the Illinois River in
LaSalle County, Illinois, about 7 miles east of the present
proposed crossing and 1 mile west of Ottawa, This realignment
would avoid the Illinois River crossing.which would result in impacts
on wildlife, archaeological and historical sites, recreational areas,
and the aesthetic values of the region, which consists of a
closed-canopy hardwood forest and a steep river bluff, The prime
route deviation would also avoid crossing the Pecumsaugen Creek
which runs through an unusual area recommended for state purchase by
the Illinois Natural Preserves Commission. This rerouting would
also avoid critical habitat of the endangered Indiana bat which
hibernates in nearby Black Ball Mine. On the south side of the prime
proposed Illinois River crossing, this segment would cross land
recently acquired by the Illinois Department of Conservation which
will be dedicated as-a connective section between two sections of
the Starved Rock Nature Preserve and State Park. 1In addition,to
avoid this area, the proposed realignment would also avoid crossing
a corner of Matthiesen State Park.

d) West Coast Route Alternatives and Pipeline Size
Alternatives

Because the route proposed by PGT and PG&E would follow along
existing rights-of-way for its entire length with the exception of
a 21.4-mile relocation in the John Day River area of Oregon, no
major route alternatives have been proposed by the applicant.

PGT/PG&E have submitted various alternate pipeline size designs
for moving Prudhoe Bay gas to market.

To move minimum volumes of gas, PGT/PG&E have proposed an
1180 Design' which would require the construction of 485.4 miles
of 36-inch diameter pipeline loop at 17 locations along their
existing 917-mile long pipeline extending from the U.S.-Canadian
border to Antioch, California. No compressor station horsepower
additions would be required for this proposal. This system would
transport 200 million cfd of gas.
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PGT/PG&E have also proposed two alternative pipeline designs
which could be constructed to carry larger volumes of gas. Their
""1830 Design' would require the construction of 917 miles of 36-inch
diameter pipeline parallel to the existing system. This design
would require the addition of four compressor stations and would
have a capacity of 850 million cfd.

The second alternative proposed for transporting large volumes
of gas would require 917 miles of 42-inch diameter pipeline installed
parallel to the ex1st1ng pipeline., This system would also require
four compressor stations and would have a flow capacity of 1.2
billion cfd,

e) System Reduction Alternative

A possible alternative proposed by the staff of the Federal
Power Commission suggests that initially the West Coast line not be
constructed. This proposal suggests that all the Prudhoe Bay gas
be delivered into the Northern Border system and volumes destined
for the western United States be delivered by displacement to
California through existing unused capacity of both E1 Paso and
Transwestern Pipeline Company systems. With this approach, it could
be recommended that the Permian Basin reserves, and to some extent

‘the Hugoton-Anadarko supplies, be diverted for use on the west coast

while equivalent volumes of Alaskan natural gas are delivered to
the Midwest via Northern Border. It is also proposed that the
Northern Border facilities be sized to accommodate the initial gas
volumes of 2.2 billion cfd to be produced from Prudhoe Bay.

C. EL PASO ALASKA SYSTEM

1. Proposed Action

a) General Location and Companies Involved

The second major system being considered to move Prudhoe Bay
gas, proposed by El Paso Alaska Company (E1 Paso), would transport
natural gas from the Prudhoe Bay Field through approximately 809
miles of 42-inch chilled gas pipeline to a gas liquefaction plant
and terminal located on Prince William Sound at Point Gravina,
Alaska, There, the gas would be converted to liquid natural gas
(LNG) and then shipped via cryogenic tankers, 1,900 miles south, to
a receiving terminal and regasification facility on the southern
California coastline near Point Conception in Santa Barbara County.
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From there, the revaporized gas would be transported by a pair of
proposed 142-m11e, 42-inch parallel pipelines to existing mainline
delivery facilities at Arvin Station, California, and then from
Arvin Station via a proposed 105-mile, 42-inch pipeline to Cajon,
California, for further distribution. The Point Conception terminal
and related pipeline facilities would be constructed by the Western
ING Terminal Company (Western).

The proposed pipeline through Alaska would essentially follow
the pipeline corridor delineated for the Alyeska oil pipeline from
Prudhoe Bay to Valdez. It should be mentioned, however, that
although both pipelines would be located in a common 'utility
corridor,” they would not be located within a common right-of-way.
As a result, the E1 Paso route would traverse non-impacted terrain,
with 78 percent of the route being located greater than 1 mile from
the existing oil pipeline. The remainder of the proposed route and
the LNG terminal would be located in sections of the essentially
undisturbed Chugach National Forest in Alaska,

The proposed Point Conception terminal would be located in a
relatively undistrubed area of the southern California coastline.

b) Gas Volumes to be Transported

The proposed E1 Paso pipeline would receive 3.364 billion cubic
feet of natural gas per day (cfd) at Prudhoe Bay and would deliver
3.278 billion cfd to the liquefaction plant at Point Gravina., - The
proposed revaporlzatlon facility at Point Conception would subse-
quently receive approximately 2.809 billion cfd and revaporize at
a rate of 2,803 billion cfd with an additional peaking capacity of
0.30 billion cfd. This 2.803 billion cfd of gas would then be
delivered to existing mainline pipeline systems via the proposed
pipelines to be constructed to Arvin Station and Cajon, California.

c¢) Related Facilities and Land Requirements

The proposed 809-mile pipeline through Alaska would require
14,712 acres of land for construction right-of-way with 5,247 acres
being permanently affected for the life of the project., Additional
acreage would be required for the construction of the 12 proposed
compressor stations, additional appurtenant facilities, and a single
dispatching and control center to be located at Valdez, Gravina,
or Cordova.
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The proposed gas liquefaction facility and tanker terminal to
be constructed at Gravina would require approximately 500 acres of
land. The LNG plant would be composed of four operational
facilities:

1. A gas treating facility.
2. A gas dehydration facility,

3. A refrigeration and compression facility to condense
the gas to liquid form.

4, 1ING product storage and handling facilities to
accumulate and then transfer the LNG product
to carriers.

The proposed LNG tanker terminal at Gravina would be located
1,200 feet offshore in Orca-Bay. At this location, Orca Bay is
approximately 6 miles wide,with waters in the immediate vicinity of
the site ranging in depth from 50 to 300 feet. This terminal would
be constructed to handle the loading of two LNG tankers at one time.

E1 Paso proposes to build eleven 165,000-cubic meter double-
hull LNG carriers. These tankers would be equipped with either free
standing or membrane tanks insulated to carry the LNG cargo.

The regasification facility, which would be located near Point
Conception, California, and constructed by Western, would require
227 acres of land. The facilities proposed here would be designed
to receive LNG transported by ship, unload and transfer it into
double-walled insulated storage tanks, and withdraw and revaporize
it for delivery into proposed gas transmission pipelines.

The marine berthing and unloading facilities at Point Conception,
occupying 31 acres of leased subtidal land, would be located about
4,600 feet offshore and would accommodate and simultaneously unload
two LNG ships of up to 165,000 cubic meters capacity.

A cryogenic LNG transfer system would be required to carry the
LNG from the ships to the onshore storage tanks. This system
would consist of four 1l6-inch diameter insulated cryogenic lines
and one 16-inch vapor return line, This system would be approxi-
mately 6,000 feet long; 4,600 feet would be mounted on a trestle in
the offshore area, and 1,400 feet would be installed aboveground on
the plant site.
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The construction of pipelines extending from the Point
Conception terminal to Arvin Station and Cajon would require the
clearing of 3,650 acres of land with 1,550 acres being permanently
maintained for the life of the project.

d) Construction Schedule

The construction of the pipeline across Alaska and the LNG
facility at Gravina would require an estimated 6% years to complete.
Two years would be required for accumulation of engineering design
data, procurement of materials, and preparation for construction,
while the actual construction work would span 4% years.

A portion of the proposed El1 Paso project would cross the
Chugach National Forest in an area inventoried and designated by
the U.S. Forest Service as roadless and undeveloped. Before E1 Paso
would be allowed to cross this area with a pipeline system and LNG
terminal, it would need to submit a detailed environmental report
to the Forest Service for its evaluation to ensure adequate
consideration of the wilderness resources of these areas., This
information received from the Department of Agriculture indicates
that a delay of a year or more could occur after such an environ-
mental statement had been received by the Forest Service, possibly
delaying the construction time schedule for the E1 Paso System. '

The overall construction period for the Point Conception plant

facilities would be about 38 months. Total time to construct the
related pipelines would be less than 26 months.

2. Environmental Impacts of Proposed Action

a) Climate

I. The construction and operation of this system should
have no effect on the climatology of the region,
except on the micrometeorological scale,

II. High temperature vapor effluents which would be
emitted from the proposed compressor stations along
the pipeline in Alaska could adversely affect
the local area, primarily through the propagation
of ice fog. This ice fog could result in a safety
hazard by causing a serious reduction in local :
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IIT.

visibility. Such a problem could occur particularly
in the interior of Alaska where there are

little or no winds and frequent temperature
inversions. -

There are no anticipated significant impacts
upon the climate at the Point Conception
terminal area.

b) Topography

I.

II.

IIT.

Iv.

c)
I.

Changes in topography along the proposed
pipeline routes would result from the
presence of borrow areas, ditch mounds,
bedrock cuts, gradings, and structures
associated with pipeline construction and
operation,

Construction of the LNG terminal facilities
would also result in local terrain modifi-
cation resulting from site grading and borrow
pit formation.

Grading of the Point Conception LNG terminal
site could involve up to 2 million cubic
yards of material which would be a major
impact on the local topography.

Construction of the pair of 42-inch parallel
pipelines from Point Conception to Arvin
along the proposed route might require ridge
cutting for 70.5 miles or about 50 percent of
the 142.3-mile corridor. The leveling of

the ridge crests would be a major direct
adverse impact from the pipeline construction.

Geology and Soils

Alaska

1) The presence of both oil and natural gas
pipelines in Alaska could make development
of other mineral reserves in the area more
attractive,with resultant additional
environmental impacts,

I-B31



2)

3) .

YA)

5)

6)

Large amounts of gravel and sand are
required for construction of the Alyeska
0oil pipeline through Alaska.,and similar
amounts would be needed for installation of
this proposed El1 Paso gas pipeline. Heavy
demands would be placed upon these scarce
commodities, which in many areas are obtained
from riverbeds. Consequently, as gravel
requirements increase, stream hydrology

and water quality could also be adversely
affected.

Disturbance to the permafrost areas along
the pipeline route in Alaska could result
in long-term effects on the permafrost
regime. Resultant erosion, subsidence,

" slumping, gullying, and establishment of

new drainage patterns could occur along
the pipeline route,

Disruption of the permafrost regime could
cause secondary effects of frost heave,
solifluction, deep-seated creep,and mass
wasting which could subsequently dislodge

and possibly rupture buried pipeline. This
would result in safety hazards as well as
renewed environmental disruption caused by
the repair work needed to rectify the problem.

The occurrence of large-scale earthquakes
is a potentially serious hazard to the
integrity of the LNG plant and pipeline
system. Large earthquakes could trigger
landslides, and failure of the foundation
material of the area that could jeopardize
the integrity of the pipeline, the LNG
plant, loading dock, and tankers. Tsunamis
resulting from such earthquakes could
endanger the loading docks and tankers.,

Because of the possibility of the existence
of a fault within 2 miles of the property
proposed for LNG facility construction and
the fact that this area is on the strike

of the major faults involved in the 1964
event, it would be unwise to discount the
possibility of ground rupture at the site.
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7)

Preconstruction and construction
activities at the proposed LNG site would
increase erosion,with resultant impacts
to the immediate offshore area.

IT1, California

1)

2)

3)

4)

5)

Discharge of water used for hydrostatic
testing could have significant erosional
impact if improperly released. 1In
addition, such discharges upon the
surface within the San Joaquin Valley or
the Mojave Desert could create problems
with the expansive and collapsible soils
of these areas., Expansive soils may
increase their volumes and move retaining
walls, 1lift foundations, and adversely
affect associated structures., Collapsing
soils, on the other hand, are susceptible
to hydro-compaction and also pose severe
construction problems. These soils are
extremely common in the San Joaquin Valley,

Ridge cut areas along the proposed Point
Conception to Arvin pipeline corridor would
be difficult to maintain,and long-term
erosion problems should be expected,

The proposed pipeline route in California
crosses at least 22 mapped fault traces.

If the maximum probable event for any one

of these took place, it is conceivable that

it could cause rupture of the Point Conception
to Cajon pipelines,

Earthquake activity in the area could cause
soil liquefaction, subsidence, mass wasting
and tsunamis. At the least this would cause
disruption of normal operation of the
proposed facilities if preventative steps
were not taken,

Preconstruction and construction activities
in the coastal area of southern California

would increase erosion.,with resultant
impacts to the immediate offshore water area.
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d) Water Resources

I,

Alaska

1)

2)

3)

4)

5)

Streams north of the Yukon River could be
dewatered if existing streamflow or
groundwater flow were used as a source of
water for construction activities during

the winter. This would have a direct impact
on fish overwintering in springs, over-
wintering fish eggs, and other aquatic
organisms,

Removal of streambed gravel for construction
would cause increased sediment transport

in the streams as well as disruption of
spawning beds, :

The frost bulb which would develop around
the chilled gas pipeline in Alaska could
block groundwater flow in the aquifer under
the streams and restrict flow within the
streams. The direct effect in winter would
be the development or enhanced development
of aufeis (floodplain icing) resulting from
blocked groundwater and streamflows being
forced onto the surface of the ice. This
would result in dewatering of the stream.

The surface ice dam would also force high
water flows out of the active stream channel,
thus resulting in stream channel modification
and streambank erosion,

In the event repair of the proposed pipeline
in Alaska were required during the summertime
using conventional heavy equipment, there
would be immediate, significant impact on
water quality and drainage. Movement of
equipment and supplies across a thawed

tundra surface would cause compaction and
concentration of water almost instantaneously.

Construction in streams would increase the
sediment load,which could increase the

biological oxygen demand, thus putting an
added strain on the water system,
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6)

The probability of major spills of fuels,.
lubricants, or toxic materials at storage
sites and during tanker transportation of
the LNG cannot be discounted. Should a
major spill occur, there could be long-term
adverse impacts on water quality, especially
if such products as fuels and lubricants
seeped into groundwater beds where they
could remain for extended periods of time,

II. California

1

2)

Water resources impacts, Alaska-- #5 and #6
mentioned above could also occur in the.
Point Conception area as a result of pipeline
and LNG terminal construction and operation.

Release of large volumes of test water into
dry stream channels on the western routes
could cause streambed scour, erosion,
increased sediment yields, and modification
of stream channel configurations.

e) Vegetation

I. Alaska

L)

2)

Initial construction along the 809-mile long
right-of-way would require the disturbance of
14,712 acres of land along with an additional
1,475 acres used for construction of compressor
stations, maintenance facilities, and the

ING facility., Related impacts along the
right-of-way would include complete destruction
of vegetation and removal of the organic
surface layer which, in Alaska, would result

in reduced insulation of the permafrost.

Where the pipeline would cross forests and
woodlands, there would be a permanent change
in vegetation, because forest and woodland
vegetation would not be allowed to grow
directly over the pipeline,.
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II.

3)

4)

The introduction of additional fire ignition
sources related to pipeline construction
machinery and increased presence of man
could cause increased possibilities for
fires in some areas.

There would be a short-term reduction of
primary productivity in the offshore
construction area around the LNG terminal
due to limited light penetration caused
by increased turbidity resulting from
increased erosion stemming from marine
and land construction.

California

1

2)

3)

4)

5)

An estimated 3,650 acres of land in
California would be cleared for pipeline
and LNG site construction,and 1,550 of
these acres would be permanently maintained
for the life of the project.

A variety of grasslands, cultivated lands,
and orchard and grove areas would be
impacted by construction of a pipeline
and LNG terminal in the Point Conception
area.

The arid desert area of California containing
salt desert scrub, creosote bush, Joshua
tree, and sagebush areas would require
considerable time to recover due to reduced
seed germination and plant growth capa-
bilities characteristic of arid environments.

In the hot, arid desert portions of the
Point Conception pipeline route, periodic
inspection trips could produce long-lasting
impacts on fragile desert vegetation and
could prevent reestablishment of vegetation
along periodically used vehicle paths for
the life of the project.

The leveled, cleared path of the permanent
right-of-way could attract additional use
of four-wheel drive recreational vehicles
and could greatly increase the damage to
the area.
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- 6)

Impacts #3 and #4 listed under "Vegetation
in Alaska' would also occur in the Point
Conception area.

f) Wildlife

I. Alaska

1)

2)

3)

4)

The construction of this pipeline system
could affect wildlife populations through
direct or indirect harassment or project-
caused disturbance during critical periods
of animal life cycles, increased harassment
and/or destruction of wildlife because of
better access to the area, the introduction
of pollutants to the ecosystem, the
inability of certain species of wildlife

to adapt to man's presence, and the direct
or indirect destruction of wildlife habitats.

Pipeline construction and operation in
Alaska could cause: interference with the
migrating movements of caribou including
those in the Arctic, Nelchina, and Central
Brooks Range herds, resulting in delays or
failure of the animals to reach traditiomal
calving or seasonal grazing areas; alteration
of the distribution of caribou in the
future; and abandonment of portions of
their range, to the detriment of the
caribou population.

Construction of the pipeline to Gravina

Point and .the larger development there of
facilities for liquefying and shipping

natural gas could reduce habitat for Sitka
black-tailed deer and make them more vulnerable
to hunting through inereased access to the
area. Pipeline construction and operation
would also cause increased harassment to the
wolves, grizzly bear, and black bear found

in the area.

A direct effect of related pipeline activities
on Dall sheep would come from aircraft

flights associated with construction and
surveillance/maintenance activities.
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5)

6)

7)

8)

9)

10)

11)

Disturbance due to pipeline construction
and operation could: increase stress
and alter normal bird behavior patterns
during critical life history phases such
as spring migration, nesting, molting,
or fall migration staging; decrease
reproductive success; or cause the

birds to desert traditional molting
areas or nesting sites for which there
may be no alternative site.

Pipeline construction and maintenance
activity in the Franklin Bluffs area
could be damaging to the endangered
peregrine falcons nesting in this area.

The construction of a terminal at the
Point Gravina site could result in the
abandonment of some or all of the 16
bald eagle nesting sites known to occur
in this area.

The applicant has planned for the use

of a winter construction schedule and
formation of snow roads for access and

work space in the area. Such winter
construction on snow roads would be critical
to mitigate damage caused by the project

to wildlife and vegetation on the North
Slope.

Increases in suspended particles, reduction
in dissolved oxygen, and introduction of
pollutants into the water systems resulting

- from pipeline construction and operation

could all be directly detrimental to fish
and other aquatic life.

Pipeline and LNG plant development would
have the potential to damage estuarine
and migratory fish species that frequent
these areas.

The proposed tanker route would cross one
of the most productive tanner crab areas

in Prince William Sound. Salmon nettings
which also takes place in the Gravina area,,
would also be affected by tanker traffic.
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12)

13)

During operation of the Gravina LNG -
plant, approximately 658,000 gallons of
seawater per minute would be drawn into
the plant, used once for cooling.and
then discharged into Orca Bay as heated
effluent, The effect of heated effluents
on marine organisms in subarctic areas

is largely unknown. Area avoidance and/or
direct organism destruction are possible.
The addition of heated brine and chlorine
into the discharged cooling water from
the LNG plant would have an additive
adverse effect on marine organisms.

LNG facility operational impacts on the
environment of the marine area would stem
from increased traffic of LNG tankers,
supply ships, and other small craft, from
entrainment, impingement,and thermal
effects of the seawater used in the
vaporization system, from biocide and
neutralizer use, and from discharges

from the shore facility.

IT. California

LY

2)

3)

Wildlife impacts, Alaska-- #1 and 13
mentioned above could also occur in
California as a result of pipeline and
LNG terminal construction and operation.

The endangered San Joaquin kit fox may

occur in the San Joaquin Valley area near
the eastern sections of the Point Conception
to Arvin pipeline route, and this particular
route could destroy habitat used by this
animal and cause population losses.

Due to a proposal by the U.S, Fish and
Wildlife Service to establish a condor
feeding and roosting sanctuary near the

Tejon Ranch, a segment of the proposed

Arvin to Cajon pipeline could adversely
affect the sanctuary unless proper mitigating
measures were taken or the route were altered
slightly to avoid the area. ’ :
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4)

5)

Impacts could be severe to the prairie
falcon if nesting sites were encountered
during right-of-way and access road
construction., These activities would

cause nesting failure of any nearby falcon
pairs. Offroad vehicle use of the proposed
right-of-way and access roads would also
cause nesting failure. This represents a
more severe adverse impact than the pipeline
construction,due to the potential long-term
nature of offroad vehicle use.

The effluent flow from the vaporizers at
Point Conception would be considerably
colder than ambient seawater temperature.
This could inhibit growth, disrupt the
reproductive cycles of species which require
higher temperatures to initiate spawning,
prevent the proper development of eggs and
larvae, kill some organisms, and reduce

the productivity of others within the
effective plume area.

g) Socioeconomic Impacts

I. Alaska

L)

2)

The major revenue impacts of the gas pipeline
on the State of Alaska would result from
personal income taxes, certain excise taxes,
gas production tax revenues, royalty payments
to the state, and state property taxation

of the pipeline and LNG terminal facility.

Construction of this gas transmission system
would have a multi-faceted impact on the
socioeconomic environment of the State of
Alaska., It would produce jobs, generate
state and local revenues, and further
stimulate the Alaskan economy. It would
attract immigrants to the state, increasing
the population over what it would otherwise
have been. This in turn, would create
demand for jobs, social.services, schools,
housing, health care, and public safety.
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3)

4)

5)

Gas pipeline construction might have a
direct adverse impact on the fishing
industry, especially in the Prince William
Sound area,and minimal impact on the forest
industry., Mining could be expected to

grow somewhat because of the increased
access to mineral rich areas. Agriculture
would continue to diminish in importance

in relation to the entire economy, but
tourism could be expected to grow.

Pipeline construction would create a demand
for transportation services, The
construction effort would utilize the
barging, trucking, and aircraft resources
of the state.

The construction of this pipeline system
could have a significant influence on
Alaskan Natives. The growing demand for
material goods is a major feature that has
resulted from the exposure of the Natives
to non-Native culture. Since these goods
must be bought, the Natives have become
increasingly dependent upon a cash economy.
There has also been a decline in

the harvesting of subsistence resources
and alterations in the nature and signifi-
cance of the social institutions derived
from that activity.

The potential pipeline-related causes of
interference with the subsistence resources
utilized by the Natives consist of
disruptions to the habitat of fish and

game as the result of construction or
operational activities and increased
competition from the non-Native population
for the limited available resources.

IT. California

L)

Santa Barbara County, California,would
benefit from an increased tax base resulting
from taxation of the LNG facility and
related pipeline. Temporary increases in
payroll spending for food and other
necessitites would be felt in the area
during the construction period.
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2)

3)

The socioeconomic impact of the construction
of the LNG facility on the Point Conception
area would be felt largely in temporary
demands on local housing and public services.

The construction of the two segments of
pipeline related to the Point Conception
terminal should have no significant long-term
impact on the existing housing character-
istics of the communities situated near

to the pipeline corridor.

h) Land Use

I. Alaska

)

2)

3)

Between 85 and 95 percent of the proposed
route of the E1 Paso pipeline could be
within the Utility Corridor designated for
use by the Alyeska 0il Pipeline. As such,
the impact on designated local land use
and land use planning would be minimal.

However, the construction, operation,and
maintenance of a large diameter natural

gas pipeline and associated liquefaction
plant located in the Chugach National
Forest would have collective impact on this
management unit,affecting its roadless

and undeveloped character.

The existence of a pipeline transportation
system would stimulate an increase in the
further exploration and possible development
of potential oil and gas basins in northern
Alaska, The impacts from this consequence
could be major and of national significance.

IT. California

Ly

The cumulative land use effects of an LNG
facility at Point Conception would be
substantial, because the project would involve
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2)

3)

4)

5)

the installation of a major industrial
facility in a primarily rural, agricultural
area. The presence of an LNG facility
could significantly affect future
industrial development along the south
coast region,along with increased
potential for major environmental impact.

The construction and operation of the LNG
facility would preclude agricultural
activities for the life of the project on
227 acres of land., Strong efforts are
currently being undertaken to restrict
the conversion of prime agricultural
lands to non-agricultural uses.

The presence of an LNG facility would
disrupt the seclusion of the homeowners

- of Hollister Ranch and would significantly

affect the low population density character
of the area. The aesthetic mnature of the
area as well as the property values of
portions of the Hollister Ranch would be
adversely affected by the presence of an
LNG facility. :

Direct, conflicting impacts on recreational
and commercial use of the beach and offshore
areas would be felt during construction

and operation of the LNG facility at Point
Conception.

There would be long-term restriction upon
building any permanent structures within
the right-of-way corridors for the life
of the project.

i) Historic and Archaeological

I.

Alaska

L

Remnants of Alaska's early history are
scattered along the proposed pipeline route.
During construction of a gas pipeline

along this route, the possibility of
impacdts on unknown archaeological resources
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2)

would still exist, although they would be
somewhat lessened by previous development
of the Alyeska oil pipeline.

The influx of additional workers and others
would increase vandalism and artifact
hunting in old mining areas. This could
cause a significant impact if old buildings
or artifacts were destroyed or removed.,

ITI. California

1)

2)

The possibility of impacts on unknown
archaeological resources due to pipeline
and LNG terminal construction also exists
in the Point Conception area.

No comprehensive field survey has been
performed for the pipeline corridor;

hence the actual numbers and locations

of archaeological resources present cannot
be known. :

j) Recreation and Aesthetics

I. Alaska

1)

2)

The proposed gas pipeline route in Alaska
would run parallel to, or a few miles away
from, the main road in the area. Lateral
access roads from the existing highway

to the proposed route would, if open to

the public, very likely be used by
recreationists., This access would extend
the use of the area and could significantly
impact this zone. Unless steps were taken
to provide adequate recreational facilities,
damage to the terrain from uncontrolled
recreational use and a general degradation
of recreational and aesthetic points of
interest could result.

Nearly all the proposed E1 Paso pipeline
south of the Brooks Range would require
the clearing of brush and forest cover.
This would significantly alter the natural
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environment and would degrade recreation
and aesthetic values of the corridor,
particularly where long, straight clearings
are visible from the road. On-the-ground
viewers would be able to see from great
distances such facilities as communication
towers, buildings at compressor sties,

and block valve ports.

ITI, California

L)

2)

Recreational use of the beach and offshore
areas near the Point Conception LNG
facility would be hindered and/or curtailed
for the life of the project.

The leveled, cleared path of the permanent
right-of-way could attract additional use
of four-wheel drive recreational vehicles
and could increase the damage to the area.

k) Air Quality

I. Alaska

L)

2)

Ambient concentrations of sulfur oxides
and nitrogen oxides are well below the
Alaska and Federal standards set for these
pollutants for all monitoring sites along
the proposed route. The same is true for
particulate matter except in downtown
Fairbanks, where concentrations are much
higher, The ambient standards are not
exceeded at any location,

Emissions from the twelve proposed compressor
stations would primarily be composed of
nitrogen oxides with very small quantities

of sulfur oxides, carbon monoxide.,and
particulates, The impact of these emissions
on the local environment should be
insignificant and thus would not cause a
significant degradation of the air quality

in the vicinity of the proposed route.
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3) Various activities at a maintenance camp
near Valdez, including auto and truck
transportation, space heating, and
construction work,would add an unknown
quantity of air pollutants to the atmosphere
in that region.

4) The operation of construction equipment could
create an increase of fugitive dust in the
immediate vicinity of the construction site,
but this incremental increase would be

insignificant,
ITI. California
1) Ambient concentrations of air pollutants
have not been determined at Point
Conception, but it can be assumed that
background levels of pollutants should be
very low.
2) The LNG facility and the tankers are the
only sources of emissions for the California
sector of the project. No compressor stations
are planned, The impact of these emissions
on the local environment would be very small,
even during adverse meteorological conditions.
1) Noise
I. The E1 Paso project would add an incremental
but unknown level of noise in the vicinity of
the proposed pipeline due to periodic venting of
high pressure gas from the compressor statiomns.
ITI. Where this pipeline route would traverse the

Chugach National Forest, it would traverse an
area experiencing little previous environmental
disturbance. Because of this, impacts would

be more severe on existing W11d11fe, partlcularly
caribou and Dall sheep, causing a possible
reduction in their range or habitat resulting
from area avoidance., If sufficient habitat were
lost, population reductions of these species
could occur.
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m) Pipeline System Repairs and Safety Hazards of LNG

I.

IT.

ITI,

Repair activities at some locations, and in

some seasons, might cause damage to the environment
more severe than that resulting from the initial
construction., This is particularly true in the
areas of continuous permafrost in Alaska.
Emergency repairs in the Arctic would involve
the movement of heavy equipment across the
tundra without regard to the condition of the
soil and without benefit of snow-ice roads. In
winter, repair procedures would result in the
destruction of plants and the insulating organic
mat protecting the soil, with subsequent thaw,
consolidation, and erosion a probable result.
Summer repairs would cause considerable damage to
arctic vegetation and soils and would cause
severe disturbance to migrating caribou and
waterfowl. The impact of repair activities
would be determined by such factors as the
extent of impacts already suffered, the
availability of existing roads, the extent and
effect of preventative maintenance programs,

and the extent and emergency nature of the
repairs required.

The bulk handling of LNG involves some risk
to public health in terms of potential
operational accidents associated with the
transport of LNG on the ocean by ships, the
operation of large LNG ships, the loading and
unloading of LNG ships, and the storage of
LNG in land-based tanks at the terminals.

The largest risk to public safety is believed
to be associated with the harbor operation of
oceangoing LNG ships., In the case of a major
collision resulting in the gapid release of an
entire LNG cargo (165,000 M”), persons situated
up to 7,000 feet from LNG ships operating in a
harbor could be subject to a methane fire.
Although a major accident of this type is
recognized as possible, it is considered to

be unlikely.
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3. El1 Paso Alaska System Alternatives

a) Alternatives in Alaska

Several major regions in Alaska studied both by E1 Paso and by
the FPC staff have been considered as alternate site locations for
the proposed LNG facility (Figure 5). Of these regions (Norton
Sound, Cook Inlet, Prince William Sound, and Haines), Norton Sound
was rejected due to the icing conditions in the Bering Sea which
would seriously restrict reliable year-round operations of the
proposed LNG tankers. The Haines region was also rejected as a
possible alternative since it would necessitate a pipeline corridor
which would cross Canadian lands.

In the two remaining regions, Cook Inlet and Prince William
Sound, numerous areas were considered by El Paso and the FPC staff
for alternate LNG site locations. As many as 26 locations were
originally examined in Cook Inlet,with 11 being chosen for final
consideration (Figure 6). The FPC staff also examined 10 alternate
sites in Prince William Sound (Figure 7). Of these 21 locations,
10 in Cook Inlet and 7 in Prince William Sound were rejected as
technically unacceptable sites for reasons such as geologic insta-
bility, terrain requiring extensive site preparation, navigational
unsuitability, cryogenic transfer pipeline problems, potential for
heavy site damage resulting from seismically induced sea waves,
adverse meteorological and marine conditions, and land use conflicts.

The four locations considered by the FPC staff to be technically
feasible LNG facility sites in Alaska are the Cape Starichkof
alternative in Cook Inlet and the Hawkins Island and Bidarka
alternatives, along with the prime proposed Point Gravina location in
the Prince William Sound area.

The Cape Starichkof site is readily accessible by highway from
the major towns and cities on the Kenai Peninsula, yet it is not
too near any major population centers., The environment is not as
pristine as much as the Prince William Sound area due to the
existence of scattered residences, roads, and light construction in
the area. Black bear and moose are present in the site area but do
not occur in large numbers and have no critical habitats in the
site's vicinity. Stariski Creek, located in the immediate area of
the site, receives attention from recreational fisherman and a
major commercial salmon fishery is present in Cook Inlet nearby.
The pipeline route to Cape Starichkof would be 6 miles longer than
the route to Gravina Point.
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The three sites (Gravina, Hawkins Island, and Bidarka) located
in the Prince William Sound region would be situated in previously
unimpacted and relatively isolated areas-which support wvarious
forms of wildlife., The only means of reaching these areas is by
boat or plane. Though technically feasible, a facility at Hawkins
Island would require the construction of approximately 1 mile of
submarine pipeline in waters 240 feet deep. The Bidarka site
would necessitate the installation of commecting pipeline thmwugh
extremely rugged terrain to the north and west.

The pipeline route proposed to connect the Prudhoe Bay Field
with the Cook Inlet area would generally parallel the Alyeska oil
pipeline route from Prudhoe Bay to Livengood, located just north of
Fairbanks. From Livengood, the route would proceed south and west
along the corridor utilized by the Alaska Railroad to Anchorage
and from there would continue south to the Cook Inlet area. To
reach the Cape Starichkof area on the Kenai Peninsula, the pipeline
could be routed down the eastern shore of Cook Inlet to its
terminus. Such a route down the eastern shore of the inlet would
transect the Kenai National Moose Range.

The pipeline routing needed to reach the Prince William Sound
area would follow the Alyeska o0il pipeline corridor for its entire
length to Valdez. From there, the gas pipeline would cross
essentially undisturbed areas of the Chugach National Forest to
reach site locations on the sound.

b) Alternatives in California

Six sites (Oxnard, Los Angeles, Port Hueneme, Carlsbad, Border
Field, and E1 Segundo), identified and studied by Western in its
application to FPC, as well as three additional sites (Drake,
Mandalay, and San Onofre), identified by an independent contractor,
have been considered by the FPC staff as alternate site locations
for the LNG facility proposed for Point Conception. Site locations
are shown in Figure 8.

Five of these sites (Los Angeles, Port Hueneme, Carlsbad,
Border Field, and El1 Segundo) were initially rejected from further
consideration for various reasons., The Los Angeles site, located on
a landfill area and underlain by the Palos Verdes Hills fault zone,
has the potential for a high magnitude earthquake and, therefore,

has been rejected. The Port Hueneme, Carlsbad, and E1 Segundo sites’

were initially rejected because of technical difficulties associated
with the cryogenic transfer lines which would be used to transfer
LNG from the tanker terminal to the onshore storage facility. The
Border Field site was rejected because of the land use conflicts
involved with having an LNG site border a state park area.
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The four alternative locations which do remain as technically
acceptable sites for an LNG plant and related facilities on the
southern California coast are Drake, Mandalay, Oxnard, and San
Onofre, Although technically feasible, the acceptability of the
San Onofre site is somewhat questionable.,due to the fact that the
operation of an LNG facility here could cause possible problems for
the Marines at Camp Pendleton who use the offshore area in this
locality for training maneuvers. Figure 9 shows the location of
these four site alternatives in addition to the Point Conception
prime proposed site along with the related pipeline systems needed
to transport the revaporized gas to existing mainline systems.

The Mandalay, Oxnard, and San Onofre sites exhibit the potential
for the development of a seawater exchange system with nearby power
plant installations. Such a system would involve the pipeline
transfer of the heated seawater effluents from the power plant to
the LNG facility for use in the revaporization process. Such a
system would reduce the total water intake needed to operate each
plant separately and would abate the severe temperature reductions
of the LNG revaporization process effluent which would be released
back into the natural environment,

From a biological standpoint, an LNG site at Oxnard would
cause the least amount of damage to presently existing natural
habitats. Oxnard has a definite land use classification directed
toward heavy manufacturing or industrial use,where extensive
industrial use is planned for the future. Mandalay and San Onofre
would both receive greater relative impact to their existing
environments than Oxnard. Point Conception and Drake, being
relatively the least developed, would be the most disturbed by LNG
facility and pipeline construction and operation. -

Construction and devel opment of any of the four alternate
pipeline routes, as well as the Point Conception pipeline route,
would be well within the limits of technical feasibility., Of
obvious importance from the combined standpoints of technology,
environmental concerns, and economics, is the length of pipeline
that would be required to connect the LNG terminal facility with
existing mainline systems. Point Conception and Drake would need
the longest connecting pipelines, requiring 142 and 140 miles,
respectively. San Onofre, Mandalay, and Oxnard would require the
construction of 47.5, 50, and 53.3 miles of connecting pipeline,
respectively., The Point Conception and Drake pipeline routes would
each follow existing rights-of-way for 9 percent of their length,
while the percentages for Mandalay, Oxnard, and San Onofre would be
78, 96,25, and 100 percent, respectively,

The public safety based on risk analysis of the marine transport
of LNG appears to be adequately maintained for the prgposed terminals
at Gravina and Starichkof in Alaska and Point Conception and Oxmnard
in California. For Los Angeles Harbor, the risk from LNG tanker
operations appears to be marginal.
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C. ECONOMIC ANALYSIS

1. Comparative Economic Benefits and Costs of the Alternative
Transportation Systems ’

a. Summary of Findings

In this section the net national benefits of the
applicants proposed transportation systems, together with
the FPC staff's preferred Fairbanks alternative, are analvzed.
Net national benefits are defined as the dollar value of the
benefits that flow from consumption of Alaskan gas less the
costs, apart from environmental costs, to the nation of
producing and delivering the gas. Naturally, the net national
benefits depend, for a given system, upon the price of alterna-
tive fuels, the quantity of non-Alaskan gas supplies and the _
quantity of Alaskan supplies. For those systems that transport
Mackenzie Delta gas, as well as Prudhoe Bay gas, the benefits
also depend upon the quantity of Mackenzie Delta supplies
through their effect upon the United States share of the trans-
port costs. Because the gas flows over about 20 years, and
the costs are incurred over a similar period, the net national
benefits also depend upon the discount rate applied to net
national benefits in future years. ' The results are summarized
below for plausible values of these quantities. The systems
considered are those proposed by the applicants, using their
costs, and the variants costed by the Department of the
Interior (references 12, 13 and 14) plus the FPC staff's
preferred alternative.

In addition, the returns to the applicants on their
proposed systems have been analyzed for similar scenarios.
The principal methodological difference arises from the fact
that United States taxes are costs to the applicants. However,
from a national standpoint they are transfers of funds and
not resource costs. These results indicate the rates of
return to the applicants and the revenues remaining to cover
wellhead prices under the various scenarios. In a rough way
they also confirm the comparative system rankings found in
the net national benefit comparison.

Net National Bénefits

In Table I-A-1 are summarized the net national benefits
for a relatively large Alaskan supply and two prices for oil
as the alternative fuel. The alternatives are the Department
of Interior variants using Department of Interior costs. High
and low non-Alaskan supplies represent, respectively, optimistic
and pessimistic levels of the quantity of future non-Alaskan
supplies. The lower 48 transportation costs are assumed to
be 2¢/MCF/100 miles beyond the system's terminal point in the
United States. Table I-A-2 contains results for the same
assumption except that the Alaskan supply is smaller.
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Table I-A-1

Net National Benefits |
(Billions of Dollars)

Alaskan Supply - 23.6 TCF

10% Discount Rate - 2¢/MCF/100 miles lower 48 Costs

-

'$12 per barrel oil $8 per barrel oil

Non-Alaskan Supply ' High ~ Low High _ Low
Improved E1 Paso &) . 5.73. 7.57  1.70  3.us8
Alaskan Arctic b) - . o :

Mackenzie Delta - 5.3 TCF 5.68 8.65 1.73 S 4,7y
3 ' 0 TCF 4.91 B 7.88 .96 3.97
Fairbanks Alternative c¢) 5.55 ' 8.55 . 1.60 4.64

a) Terme "Imprbved-Alaskan-LNG" in the analysis.
b) Termed "Alaska-Canada":in the analysis.
¢c) Termed "Fairbdnks-Alcan” in the analysis.

Table I-A-2

Net National Benefits
(Billions of Dollars)

' Alaskan Supply - 17.8 TCF

10% Discount Rate - Zé/MCP/IOO miles lower 48 Costs

o -

$12 per barrel oil $8 per barrel qilA

e

Non-Alaskan Supply : : High Low ~ High Low
Improved E1 Paso _ - 4.20 5.69 1.10 ~ 2.55
Alaskan Arctic ' ‘

Mackenzie Delta - 7.1 TCF 4.69 7.16 1.49 . 3.95
0 TCF 3.67 - B.1b U7 . 2.93

Fairbanks Alternative . 3.99 ' 6.49 .75 3.23
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Noteworthy among the results are the foilowing:

1) When non-Alaskan supplies are low, and Mackenzie
Delta supplies about as expected, the Alaskan Arctic and
Fairbanks alternatives yield higher benefits than El1 Paso.
Fairbanks is superior to Alaskan Arctic when no Mackenzie
Delta supplies are available.

2) When non-Alaskan supplies are high and the lower
of the Alaskan supplies are available the net benefits
ranking is Alaskan Arctic, El1 Paso and Fairbanks.

3) In all other cases the three alternatives yield
about the same benefits.

_ 4) The Fairbanks alternative is superior when né Mackenzie
Delta gas is available and non-Alaskan supplies are low.

5) In no case does the Fairbanks alternative have
benefits that fall below the highest by more than $.7 billion.
This means that its superior environmental features are
available at a maximum cost, over 20 years, of $35 million per
year. >

. The rankings are not changed by changes in the discount rate.
However, for high non-Alaskan supplies and $8 oil the net
benefits for all alternatives are negative at a 15% discount
rate.

. Table I-A~3 contains the net national benefits calculated
for the applicants proposals. Although the flows are not
entirely comparable, the comparative rankings observed above
are preserved for the El Paso 2.4 BCFD proposal and the: -
Alaskan Arctlc.

Table I-A-3

Net National Benefits
(Billions of Dollars)

10% Discount Rate ~ 2¢/MCF/100 miles lower 48 Costs
$12 per Barrel 0il

Non-Alaskan Supply ' High

Low
Alaskan Arctic
2.25 BDFD Prudhoe
and 2.25 Delta . 3.87 6.75
El Paso
2.4 BCFD Prudhoe 3.98 5.92
- 3.3 BCFD Prudhoe ' 6.21 T 8.y
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v Returns to the Applicants

The results of the analysis of the rates of return to
the applicants are comparable to those found in the analysis
of net national benefits. In every case simulated, Alaskan
Arctic earns a higher rate of return than E1 Paso. With $12
oil and low non-Alaskan supplies Alaskan Arctic can earn a
15 percent rate of return on equity and still cover the
estimated wellhead cost of the gas. Under the same circum-
stances El Paso can only earn a 10 percent rate of return.
Even with a reduced flow of gas from the Mackenzie Delta
(and hence higher costs for Alaskan Arctic), earnings for
Alaskan Arctic are superior to those of El1 Paso.

. The feasible rates of return are highly sensitive to
the supplies of substitute fuels. An increase in the supply
of nom-Alaskan gas from low to high reduces Alaskan Arctic's
rate of return to 10 percent and El1 Paso's to less than 5
percent. Neither applicant is able to sustain a positive
rate of return if, in addition to relatively high supplies
of non-Alaskan gas, the price of oil drops from $12 to $8.
El Paso's position is sufficiently vulnerable that even with
low supplies of non-Alaskan gas, a drop in the price of oil
to $8 prevents a positive rate of return.

Construction cost contingencies in the Arctic Circle
have a similar but moderate impact on both project designs,
and do not seriously reduce the discounted cash flows. E1
Paso is more vulnerable to changes in the cost of transporting
gas within the continental United States, but the impact of
such changes on the rates of return is insignificant. Within
the range considered, a diminished flow in the Delta doés not
severely reduce Alaskan Arctic's profitability. If alterna-
tive fuels are scarce, Alaskan Arctic can maintain a 10 per-
cent rate of return despite a reduced flow in the Delta -and
100 percent inflation in construction costs in the Arctic
Circle. . : : :
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b. Introduction

In this section a comparative analysis of the economic
benefits and costs, as distinguished from the environmental
benefits and costs, of the applicants' proposals and the FPC
staff alternative is undertaken. This analysis provides
estimates of the net national benefits that can be expected
from each transportation system. The differences between
the net national benefits of two systems measure the economic
cost of choosing one system rather than the other. These
economic costs can thus be compared with the qualitatively
relative environmental benefits and costs of the systems.

An economic analysis of the proposals from the viewpoint
of the private benefits to the applicants, as distinguished
from the national view above, is also undertaken. This
analysis enables an exploration of the differences between
the national and the private benefits and thus supplements
the national analysis.

For the Draft Environmental Impact Statement the Depart-
ment of Interior economic analysis was adopted together with
the FPC staff comments upon it. In response to the comments
of respondents, and of the staff, the staff has undertaken
its own economic analysis. That analysis still relies
heavily upon the Department of the Interior study as many
of the essential ingredients are not available from any
other socurce.
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c. Comparative National Benefits and Costs
i. Purpose and Definitions

Among the essential elements in judging the relative
merits of the competing systems for transporting Alaskan gas
are the prospective benefits and costs they offer. In the
analysis presented here estimates of these key ingredients are
made, from a particular viewpoint, and a comparison of the
systems undertaken. The viewpoint is that of the nation as
a whole.

Benefits are represented by the savings that result from
the voluntary purchase by consumers of Alaskan gas, rather than
alternative fuels, plus the cost of the gas to the consumer.

The cost to the consumer is included because the costs to the
nation as a whole will be estimated separately and-subtracted

to find net national benefits. To the extent that the consumers
cost exceeds the national cost there will be a transfer of

funds from consumers to transporters and producers; that is,
from one group in the nation to another so that the national
costs remain the same. Of course, if the consumer cost is less
than the national cost the transfer is from producers and
transporters to consumers. This view has the merit that it
facilitates the choice of the most beneficial transport system
and is largely independent of the distribution of the benefits
among the nation's population. It avoids the difficulty of
opting for smaller benefits for the purpose of obtaining a
particular benefit distribution which can usually be obtained

in other and less expensive ways. This savings concept applies
to industrial uses through decreases in the production costs

of goods for sale and to households through cheaper production of
services, such as heating, for use in the household. Naturally,
the savings that can be realized will depend upon the total gas
demand at each gas price, and thus on the prices of competitive
fuels; the non-Alaskan supplies of gas and the Alaskan supply.
Among the alternative transportation systems the savings will
vary according to the gas losses in transport to the point of
entry and the transport cost of Alaskan gas from the entry point
to the points of consumption. The national view here means

that the maximum of aggregate savings is sought and no benefit
is attached to giving preferential treatment, that reduces the
aggregate savings, to uses in a particular consuming category

or geographical region.

There 1s widespread agreement that a domestic source of
fuel, such as Alaskan gas, confers an additional benefit by
reducing reliance upon insecure sources of foreign oil. Agree-
ment ends at that point, however, and there seems to be no
method that commands confidence for estimating such benefits.

I-C6




voai e Wvadabova e

Wb

w - .
e i i b

However, the results of this study show that the magnitude of
these benefits has little effect on the feasibility or compar-
ative ranking of the transport systems. Therefore, no attempt
is made to estimate the magnitude of such benefits.

Costs, from a national standpoint, are the values of the
resources used in the construction, operation and maintenance
of the system. Values, in turn, are the resource unit prices
that reflect the value of the services the resources could
provide in alternative uses if the system were not built and
operated. Thus, the costs already incurred for exploration
and development on the North Slope and for existing pipelines
are not counted. The resources so used can no longer yield
services in any other way. '~ Items such as income and property
taxes paid in the United States, although costs from a prlvate
viewpoint, are simply transfers of funds on a national view
and represent no application of resources. However, payment
of foreign taxes can represent a transfer of resources, as a
result of the fund transfer, to another nation. Such taxes
are, therefore, costs to the United States. Furthermore,
in one proposed alternative gas belonging to the United States
is commingled with that belonging to Canada. In such cases,
the costs are allocated between the two nations on the basis
of proportionate MCF-miles of commingled transport. Finally,
certain deviations from private cost accounting procedures
are required. Capital costs are counted in the year incurred
rather than being depreciated. An interest rate is applied,
however, to account for the cost of using resources earlier’
rather than later. To avoid double counting, this interest
rate substitutes for the bond 1nterest and equity return in a
private accounting.

No attempt is made here to value environmental costs and
benefits. However, the difference between the net national
benefits obtained for two delivery systems can be used to
evaluate the cost of choosing an environmentally superior
alternative.
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ii. Benefits from Consumption

Consumption benefits, it will be recalled, are defined
as the cost of Alaskan gas to the consumer plus the savings
that result from its use rather than alternative fuels. The
savings are, of course, the net benefit from the consumption
of the additional gas. Its cost to the consumer is also
included here because the social cost of producing and
delivering the gas will be estimated separately. This
definition is put into practice as follows. For each
census region 1/ and each year that Alaskan gas flows a
demand function, described in sub-section (f), that relates
the total quantity of gas consumed to the city gate price
of gas has been estimated. The graph of one of these
functions is depicted below.

City Gate

Price of

Gas

Plm — — - !
{ f
} |
Qo QT
Quantity of Gas
1/ Census Region 1: New England: Connecticut, Maine, New

Hampshire, Vermont, Massachusetts, Rhode Island.

Census Region 2: Middle Atlantic: New Jersey, New York,
Pennsylvania.

Census Region '3: East North Central: iIllinois, Indiana,
Michigan, Ohio, Wisconsin.

Census Region 4: West North Central: Iowa, Kansas,
Minnesota, Missouri, Nebraska, North Dakota, South Dakota.

Census Region 5: South Atlantic: Delaware, Florida,
Georgia, Maryland, District of Columbia, North Carolina,
South Carolina, Virginia, West Virginia.

Census Region 6: East South Central: Alabama, Kentucky,
Mississippi, Tennessee.

Census Region 7: West South Central: Arkansas, Louisiana,
Oklahoma, Texas.

Census Region 8: Mountain: Arizona, Colorado, Idaho,
Montana, Nevada, New Mexico, Utah, Wyoming.

Census Region 9: Pacifie: Alaska, California, Oregon,
Washington. . 1-C8




Suppose that a total quantity, Q.., of gas is consumed of
which the quantity, Qy> is not Alaskan. If P is the price

of Alaskan gas then an amount P(Q.,, - Q_ ) is paid for Alaskan
gas. The curve is constructed so that®at each quantity the
gas price on the curve is the one at which alternative fuels
and gas are equally expensive in use. If the price is below
that on the curve the difference represents the saving
available from using gas at that price. Then the shaded

area represents the net saving from buying Alaskan gas at
price P. That price will depend on the wellhead and delivery
cost of Alaskan gas which may differ among the transportation
systems. It is necessary, then, to estimate the gross
benefit, P(Q,. - Q_) plus the shaded area, and later subtract
the estimated cos®s. ‘The gross benefits are added over
census regions to obtain the gross national benefit for the
year.

The gross national benefit for a given year depends on
the manner in which both the Alaskan and non-Alaskan gas
available to the nation are allocated among regions in that
year. This allocation has been carried out in two ways.

In the first method, the non-Alaskan gas was allocated so as to
maximize the gross national benefit from its use. Then all
the gas was allocated according to the same criterion. The
gross benefit attributable to Alaskan gas is the difference
between the two gross benefit figures. In the second method,
the non-Alaskan gas was allocated according to projections
made of plausible distribution of future supplies. Then,

the Alaskan gas was distributed so as to maximize its gross
benefits. The second method yields larger benefits to
Alaskan gas, and is a less desirable method, because its
benefits result in part from correcting misallocations of
non-Alaskan gas. ‘

In both methods account was taken of the cost of trans-
portating Alaskan gas from the point of entry, Chicago or
Los Angeles. These lower 48 transport costs were deducted
from the gross benefits. Operating and maintenance costs
alone are included since depreciation and equity return on
existing pipelines are not, as noted above, costs to the
nation. Capital costs for new lower 48 pipeline construction,
where necessary, are added to the system costs. Naturally,
the maximization of gross benefits, less lower 48 transport
costs, results in different benefits and Alaskan gas alloca-
tions for the two points of entry.

The gross national benefits obtained differ according
to the assumptions made regarding the price of alternative
fuels, the non-Alaskan supply, the Alaskan supply, the system
transmission losses and the lower 48 transport costs.
Alternative assumptions have been introduced as follows:
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Alternative fuel prices: - separate functions for
$8, $12, and $15 prices for oil. These demand functions
are described in sub-section (f).

Non-Alaskan supply: three sets of supply assumptions;
representing low, intermediate and high supplies. These
assumptions are also described in sub-section (f).

Alaskan supply: daily flow rates of 2.5 Becf/day for
20 years; 2.5 Bef/day for 3% years and 3.5 Bef/day for the
subsequent 16% years; 2.25 Bcf/day for 25 years for Alaskan
Arctic only and rates of 2.4 and 3.3 Becf/day for El1 Paso only.

Lower 48 Transport Costs: 1, 2 and 4¢/Mcf/100 miles.

Transmission losses:

2.5 Bef/day 3.5'Bcf/day
Alaskan Arctic 6.4% 10.u4%
E1l Paso 11 % 12:u4%
Improved E1 Paso 8.5% | 9.9%
Fairbanks-Alcan 5.4% 9.5%

The annual gross national benefits are added together
using a discount rate of 10% to reflect the fact that earlier
consumption is more valuable than later. More precisely, the
present value of the benefits as of January 1, 1977 is found.
Results representative of the effects of different assumptions
are presented in the tables below for the applicants proposals
and the FPC Staff Fairbanks-Alcan Highway alternative. All
the tables are based upon the first method of allocating non-
Alaskan supplies. '

Table I-B

» Gross Benefits-Billions of Dollars
Discount rate 10%, $12/barrel oil, o¢ lower 48 Transport Costs

Non-Alaskan Supply ' High Low

Alaskan_ Supply 225 12,5 to 3.5 I 2.5 ) 2.5 to 3.5

Arctic 11.43 14.07 13.76 16.91

El Paso 10.87 | 13.66 13.09 | 16.42

Improved E1 Paso | 11.17 |  1u.05 13.45 16. 89

Fairbanks-Alcan 11.55 14.22 13.91 )  17.09
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Table

I-C

Gross Benefits-Billions of Dollars :
Discount rate 10%, $12/barrel oil, 2¢ lower 48 Transport Costs

i

Non-Alaskan Supply‘ High Low §

Alaskan Supply 2.5 | 2.5 to 3.5 | 2.5 | 2.5 to 3.5(

Arctic 10.571 13.07 13.04 16.04

E1l Paso 10.30 12.86 o 11.73 14.65

Improved E1 Paso 10.57 13.22 . 12.06 15.06

Fairbanks-Alcan | 10.681  13.21 | 13.18 16.21 |
| Table I-D.

Gross Benefits-Billions of Dollars
Discount rate 10%, $8/barrel oil, 0¢ lower 48 Transport Costs

Non-Alaskan Suppiy High ; Low

Alaskan Supply 2.5 | 2.5 to 3.5 2.5 2.5 to 3.5

Arctic 8.15 { 10.05 é 10.48 ; 12.92

El Paso 7.75 § 9.76 | 9.97- 12.56

Improved E1l Paso 7.97'% 10.03 10.24 12.91, |

Fairbanks-Alcan S 8.24 ; 10.16 % 10.59 13.06 %
Table I-E

Gross Benefits-Billions of Dollars
Discount rate 10%, $15/barrel oil, 0¢ lower 48 Transport Costs

Non-Alaskan Supply

High Low
Alaskan Supply 2.5 | 2.5 to 3.5 2.5 2.5 to 3.5
Arctic 13.8; % 17.09 16.28 20.04
El Paso 13.21 f 16.60 15.48 19.47
Improved El1 Paso 13.58 | 17.07 15.91 20.01
Fairbanks-Alcan 14,04 17.27 16.45 20.25
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In a qualitative way these results do not deviate from
those that intuition suggests. The benefits increase with
increasing oil prices, increasing Ataskan supply, decreasing
non-Alaskan supply and decreasing lower 48 states transport
costs. Naturally, they also decrease when the discount rate
is increased. This variation is more conveniently introduced,
however, when the benefits and the costs are considered
jointly.

Transport costs in the lower 48 have a striking effect
on the geographic distribution of Alaskan gas. For example,
with zero transport costs in Table I-B, the geographic
distribution is about the same for both Chicago and Los
Angeles points of entry and the differences in gross benefits
are due to transmission loss differences. However, when
the 2¢ transport cost is introduced, as in Table I-C, with
the high non-Alaskan supply, all the gas entering at Los
Angeles is distributed to the Pacific and Mountain regions,
while none of the gas entering at Chicago goes to these
regions. This suffices to decrease the gross benefits from
Los Angeles entry less than those from Chicago entry. That
edge is lost, however, when the non-Alaskan supply is low as
the optimal distribution from Los Angeles then requires
sending more Alaskan gas into. the interior. Generally, an
entry point like Chicago, nearer the center of the consumption
areas, is more advantageous, from the standpoint of lower 48
"distribution costs, when the non Alaskan supply is low.

This effect is exaggerated somewhat in the results presented,
however, because the non-Alaskan supplies are distributed
costlessly.




iii. Costs of Gas Production and Transportation

There are four major categories of costs to the nation

- involved in producing Prudhoe Bay gas and transporting it to

lower 48 points of consumption.

1 Costs of Gas Production, These include costs of
the further field development to make gas production possible
plus the value of any oil not produced because gas is produced
rather than reinjected. All exploratory and developmental
costs incurred in the past are excluded.

2) - Transportation Costs to the United States. These
costs include, as costs to the nation, each system's construc-
tion costs plus operating and maintenance costs to its terminal
point in the United States. Taxes paid to Canada are, of course,

. real resource costs to the United States, when they have been

adjusted for inflation and balance of payments effects. Trans-
mission losses are incorporated as a cost by appropriately
reducing the amount of gas distributed and thus the gross
benefits. No other costs to private parties are, in fact,
costs to the nation as a whole.

3) Distribution Costs Within the United States. These
costs include the operating and maintenance costs, allocable
to Alaskan gas, of existing pipelines in the lower 48 states
used for transporting Alaskan gas plus the construction costs -
of any new pipelines required for delivering Alaskan gas.

W) Environmental Costs. Costs in this category are not
included in the present analysis, in part because they are
difficult to quantify in an objective fashion. However, the
difference between systems in net national benefits calculated
here can be compared with the qualitative differences in their
environmental effects.

In this section details are provided on the cost categories
1) and 3) above that are common to all the systems. The costs
of gas production are taken from reference 8 , apparently the
only available study of the development process and its costs.
One method of development appears to minimize these costs over
a considerable range of oil prices and discount rates, while
providing a flow of 2.5 Bef/day. In this method, development
begins two years prior to the commencement of oil production
and gas production begins in the seventh year at a rate of 2.5
BCFD. The total production of gas is 17.79 TCF. Scheduled in
a fashion consistent with the assumed schedule for gas production,
the present value of the cost at Jan., 1977 for various discount
rates and oil prices is given in Tables I-F and I-G. The oil
prices are at Prudhoe Bay and assumed to be $3 per barrel
below those in the lower 48 states. Adjustments to these costs
for higher gas flows can be found in reference 13.
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Table I-F

Cost of Gas Production

Maximum 0il, No Gas Optimal Mix of

I-Cl4

Gas and Water Injection 0il and Gas
Discount 011 . 01l Gas
Rate Production Costs Production Production Costs
(Billions (Billions (Billions (Tct) (Billions
of of of of
Barrels) Dollars) Barrels) Dollars)
(1) (2) (3) (1) (5)
0 8.40 8.01 17.80
.05 5.23 5.75 5.09 8.u43 7.96
.10 3.51 b.u? 3.46 .52 5.85
.15 2.50 3.62 2.48 2.29 .62
.20 1.86 3.10 . 1.85 1.42 3.84
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Table I-G

Cost of Gas Production
(Billions of Dollars)

0il Price Per Barrel

Discount /

Rate $5 2 59 B/ s12 &/
(1 : (2) ' (3)

0

.05 . 2.91 3.146 3.88

10 1.69 1.90 2.06

.15 1.11 1.19 1.23

.20 : 0.78 0.81 0.84

a/  For each discount rate, the entry equals, except for
rounding, (Col. 1 - Col. 3, Table I-F) x $5 + (Col. 5 -
Col. 2, Table I-TF).

b/ For each discount rate, the entry equals, except for
rounding, (Col. 1 - Col. 3, Table I-F) x $9 + (Col. 5 =~
Col. 2, Table I-F).

¢/ TFor each discount rate, the entry equals, except for

rounding, (Col. 1 - Col. 3, Table I-T) x $12 + (Col. 5 -
Col. 2, Table I-F).
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The lower 48 states transportation costs were modelled
by measuring distances along major pipelines to the Census
region centers of consumption from each of the two Alaskan
gas delivery points, Chicago and Los Angeles. These distances
were multiplied by approximations to the operating and
maintenance costs for existing pipelines. Three approximations,
1, 2 and 4 cents per Mcf per 100 miles, were used.

"Census regional center of consumption” was defined
as the centroid of the gas consumption in the states included
in the region, locating each state's consumption at its
population centroid.

The distances so found are shown in the following table
in miles to the nearest hundred:

1 2 3 4 5 6 7 8 9

Chicago to. '
Region 1000 800 200 400 1100 600 800 1500 2100

Los Angeles
to Region 3100 2800 2300 1800 2300 20600 1500 700 200

System-specific transportation costs are given in section
(g) and include construction and operating and maintenance

costs for new pipelines in the lower 48 states distribution
system, that is, the displacement costs.
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iv. Comparative Analysis of Alternatives

The plan of this section is as follows: First, the four
alternatives costed by the Department of the Interior, i.e.,

Alaska-Canada, Alaskan-LNG, Improved Alaskan-LNG and
~Fairbanks-Alcan are compared.

The Alaska-Canada alternative

is essentially the routing currently proposed by Alaskan Arctic
with the new Pacific Gas Transmission and Pacific Gas Electric
facilities eliminated.

Fairbanks-Alcan is the FPC staff
Fairbanks alternative except that it follows the proposed

Alaskan Arctic route all the way to Chicago rather than
Because the cost

utilizing the Trans-Canada pipeline route.
of Fairbanks-Alcan and the FPC Staff alternative are about
the same after their routes diverge, Fairbanks-Alcan ean

be regarded as the staff alternative

this analysis.

for the purposes of
The two Alaskan-LNG proposals are essentially

El Paso's proposed systems with, and without, the more

efficient liquefaction plant.

will be compared.

with Fairbanks-Alcan.

Second, the applicants proposals

Since the flow rates and costing methodologies
differ, the applicants proposals cannot be compared directly

If, however, the Alaska-Canada and

Alaska-LNG alternatives compare favorably with those proposed
by Alaskan Arctic and El1 Paso, the comparison of the former
with Fairbanks-Alcan can be presumed to indicate the nature

of its merits compared with the applicants systems.

In table I-H the costs, discounted at 10%, are summarized
for the first set of alternatives at Prudhoe Bay flow rates
of 2.5 BCFD from mid 1982 through 1985 and 3.5 BCFD from 1986

through 2001.

Alaskan-LNG

Alaska-Canada
Delta .5 to
.9 BCFD
Delta O BCFD

Fairbanks-Alcan

Table I-H
Systems Costs
(Billions of Dollars)
Flow 2.5 to 3.5 BCFD, Discount rate 10%

$12/Barrel 0il

Gas

Trans-
portation

4.79

4.516
5.22
4.93

Gas
Product

2.372

2.372
2.372
2.372

I-Cl7

ion

Canadian
Taxes

0

462
.563
.353

Dis-
placement

.327
.008

.008
.008

Total
7.489
7.389

8.163
7.663



Two cases are considered for Alaska-Canada, one with a Mackenzie
Delta flow of .5 BCFD from -mid 1982 through 1985 and .9 BCFD
thereafter and one with no Mackenzie Delta flow. The cost
difference between the two cases is due entirely to the fact
that the United States bears all the costs when the Mackenzie
Delta flow is zero. The proper interpretation of the latter
case is that the system is built for a Mackenzie flow which

does not materialize. '

Combining these results with the gross benefits from
Table I-C and other computations, the net national benefits

exhibited in Table I-I are obtained. In the high non-Alaskan
supply case the '

’

Table I-I

Net National Benefits
(Billions of Dollars)

Alaskan Supply 2.5 to 3.5 BCED

10% Discount Rate - 2¢/MCF/100 miles lower 48 Costs

$12 per barrel oil $8 per barrel oil
Non-Alaskan Supply High Low High Low
Improved Alaskan-LNG 5.73 . 7.57 1.70 3.48
Alaska-Canada
Mackenzie Delta - 5.9 TCF 5.68 8.65 1.73 4,74
0 TCF L.91 7.88 .96 3.97
Fairbanks-Alcan 5

.55 8.55 1.60 4. 6L

net benefits are substantially the same when the Mackenzie
Delta flow is high. However, the LNG system is disadvantaged,
relatively, when the non-Alaskan supply is low. This effect
is due mainly to the fact, noted above, that Los Angeles is
not a good entry point when non-Alaskan supplies are low.

Then a relatively small amount of gas distributed to the
Pacific and Mountain regions reduces its value there
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sufficiently that it is socially advantageous to being shipping
gas to more distant points. Under these circumstances a

system with an entry point, like Chicago, nearer the center

of the consuming regions gains an additional advantage.

For the lower value for the Alaskan supplies the results
appear in Table I-J. In this case, Alaskan Arctic obtains
an advantage, relative to the other two alternative, when
the Mackenzie Delta supply is positive, mainly because the
proportion of the costs borne by Delta gas is higher than .
before.

Table I-~-J

Net National Benefits
(Billions of Dollars)

Alaska Supply 2.5 BCFD

10% Discount Rate - 2¢/MCF/100 miles lower 48 Costs

$12 per barrel oil $8 per barrel oil

Non-Alaskan Supply High Low High Low

Improved Alaskan-LNG 4,20 5.69 1.10 2.55
Alaska-Canada

Mackenzie Delta - 7.1 TCF 4.69 7.16 1.49 3.95

0 TCF 3.67 6.1u L7 2.93

Fairbanks-Alcan 3.99 6.49 .75 3.23

It is noteworthy that the net national benefits to the Fair-
banks alternative are never more than .75 billion below
those of the best alternative.

In Table I-K are presented results, analogous to those
in Table I-J, for various values of the discount rate. The
net benefits are lower for higher discount rates because the
bulk of the costs prescribe the benefits. Variations in the
discount rate, it is seen, do not change the net national
benefit ranking. Indeed, the difference in the net benefits
for the alternatives are reasonably stable with discount
rate changes. However, for the worst case all the net national
benefits are negative for discount rates of 15% and above.
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Table I-K
Net National Benefits
(Billions of Dollars)
Flow 2.5 BCFD, High Non Alaskan Supply
$8/Barrel 0il, 2¢ lower 'L48 transport costs

Discount Improved Alaska-Canada Fairbanks
Rate Alaskan LNG 1 BCFD Delta 0 Delta Alcan
.05 4.66 ‘ 5.005 3.786 4.35
.10 1.098 1.49 L7 .75
.15 - .45 - .06 - .89 - .73
.20 - .93 - .56 -1.26 -1.19

The results of this analysis can be summarized as
follows.

1) With the relatively low price of $8 per barrel for
0il representing the cost of alternative fuels and a relatively
large flow of Alaskan and Mackenzie gas there is little
difference in the net national benefit of these three
alternative transportation systems.

2) With a higher prlce for oil, large Alaska and Mackenzie
Delta flows, and relatively large supplles of non-Alaskan gas
there is again little difference between the alternatives.
However, with relatively small non-Alaskan supplies, Alaskan
LNG has lower net national benefits than the other two
alternatives.

3) With relatively low oil prlces, high non—Alaskan supply,
and a low Prudhoe flow, Alaska-Canada is superior, when there
is Delta gas, to both the Alaska LNG and Fairbanks Alcan
alternatives. However, .at a discount rate of 15% all the
alternatives have a negative net national benefit.

) Staff's Fairbanks alternative has a $1 Billion
advantage over the best alternative when oil prices and the
Alaska flow are high and non-Alaskan and Delta flows are low.
Its worst disadvantage is $.75 Billion, when oil prices and
the Alaska flow are low and non-Alaska and Delta flows are
high. Thus, Fairbanks is the superior alternative in all
cases if its lower environmental costs are judged to be worth
$.75 Billion in economic benefits.
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The comparative analysis of the applicants proposals, .
using their cost data (references 1 through 8), proceeds
as follows. Table I-Lpresents the applicants construction,
operating and maintenance costs and, in the case of Alaskan
Arctic, Canadian taxes discounted at 10% to the assumed go-
ahead date of January 1, 1977.

Table {:}

Applicants System Social Costs
(Billions of Dollars)
10% Discount Rate

Alaskan Arctic E1 Paso
Flow 2.25 Prudhoe, 2.25 Delta 2.4 Prudhoe 3.3 Prudhoe
Applicants Costs 4.76 b.7Y4 5.68
Gas Production 1.907 : 1.907 2.372
Displacment -- .238 .327
Total : 6.67 6.89 8.38

The national costs of gas production and displacement, where
appropriate, have been added to the applicant's costs. Net
national benefits, for $12 o0il and 2¢ lower 48 transport costs,
are shown in Table I-M

Table_}:M

Net National Benefits
(Billions of Dollars)
$12/Barrel oil, 2¢ lower 48 transport costs
High non Alaskan Supplies

Alaskan Arctic E1 Paso

Alaska Flow 2.25 Prudhoe, 2.25 Delta 2.4 Prudhoe 3.3 Prudhoe
Gross Benefits 10.54 10.87 14.59
Total Costs 6.67 6.87 8.38
Net National

Benefits 3.87 3.98 . 6.21
Net National

Benefit/Cost .58 .58 .74

These figures yield comparisons that are similar to those
obtained earlier. Namely, that for similar Prudhoe Bay flows,
Alaska Arctic is somewhat superior for lower non-Alaskan
supplies while the two applicants are almost even for the case
of high non-Alaskan supplies. The case of the higher Prudhoe
flow of E1 Paso is difficult to compare with the lower

flow for Alaskan Arctic, since the net national benefits and the
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net national benefits per unit cost both rise as the Prudhoe
Bay flow rises. However, the net national benefits for unit
cost for the earlier comparison shown in Tables I-H, I-I, and
I-K yield some additional insight.

Table I-N
Net National Benefits per Unit Cost

Alaskan LNG Alaska Canada Fairbanks-
High Delta Flow. Alcan

From Tables I-H & I-I
Non-Alaska Supply

High .77 77 .72
Low 1.01 1.17 1.12
From Tables I-H & I-K .15 .20 .10

These figures confirm that the Alaskan Arctic and E1l Paso
comparison behaves like the Alaska-Canada and Alaska-LNG
comparison; that is Alaskan Arctic, and Alaska-Canada, have
an advantage over El1 Paso, and Alaska-LNG, when non-

Alaskan supplies are low. Otherwise the alternatives are
quite comparable. They strongly suggest, also, that the
comparison of the Fairbanks-Alcan alternative with the
applicants proposals, on the same basis, would yield results
similar to those previously obtained. Namely, that in
certain cases the FPC Staff Fairbanks alternative is
superior on economic as well as environmental grounds and the
economic cost of its superior environmental features is in
no case more than about $.75 Billion spread over the 20

year period.
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d.) Market Analysis

The social economic costs and benefits associated
with the production, transportation, and consumption of
Alaskan gas differ from the revenues that will accrue to
and the costs that will be incurred by the corporations
involved in the project. The revenues that the firms
can receive from the sale of Alaskan gas (the equilibrium
price times the quantity sold) are less than the area
under the demand curve (the estimated social benefits).
Further, the firms will incur costs which are not included
in the estimated social costs: financing costs, property
taxes, and income taxes. :

There are potential social costs (primarily environmental
costs) which are not costs to the firms. Since the
alternative proposals include measures designed to prevent
environmental damage, potential environmental costs have
been internalized in the cost estimates. Estimates of
possible environmental damages over and above those already
internalized in the project designs are not included in the
above estimates of social costs.

Since revenues necessarily fall short of estimated
social benefits and private costs exceed social costs, it
is conceivable that even though net social benefits are
positive, net benefits to the applicants may not be.
Alternatively expressed, although there may be sufficient
revenues available to provide a positive rate of return
to the applicants, there may not be enough to permit the
rate of return requested by them. Thus, a market analysis
was conducted in order to examine the net private benefits.

i.) Methodology

Discounted cash flows to the equity holders (the owners)
were computed under a variety of assumed circumstances:
four alternative discount rates (.05, .10, .15, and .20),
two oil prices ($12/BBL and $8/BBL), three supplies of
gas from other sources to customers in the continental
United States (high, medium, and low), two charges (exclu-
sive of capital costs) for transporting the Alaskan gas
from the peint of arrival in the continental United States
to city gates (1¢ and 2¢ per MCF per 100 miles), three
rates of inflation for construction costs in the Arctic
Circle (0, 50, and 100 percent), and two alternative flows
of gas from the Mackenzie Delta (2.25 and 1.5 BCFD). The
discounted cash flows are higher the lower the discount
rate, the higher the price of o0il, the lower the supply of
gas from other sources, the lower the transportation charges
in the United States, the lower the construction costs in
the Arctic Circle, and (for Alaskan Arctic) the higher
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the flow of gas from the Mackenzie Delta. (If the flow from
the Delta diminishes, a larger percentage of Canadian Arctic's
costs are charged for transporting Alaskan gas.)

The discounted cash flows do not include wellhead
charges for the gas or income tax reductions from bglng able
to carry tax losses forward or from the 10 pe?cent investment
tax credit. Ignoring the tax benefits, the discounted flows
may be interpreted as the discounteq revenues avqllable for
paying wellhead charges after providing the equity holdgrs
with a rate of return on their investment equal to the discount

rate. Dividing a given discounted cash flow by the di§counted
flow of gas associated with it provides a wellhead price for
gas. The omission of the tax benefits biases the results down-

ward, and implies that either a higher rate of return could have
been paid on equity or a higher wellhead price for gas or both.
Estimates have been made of the maximum value of the investment
tax credit to the companies. These estimates make it apparent
that the credit will have an insignificant impact on the results.

Construction is assumed to begin on Jan. 1, 1977. This
starting date implies an initial flow for E1l Paso Alaska in
1982 and for Alaskan Arctic in 1981. For purposes of esti-
mating revenues, initial year production is assumed to be
.67 of full flow for El Paso Alaska and .5 of full flow for
Alaskan Arctic. All subsequent production years are
assumed to be years of full production: ' 2.4 BCFD for E1
Paso Alaska and 2.25 BCFD for Alaskan Arctic, 365.25 days
per YVvear. Analysis is restricted to the 2.4 BCFD and 2.25
BCFD designs in order to make the alternative projects as
nearly comparable as possible. Production is assumed to
terminate in 2005. These assumptions imply total wellhead
production of 20,749 TCF for El1 Paso Alaska and 20,134 TCF
for Alaskan Arctic.

Revenues from the sale of Alaskan gas are estimated
using the gross benefits model. Demand curves for Alaskan
gas at the delivery point in the continental United States
are determined in the same manner as for the social benefits.
A market clearing price for each year is determined from the
assumed production less the shrinkage consistent with the
applicants filed designs.

The cost data employed are the applicants' most recent
estimates. (References 1-8, supplemented by working papers
supplied by the applicants. The working papers provide cost
projections beyond the first three years of operation.)
Canadian Arctic's costs are allocated between Mackenzie Delta
and Alaskan gas on the basis of MCF miles. (Reference 4,
Sections 8a and 11.) Taxable income is taxed at 53 percent
in the United States and 47 percent in Canada. These rates
reflect a combination of national, state, and provincial taxes.
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ii.) Results of the Market Analysis

The results of the market analysis appear in Tables I-0-&O
I-U. Tables I-0, I-Q, and I-S give the values of the discounted
cash flows for alternative o0il prices and supplies of non-Alaskan
gas. Tables I-P, I-R and I-T provide the maximum wellhead prices
for gas consistent with these flows and the indicated rates of
return cn equity.

Table I-0 displays the most favorable case from the point
of view of the applicants' profitability; Table I-S, the least
favorable. Table I-O assumes a price of $12/BBL for oil and low
supplies of non-Alaskan gas. Since these assumptions imply a
relative scarcity of substitutes for Alaskan gas, it is not
surprising that they generate the highest rates of return on
equity. The assumptions in Table I-S (an $8/BBL price for oil
and high supplies of non-Alaskan gas) imply that Alaskan gas
will face competition from relatively abundant substitutes, and
consequently lower rates of return will be generated.

In every case simulated, Alaskan Arctic earns a higher rate
of return than El Paso. With $12 o0il and low non-Alaskan supplies
(Table I-P) Alaskan Arctic can earn as. much as a 15 percent
rate of return on equity and still cover the estimated wellhead
cost of the gas. (The Department of Interior estimates that
development and production costs will be approximately $.47 per
MCF.) ©Under the same circumstances El Paso can only earn a 10
percent rate of return. Even with a reduced flow of gas from
the Mackenzie Delta, Alaskan Arctic's position is superior to
that of E1 Paso.

Because El Paso has a larger amount of investment eligible
for the investment tax credit than Alaskan Arctic, El1 Paso's
profitability is more sensitive to omission of the credit.
However, estimates of the maximum value of the investment tax
credit to each applicant suggest that its inclusion in the
model will not significantly alter the results in Tables I-0 to
I-T. Table I-U provides estimates of the maximum addition to
wellhead Prices at each rate of return that inclusion of the
credit will permit. For example, in Table I-P, E1l Paso can pay
$.49 per MCF at the wellhead and still earn a 10 percent rate
of return (if construction costs in the Arctic Circle do not
increase). .The value of the investment tax credit to E1l Paso
is such that it can pay $.55 at the wellhead and still maintain
a 10 percent rate of return. Inclusion of these investment tax
credit values in Tables I-P, TI-R and I-T has no 81gn1f1cant
impact on the rates of return to the applicants.
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The supplies of substitute fuels influence the profita-
bility of both applicants more than any other variable. An
increase in the supply of non-Alaskan gas from low to high
(Table I-P to Table I-R) reduces Alaskan Arctic's rate of
return to 10 percent (at an assumed wellhead price of $.47/MCF)
and E1 Paso's to less than 5 percent. . Neither applicant is
able to sustain a positive rate of return (and cover the well-
head cost of gas), if, in addition to relatively high supplies
of non-Alaskan gas, oil becomes relatively abundant (Table I-R
to Table I-T). E1l Paso's position is sufficiently vulnerable
that even with low supplies of non-Alaskan gas, a drop in the
price of oil to $8 prevents a positive rate of return. (Not
shown in the tables.)

Construction cost contingencies in the Arctic Circle have
a similar but moderate impact on both project designs, and
do not seriously reduce the discounted cash flows. E1 Paso
is more vulnerable to changes in the cost of transporting gas
within the continental United States’, but the impact of such
changes is insignificant. (Not shown in the tables.) Within
the range considered, a diminished flow in the Delta does not
severely reduce Alaskan Arctic's profitability, If alternative
fuels are scarce, Alaskan Arctic can maintain a 10 percent
rate of return despite a reduced flow in the Delta and 100
percent inflation in construction costs in the Arctic Circle
(Table I-P).
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Table I-O

Discounted Cash Flow (1977-2005)

P = 312 el
M = 2 ($ millions)
0S= low '
- . DF=2.25 DF=1.5
B .
\\?>*<~ 1 1.5 2.0 1 1.5 2.0
Alaskan .00 |21,750 {21,219 20,687 20,866 ] 20,209 | 19,551
05 8,564 8,214 | 7,865 7,968 | 7,528 7,087
"Arctic .
10 3,713 3,462 3,210 3,279 2,958 2,637
.15 | 1,684 1,491 | 1,298 1,349 ] 1,101 853
.20 738 582 426 468 268 68
El“ Paso .00 |16,229 {15,802 | 15,376
.05 ] 5,980 5,729 5,479
.10 | 2,378 2,212 2,047
.15 956 838 720
.20 339 250 162

Table notes: P price of 0il/BBL

M = transportation cost within the continental United States
(¢/MCF mile) .

0S = supply of non-Alaskan gas (high, medium, low)

r = discount rate . . .

B = multiplier for construction costs in the Arctic Circle

DF = rate of flow of gas at full production in Mackenzie Delta

(BCFD)
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Table I-P

5 Z $l§ Wellhead Price of Alaskan Gas
OS'—' 1ow (¢/MCf)
- DF=2.25 DF=1.5
B ¥
Th— 1.5 .0 1 1.5
Alaskan .00
05 90 86 82 o 79 71
"Arectic
.10 73 68 63 6L 58 52
.18 56 49 43 Ly 36 28
.20 38 30 22 24 1y 3
El- Paso .00
.05 | 63 60 58
10 n9 L5 )
15 3u 30 26
20 20 1k 9

Table notes: P = price of 0il/BBL
M = transportation cost within the continental Unlted States
(¢/MCF mile)
0S = supply of non-Alaskan gas (high, medium, low)
r = discount rate
B = multiplier for construction costs in the Arctic Circle
DF = rate of flow of gas at full production in Mackenzie Delta

(BCFD)
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Table I~Q

Discounted Cash Flow (1977-2005)
($ millions) °

DF=2.25 DF=1.5
‘\5?‘<~ 1 .1.5 2.0 1 1.5 2.0

Alaskan .00 16,632 [16,068 15,499 15,651 14.993 14,336

05 6,331 | 5,957 5,578 5,661 5,220 4,779
‘Arctic ,

10 2,580 | 2,309 2,03 2,086 | 1,765 1,44y

.15 1,035 826 61y 652 | Lok 156

.20 331 163 -8 23 =177 -377
El* Paso .00 12,136 11,709 11,282

.05 4,367 4,117 3,866

.10 1,635 1,470 1,305

.15 566 4ug 330

20 113 2y -65

Table notes:

price of 0il/BBL . . .
transportation cost within the continental United States

(¢/MCF mile)

supply of non-Alaskan gas (high, medium, low)

discouat rate . .
multiplier for construction costs in the Arctic Circle

?ate of flow of gas at full production in Mackenzie Delta
BCFD) ‘
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Table I-R

- 0€0-1

P =812
M= Wellhead Price of Alaskan Gas
'0S=high (¢/Mcf)
- DF=2.25 DF=1.5
B L}
p = 1 1.5 2.0 1 1.5 2.0
Alaskan .00
05 66 62" 58 59 55 50
“Arctic ‘ . .
.10 51 45 40 41 35 28
15 34 217 20 | 22 13] 5
.20 17 8 1
El* Paso .00
.05 | 46 L3 41
.10 33 30 27
.15 20 16 12
.20 6 1

Table notes: P price of 0il/BBL

=
non

transportation cost within the continental United States
(¢/MCF mile)

08 = supply of non-Alaskan gas (hlgh medium, low)

r = discount rate

B = multiplier for construction costs in the Arctic Circle

DF = rate of flow of gas at full production in Mackenzie Delta

(BCFD)
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Table I-S

P = %8 Discounted Cash Flow (1977-2005)
M= 2 ($ millions)
0S=high
- . DF=2.25 " DF=1.5
B &
T 1 1.5 2.0 1 1.5 2.0
Alaskan .00 10,327 9,721 9,090 9,340 8,633 7,882
.05 3,393 2,987 2,563 2,718 2,240 1,731
"Arctic '
.10 1,005 710 uQ2 507 158 -213
.15 96 ~-131 -369 | -290 | -560 .
.20 -274
El* Paso .00 | 6,252 5,791 5,314
.05 J 1,722 1,447 1,162
.10 276 92 -97
.15 -210 -341
.20

Table notes: P price of 0il/BBL

M = transportation cost within the continental United States
(¢&/MCF mile)

0S8 = supply of non-Alaskan gas (high, medium, low)

r = discouat rate

B = multiplier for construction costs in the Arctic Circle

DF = rate of flow of gas at full productlon in Mackenzie Delta

(BCFD) |
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Table I-T

P = $8 ‘ Wellhead Price of Alaskan Gas
M = 2 (¢/Mcf)
0S= high
- DF=2.25 | DF=1.5

Alaskan .00

05 - 36 31 27 28 24 18
"Arctic

.10 20 14 8 10 3

.15 3 . .

.20

El- Paso .00

.05 | 18 15 12
.10 6 2

.15

.20

Table notes: P price of o0il/BBL

M = transportation cost within the continental United States
(¢/MCF mile) i .

0S = supply of non-Alaskan gas (high, medium, low)

r = discount rate

B = multiplier for construction costs in the Arctic Circle

DF = rate of flow of gas at full production in Mackenzie Delta

(BCFD)



Table I-U

Maximum Increases in Wellhead
Prices Due to 10% Investment
Tax Credit (¢/MCF)

r El Paso Alaskan Arctic
.05 4 2
.10 : 6 o2
.15 : 8 ‘ 3
.20 10 4
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f.) Appendix - Demand and Supply Analyses
i. Non-Alaskan Supply Analysis

In the two volumes prepared by Sherman H. Clark
Assoclates (references 10 and 11) a rather exhaustive com-
pilation of non-Alaskan gas supply projections are
summarized, compared and analyzed. For the purposes of
the analysis presented here it is not necessary to
document and justify particular supply assumptions in
detail. It is important that the supply projections
used include one that represents the highest range that
is plausible, one that represents the lowest plausible
range and an intermediate case. The fact that the analysis
discriminates among the effects of various quantities of
non-Alaskan supplies in the ranking of the transportation
systems suggests that a broader range of assumptions is
unnecessary. :

The following supply projections, the ones employed,

are the product of the study team's judgment applied to the
projections presented in the referenced volumes.

Non-Alaskan Gas Supply

Tcef/Year
1980 1985 1990 1995 2000 2005
High 21.2 23.9 25.9 26.9 27.9 28.9
Intermediate 16.7 17.0 17.6 18.1 18.6 18.6
Low 16.7 4.3 12.6 10.9 9.6 8.5

ii. Demand Analyses

The demand projections prepared by Sherman H. Clark
Associates were also adopted (references 10 and 11).
Naturally, any forecasts of gas demand over a period of
25 to 30 years may deviate considerably from the consumption _
that actually eventuates. For the following reasons, however,
the adopted projections seem quite approprlate for net
national benefit comparisons. The projections were
developed in two stages. First, total energy consumption
‘projections by end use were made. Then, for each of
several oil prices, a careful analysis of the fuel
substitution possibilities in the various end uses resulted
in the share of gas in total energy consumption over a wide
range of prlces for gas. As a result, the gas demand forecasts
at various oil and gas prices, given total energy consumption,
are more reliable than the total energy consumption projections.
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It can be expected, therefore, that the difference in the
net national benefits, for given total energy consumption
projections; are more reliable than the values of the net
national benefits. Thus, the comparison of transportation
systems is not affected by the principal source of
unreliability in the demand forecasts. That source of
unreliability may affect, however, the estimates

of whether systems are feasible; i.e., whether the net

national benefits are positive.

Tables I-V, I-Wand I-X contain the demand schedules for
all United States gas that were employed.
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Table I-V

CITY GATE PRICE/DEMAND SCHEDULE FOR GAS-$12/Barrel 0il
(Billions of Cubic Feet at 1,000 Btu per Cubic Foot)

1980-2000
Price
(cents per thousand , ,

' cubic feet) 1980 1985 19930 1995 2000

New England
320¢ 221 229 252 282 338
300 221 241 269 292 351
280 252 290 336 391 hus
260 360 529 653 757 851
240 hyy 691 853 987 1,122
220 485 785 949 1,103 1,275
200 511 831 1,003 1,219 1,383
180 530 891 -~ 1,073 1,303 1,488
160 546 928 - 1,131 1,385 1,601
140 569 968 1,192 1,472 1,710
120 . 585 1,010 1,268 1,566 1,832

Middle Atlantic
320¢ - 996 990 1,111 1,223 1,330
300 1,132 998 1,128 1,246 1,357
280 1,385 1,223 1,145 1,271 1,390
260 1,752 2,008 2,598 2,168 2,271
240 2,700 3,452 3,854 4y, ui2 4,721
220 2,798 3,833 4,410 4948 5,470
200 2,919 4,016 4,632 5,220 5,800
180 2,979 4,080 4,711 5,3u8 5,958
160 3,025 b1yl 4,805 5,461 6,072
1u0 3,051 4,191 4,879 5,564 6,193

East North Central ‘

320¢ 2,478 2,601 2,718 2,913 3,107
300 2,510 2,635 2,750 2,955 3,173
280 2,873 3,018 3,221 3,461 3,730
260 3,003 3,322 3,681 4,220 4,652
240 3,430 4,149 4,738 5,255 6,517
220 3,528 4,293 5,257 6,386 8,052
200 3,552 b gn7 6,207 7,661 8,765
180 3,645 5,422 6,682 7,868 8,958
160 3,975 5,596 6,862 7,979 9,092
140 4,058 5,675 6,934 8,073 9,200
120 4,103 5,731 6,999 8,151 9,301

I-C36b



Price
(cents per thousand
cubic feet)

West North Central
320¢
300
280
260
240
220
200
180
160
140
120

South Atlantic
320¢
300
280
260
240
220
200
180
160
140
120

last South Central
320¢ '
300
280
260
240
220
200
180
160
140
120

Table I-V (continued)

1980

978

1,081

1,201
1,455
1,457
1,520
1,560
1,634
1,669
1,689
1,70u

612
661
768
983

1,119

1,448

1,705

1,761

1,804

1,837

1,859

485
566
707
791
823
852
922
930
955
995

1,029

890
1,120
1,300
1,533
1,759
1,885

- 2,111
2,223
2,330
2,373
2,470

677

748

861
1,148
1,466
2,192
2,605
2,759
2,819
2,862
2,898

57y

633

825

981
1,03n
1,186
1,282
1,307
1,477
1,518
1,538

I-C36¢c

13880

982
1,126
1,405
1,807
2,110
2,335
2,685
2,769
2,836
2,956
3,009

752

gu7

935
1,330
1,724
2,799
3,382
3,546
3,613
3,669
3,715

661
718
943

1,088

1,260

1,605

1,633

1,863

1,915

1,936

1,955

1995

893
1,107
1,441
1,998
2,399
2,935
3,216
3,324
3,471
3,541
3,862

833

915
1,073
1,551
2,251
3,440
4,116
4,313
4,398
4,465
4,526

719

762
1,159
1,448
1,770

1,982

2,233
2,314
2,349
2.367

2,392

912
1,032
1,225
1,970
2,624
3,935
4,815
5,002
5,170
5,254
5,327

838

858
1,336
1,682
2,326
2,553
2,680
2,739
2,771
2,800
2,825



Price
(cents per thousand
cubic feet)

West South Central
320¢
300
280
260
240
220
200
180
160
140
120

Mountain
320¢
300
280
260
240
220
200
180
160
1u0
120

Pacific
320¢
300
280
260
210
220
200
180
160
140
120

Table I-V (continued)

1980

974
1,002
2,605
3,785
4,299
6,109
6,560

6,763

6,953
7,011
7,072

568
643
681
760
880
953
959
1,042
1,151
1,185
1,191

1,209
1,057
1,107
1,328
1,775
2,065
2,979
3,023
3,052
3,079
3,103

1985

1,045
1,089
2,284
4,178
4,879
7,646
7,748
8,186
8,274
8,325

8,375

610
675
758
859

1,036

1,139

1,152

1,299

1,456

1,u84

1,491

1,123
1,155
1,199
1,442
1,748
2,706
3,926
3,976
it ,016
i ,0u49
4,075
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1990

1,118
1,183
2,015
y,u62
5,559
8,299
8,402
8,961
9,023
9,079
9,132

679
737
837
954
1,220
1,317
1,405
1,680
1,758
1,776
1,789

1,203
1,251
1,310
1,576
2,000
3,234
4,499
4,562
4,613
4,653
n,691

1,222
1,287
1,880
It 656
6,256
9,164
9,821
9,938
10,011
10,084
10,143

761
795
923

1,054
1,416
1,570
1,750
2,013
2,039
2,066
2,123

1,193
1,303
1,383
1,659
2,286
3,766
5,053
5,143
5,209
5,263
5,30L

1,297
1,399
1,520
4,972
7,199
10,322
10,818
10,924
11,013
11,093
11,162

8L5

871
1,020
1,190
1,529
1,860
2,136
2,292
2,331
2,412
2,132

1,013
1,240
1,390
1,855
2,535
4,256
5,593
5,708
5,791
5,858
5,911



Table I-W

CITY GATE PRICE/DEMAND SCHEDULE FOR GAS-$15/Barrel 0il
(Billions of Cubic Feet at 1,000 Btu per Cubic Foot)

1980-2000
Price
(cents per thousand
cubic feet) 13980 1985 1990 1995 2000
New England
240¢ 221 238 265 265 348
220 24y 278 319 319 422
200 258 319 564 564 750
180 423 651 803 803 1,054
160 475 762 925 925 1,214
140 505 820 990 930 1,356
120 525 876 1,056 1,056 1,462
100 _ 542 919 1,117 1,117 1,573
80 . 563 958 1,177 1,177 1,683
60 » 581 1,000 1,2u9 1,249 1,802
Middle Atlantic
240¢ 1,098 3996 1,124 1,240 1,350
220 1,322 1,167 1,1u1 1,265 1,382
200 1,660 1,812 2,235 1,944 2,051
180 2,463 3,091 3,540 3,851 4,109
160 : 2,774 3,738 4,271 4,841 5,283
140 2,889 3,970 u,577 " 5,161 5,718
120 2,96u 4,064 4,691 5,316 5,919
100 ‘ 3,014 4,126 4y, 782 5,433 6,044
© 80 3,0u5 4,179 L,861 5,538 6,163
60 3,068 4,222 4,929 5,629 6,279
East North Centra
240¢ : 2,502 2,627 2,742 2,945 3,157
220 2,782 2,922 3,103 3,335 3,591
200 2,971 3,2u6 3,566 4,030 y,u22
180 3,323 3,942 b, 47y 4,996 6,051
160 3,504 b,257 5,127 6,103 7,668
140 3,546 4,409 5,970 7,342 8,587
120 3,622 5,178 6,563 7,816 - 8,810
100 3,893 5,553 6,817 7,951 9,059
80 4,037 5,655 6,916 8,050 9,173
60 4,092 5,717 6,983 8,132 9,276
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Table I-W(continued)

Price
(cents per thousand _
cubic feet) 1980 1985 1990 19385 2000

West North Central

240¢ 1,055 1,063 1,090 1,054 1,065
220 1,171 1,255 1,335 1,358 1,404
200 , 1,392 1,474 1,706 1,859 2,087
180 1,457 1,703 2,034 2,299 2,715
160 1,504 1,854 2,297 2,801 3,430
140 1,550 2,055 2,598 3,146 3,713
120 1,616 2,195 2,748 3,297 3,905
100 1,660 2,303 2,819 3,434 4,023

80 1,684 2,362 2,926 3,524 4,303

60 1,700 2,445 2,996 3,782 4,455

South Atlantic

240¢ 649 730 823 895 1,002
220 741 833 913 1,034 1,177
200 929 1,076 1,231 1,432 1,784
180 1,085 1,387 1,626 2,076 2,461
160 1,366 2,011 2,530 3,143 3,607
140 1,641 2,502 3,236 3,947 4,595
120 1,747 2,721 3,505 4,264 4,955
100 1,793 2,804 3,596 4,377 5,128

80 1,829 2,851 3,655 4,un8 5,233
60 1,854 2,889 3,704 4,511 5,309

East South Central

240¢ 546 618 704 759 853
220 672 777 887 1,060 1,217
200 772 QL2 1,052 1,376 1,596
180 816 1,021 1,217 1,690 2,165
160 8ub 1,148 1,519 1,929 2,496
140 905 1,258 1,626 2,170 2,648
120 928 1,301 1,806 . 2,294 2,724
100 949 1,435 1,902 2,340 2,763

80 985 1,508 1,931 2,363 2,793

60 1,021 1,533 1,950 2,386 2,820
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Price
(cents per thousand
cubic feet)

West South Central
240¢
220
200
180
160
140
120
100

80
60

Mountain
240¢
220
200
180
160
140
120
100

80
60

Pacific
240¢
220
200
180
160
140
120
100

80
60

Table T- (continued)

1980

995
2,204

3,490

y,171
5,657
6,451
6,713
6,906
6,997
7,057

624
672
740
850
935
958

1,021

1,124
1,177
1,190

1,051
1,095
1,272
1,663
1,993
2,751
3,012
3,045
3,072
3,097

13885

1,078
1,985
3,705
y,70u
6,954
7,723
8,077
8,252
8,312
8,363

659
737
83y
992

1,113

1,149

1,262

1,417

1,477

1,489

1,147
1,188
1,381
1,672
2,167
3,621
3,96
4,006
y,0ul
4,069
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1990

1,167
1,807
3,850
5,285
7,61k
8,376
8,821
9,008
9,065
9,119

723
812
925

1,154

1,315

1,391

1,611

1,739

1,772

1,786

1,239
1,295
1,510
1,894
2,926
4,183
4,546
4,600
4,6u3
4,682

1985

1,271
1,732
3,962
5,856
8,437
9,659
9,910
9,993

10,066

10,128

787

891
1,021
1,326
1,532
1,705
1,947
2,033
2,059
2,109

1,276
1,363
1,590
2,129
3,396
4,731
5,121
5,193
5,250
5,294

1,374
1,490
4,109
6,642
9,541
10,694
10,898
10,991
11,073
11,145

865

983
1,148
1,4y
1,777
2,067
2,253
2,321
2,329
2,427

1,183
1,353
1,739
2,365
3,826
5,259
5,679
5,770
5,841
5,898



Table I-X

CITY GATE PRICE/DEMAND SCHEDULE FOR GAS-$8/Barrel 0il
(Billions of Cubic Feet at 1,000 Btu per Cubic Foot)

1980-2000
Price
(cents per thousand _ : :
cubic feet) 1980 198 1990 1995 2000
New England
360¢ 221 235 261 287 345
340 237 266 303 342 398
320 306 u10 Lgh 574 648
300 Lo2 610 753 872 987
280 465 738 901 1,045 1,199
260 498 - 808 976 1,161 1,329
240 521 861 1,038 1,261 1,436
220 538 910 1,102 1,344 1,545
200 558 gug 1,162 1,429 1,656
180 577 989 1,230 1,519 1,771
Middle Atlantic
360¢ , 1,064 9oy 1,120 1,235 1,34y
3u0 1,259 1,111 1,137 1,259 1,374 .
320 1,569 1,616 1,872 1,720 1,831
300 2,226 2,730 3,226 3,290 3,496
280 2,749 3,643 4,132 4,698 5,096
260 2,859 3,925 4,521 5,102 5,635
210 2,949 y,0ous 4,672 5,284 5,879
220 3,003 4,111 4,758 5,405 6,015
200 3,038 4,166 iy, 8142 5,513 6,133
180 3,063 4,212 4,913 5,607 6,250
East North Central
360¢ 2,494 2,618 2,734 2,934 3,140
340 2,692 2,827 2,986 3,208 3,452
320 2,938 2,979 3,451 3,841 4,191
300 3,217 3,736 4,210 4,738 5,585
280 3,479 4,221 4,998 5,821 7,285
260 3,540 4,370 5,732 7,024 8,409
240 3,599 4,935 6,445 7,765 8,812
220 3,810 5,509 6,772 7,924 9,125
200 L,017 5,636 6,898 8,026 9,146
180 4,081 5,703 6,967 8,112 9,251
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Price
(cents per thousand
cubic feet)

West North Central
360¢
340
320
300
280
260
2u0
220
200
180

South Atlantic
360¢
340
320
300
280
260
240
220
200
180

East South Central
360¢
3u0
320
300
280
260
240
220
200
180

Table I-X(continued)

1980

1,030
1,041
1,328
1,456
1,489
1,540
1,597
1,652
1,679
1,697

637
715
876

1,051

1,284

1,577

1,733

1,783

1,821

1,848

526
637
751
809
838
887
926
9y 3
975
1,012

1985

1,005
1,210
1,417
1,646
1,822
1,998
2,167
2,277
2,352
2,421

713

805
1,005
1,307
1,829
2,399
2,682
2,789
2,841
2,880

60U

729

903
1,008
1,110
1,230
1,296
1,392
1,498
1,528
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1990

1,054
1,266

1,606

1,959
2,223
2,510
2,727
2,803
2,896

2,983

800
891

1,133

1,527
2,262
3,091
3,464
3,580
3,641
3,692

690

831
1,016
1,174
1,433
1,619
1,748
1,889
1,926
1,946

1985

1,000
1,274
1,720
2,199
2,667
3,076
3,270
3,398
3,506
3,702

874

9gy
1,312
1,901
2,8U6
3,778
4,215
4,356
,u32
4,496

756

961
1,300
1,609
1,876
2,108
2,274
2,332
2,358
2,380

1,003
1,311
1,890
2,571
3,239
3,682
3,851
4,002
4,217
4,433

972
1,129
1,598
2,297
3,280
4,375
4,909
5,086
5,212
5,291

848
1,097
1,509
2,004
2,440
2,617
2,710
2,755

2,786

2,813



Price
(cents per thousand
cubic feet)

.West South Central
: 360¢
340
320
300
280
260
240
220
200
180

Mountain
360¢
340
320

300
280
260
240
220
200
180

Pacific
360¢
340
320
300
280
260
240
220
200
180

 Tab1e I-X (continued)

1980

98y
1,804
3,195
Iy, 0u2
5,20U
6,337
6,66L
6,858
6,982
7,042

606
662
721
820
917
956
1,001
1,047
1,168
1,188

1,043
1,082
1,218
1,552
1,920
2,522
3,001
3,038
3,066
3,091

1,067
1,687
3,231
I ,529
6,263
7,697
7,967
8,230
8,300
8,350

643
717
809
gusg

1,088

1,146

1,226

1,378

1,470

1,488

1,139
1,177
1,321
1,595
2,227
3,316
3,951
3,996
It ,033
4,062
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1990

1,151
1,599
3,239
5,011
6,929
8,351
8,682
8,992
9,051
9,106

708
787
896

1,087

1,284

1,376

1,543

1,719

1,767

1,783

1,227
1,281
1,843

1,788"

2,617
3,867
4,531
4,588
4,633
4,672

1995

1,255
1,584
3,268
5,456
7,710
9,494
9,881
9,975
10,048
10,114

778
859
989

1,235

1,493

1,660

1,882

2,026

2,053

2,095

1,248
1,343
1,521
1,973
3,026
4,410
5,098
5,176
5,236
5,284

1,348
1,460
3,246
6,086
8,761
10,570
10,871
10,969
11,053
11,128

858

9u6
1,105
1,360
1,695
1,998
2,214
2,312
2,372
2,422

1,127
1,315
1,623
2,195
3,396
4,925
5,651
5,750
5,825
5,885



g.) Appendix - System Descriptions and Costs

Alaska~-Canada

This system essentially follows Alaskan Arctic's route
except that the leg into California is eliminated. The
pipeline from Prudhoe Bay to Travaillant Lake has been
changed from the applicant's 48 inch to 42 inches, with a
decrease in capital costs and an inerease in operating
costs and transmission losses, and the pipeline from the
Mackenzie Delta to Travaillant Lake has been changed from
48 inches to 30 inches to accommodate the assumed Mackenzie
Delta flow. The Prudhoe Bay (and Mackenzie Delta) flow is
assumed to be 2.5 BCFD (5.BCFD) for the first 3% years
and 3.5 BCFD (.9 BCFD) for 16 years thereafter. A variant
provides for flows of 2.5 BCFD and 1 BCFD from Prudhoe
Bay and the Mackenzie Delta respectively. Further description
can be found in references 13, 14 and 15. It is assumed
that approval is given on Jan. 1, 1977 and first flow is
mid 1982.

The costs for the two flows are given in Tables I-Y

and I-Z-
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Table I-Y

Alaska-Canada Costs
2.5 to 3.5 BCFD Prudhoe Bay Flow
0.5to .9 BCFD Mackenzie Delta
(Billions of Dollars)

U.S. Share of Canadian Costs .82

United
Operating and Canadian States
Capital Maintenance Taxes Share
1977 .134h - .115
1978 .372 - .319
1979 1.291 - 1.106
1980 1.907 : - 1.634
1981 2.056 - -.008 1.762
1982 . 732 .019 -.021 .64k
1983 0 .038 -.028 .033
1984 0 :038 -.029 .033
1385 .625 .038 .026. .658
1986 0 - .077 194 .067
1987 077 .187 .067
1988 : .077 .179 .067
1989 .077 .169 .067
1990 .077 .157 .067
1991 .077 146 .067
1992 .077 .136 .067
1993 .077 .125 .067
1994 .077 .115 .067
1995 .077 .106 .067
1996 .077 .099 .067
1997 L0717 .091 .067
1998 077 .084 .067
1999 077 .077 .067
2000 077 .070 .067
2001 0 .077 .06u4 .067
Transmission losses to Chicago in % Btu: 6.4% for 2.5 BCFD

10.4% for 3.5 BCFD
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Table 1-%

Alaska-~Canada Costs
2.5 BDFD Prudhoe Bay Flow
1.0 Mackenzie Delta Flow

(Billions of Dollars)

U.S. Share of Canadian Costs .75

Operating and Canadian

Capital Maintenance Taxes
1977 . 134 0
1978 .375 0
1979 1.308 0
1980 1.838 0
1981 '1.872 -.007
1982 .662 .028 -.017
1983 0 .057 -.023
1984 -.024
1985 .022
1986 .161
1987 .155
1988 .1u48
1989 . 140
1990 .130
1991 121
1992 113
1993 .103
1994 .085
1995 .088
1996 .082
1997 .075
1998 .070
1999 .064
2000 .058
2001 0 .057 ’ .053
Transmission losses to Chicago in % Btu: 6.4%

I-C36m

United
States
Share

.103
.291
1.013
1.471
1.572
.571
.030
.029
.063
.167
.163
.158
.152
<1hh
.138
.131
.125
.118
.113
.108
.103
.099
.085
.0390
.088



Alaskan - LNG

The Alaskan-LNG system is generally similar to that
proposed by E1l Paso but differs in various respects
relating to the assumed flows and the use of the Alyeska
right-of-way. The two flow assumptions for Prudhoe Bay
are identical with those used for Alaska-Canada, TFurther
description can be found in references 13, 14 and 15.

The costs are given in Tables I-AA and I-BB.
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Table I-AA

Alaskan LNG
2.5 to 3.5 BCFD Prudhoe Bay Flow
Billions of Dollars

Operating and Displacement

Capital Costs Maintenance Capital Costs
1977 .089
1978 LU1h
1979 1.176
1980 1.709
1981 . 1.553 } .290
1982 .592 .070 .023
1983 : .298 .109
1984 .291 .109
1985 . 308 .109 .279
1986 thru

2001 0 <149

Table I-BB
Alaskan LNG
2.5 BCFD Prudhoe Bay Flow
Billions of Dollars

Operating and

Capital Costs Maintenance

1977 .089
1978 Lu42y
1979 1.211
1980 ' 1.757
1981 1.570
1982 .551 .070
1983 thru

2001 .109

Q

Transmission losses to Arvin 1in % Btu:

2.5 BCFD 3.5 BCFD
Initial Proposal 11% 12.4%
Improved Proposal 8.5% 9.9%
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Fairbanks-Alcan

This system transports only Prudhoe Bay gas. It
follows the Alyeska right-of-way to Fairbanks and then
runs parallel to the Alcan Highway until it reaches the
Alaska-Canada route near Edmonton. From that point it
follows the Alaska-Canada route to the United States border.
This routing differs from the FPC Staff alternative which
moves to the Trans-Canada right-of-way at its intersection
with the Alaska-Canada route and enters the Unites States
at Emerson. For the purposes of the analysis in this
section the only relevant difference between Fairbanks-
Alcan and the Staff alternative are their costs and
transmission losses. The Staff alternative has not been
separately costed south of Edmonton, but its cost should
be substantially the same as that for the Alaska-Canada
route below Edmonton., Further description can be found in
references 13, 14 and 15.

The costs are given in Table I-CC.

lable L~CC

Fairbanks-Alcan Costs
"Billions of Dollars

2.5 BCFD Increment
Operating for Canadian
Capital and Maintenance 3.5 BCFD Taxes
1977 .322 0 0
1978 .32y 0
1879 1.191 0
1980 1.796 0
1981 1.957 1] 0
1982 .634 . 015 -.006
1983 0 .028 ~.016
1984 -.022
1985 ’ .573 -.020
1986 .022 .148
1987 143
1988 .137
1989 .129
19890 . .120
1991 .112

1992
1993 T0%e
199y .088
1995 .081
1996 .076
1997 -070
1998 . .o6h
1999 -05u
2000 .05y
2001 0 .028 .022 .048

Transmission losses to Chicago in % Btu ~- 5.4% for 2.5 BCFD,
9.5% for 3.5 BDFD
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2. Projected Socio-Economic Impacts of End-Use in Lower 48 States

The socio-economic impacts of Alaskan Gas delivery to the
contiguous states will clearly be marginal. The volume of gas,
roughly 2.5 BCFD (Billion Cubic Feet per Day) will constitute
from 4% to 7% of U. S. consumption of natural gas in the
1980-1990 time frame, and less than 17 of total fuel consumption.

In the case of such long-run variations, always assuming
reasonable planning horizons, a difference of 17 in total fuel
or 5% in gas availability does not have a qualitatively dif-

- ferent effect on economic aggregates than a change of 17 or 5%
in the production of such other '"necessities' as wheat or auto-
mobiles. Money is not transferred from consumers to gas pro-
ducers and is not spent by the producers, but instead goes from
consumers to the providers of alternative goods and services,

who will generally tend to employ from the same labor force and
purchase from the same gross product as the gas producers would
have. The major difference, in this regard, lies in the specific
Alaskan regions where the gas-producer activities would take
place.

On the consumption side, the absence of this gas would
cause similar, but much smaller, effects on the location of
producing industries which would use the gas if it is available.
The effect is smaller for two reasons. First, the percentage
impact is small because the base in the lower 48 is so much
larger than for Alaska alone. Secondly, there are so many even
if the only alternative to Alaska Gas were Mid-East LNG imports,
some of these imports could be brought to the West Coast more
economically than for the affected industries to relocate to
the East Coast. However, alternatives such as the use of coal
or electricity are viable, at moderately higher price, for many
of the consumers in question. More important, at the higher
prices, various non-fuel alternatives also become viable.

Staff believes that the long-run impacts of the transporta-
tion alternatives on the end users of gas in the contiguous
states can adequately be modelled within a very closely defined
framework. This framework consists solely of the industrial
users of natural gas, their levels of expenditure for direct,
or first-round, purchases of gas, their long-run price elasti-
cities, and the differences in gas price which will probably
arise under the alternatives being considered.

1-c37



Unfortunately, it has not been possible to model even this
much of the impact adequately, because full analysis of the
substitutions between fuels has not yet been performed. However,
the relative impact of gas prices on total fuel costs can be
estimated, and seems to provide a reasonable estimation of the
impacts in question.

a) Socio-Economic Description

The starting point for the analysis must be the level of
economic activity and energy requirements which follow from that
level. It is not possible to enter a major discussion of the
costs and benefits of economic growth versus, for example, a
"zero-growth'" scenario. It is possible, however, to perform a
careful differential analysis of small perturbations to the
economy. This is the procedure which will be followed.

I. National Energy Availability

It is assumed throughout this analysis that the issue of
energy availability is one of price, rather than of quantity.
That is, the existence of OPEC pricing is accepted, but a
physical embargo on imports is not included. TIf the OPEC
cartel can function as a perfect monopoly, the profit-maxi-
mizing strategy might, as a first approximation, lead to a
price which cuts their total export volume in half. Tt is dif-
ficult to estimate this price, since it clearly depends on the
production possibilities and the demand patterns of all the
rest of the world, but it is probable that current OPEC prices
are very close to such a level. It is also difficult to esti-
mate the reduction in U. S. imports which follows from such a
price, but it has been estimated 1/ that OPEC prices justify
U. S. self-sufficiency between 1982 and 1987. To the extent
that this is true, our model is realistic in assuming that
energy availability is an economic, rather than a physical,
issue.

In short, the question revolves around the price at which
domestic energy supply will equilibrate with demand. To address
this question, it is reasonable to start with the established

1/ Seidel, M. R., Demand Curtailment and Conservation Scenarios,
FEO, January 7, 1974.
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patterns of supply, demand, and price. These patterns can then
be modified to reflect major changes in the historic trends.

IT. National Energy Use Patterns

A broad consensus of energy projections prior to the embargo
envisioned a growth of energy consumption from the 70 Quads
(Quadrillion British Thermal Units) of 1970 to roughly 140 Quads
in 1990 and 190-200 Quads by 2000, with an annual growth rate
of roughly 4%. This pattern envisioned a steady 257 share of
energy going to transportation, while industry's share rose
from 427 to between 457 and 557 by 2000 when utility consumption
is fully allocated to end uses. (Electric output was generally
expected to grow at an annual rate of 7%.)

Since the 1973 embargo and the OPEC price increases, it has
been widely agreed that fuel consumption is price elastic, but
there is little agreement on the most accurate set of premises
on which to base a model of responses. Thus, there are many
views on the way the economy will ultimately respond to decreased
fuel consumption, or the patterns of fuel use which will ulti-
mately emerge.

The construct which is generally followed here is the
following: (1) the pattern of increasing reliance on oil imports
during 1970-1973 rose from the simultaneous imposition of en-
vironmental costs and price controls in 1970-1971; (2) the
national choices expressed in our environmental legislation lead
to a set of fuel prices some 30% higher, compared to all other
goods and services, than in the 1960's; (3) such fuel prices
induce, over a moderate period of time, significant shifts in
the fuel-intensity of processes and goods in the economy, but
should not subtract from the economy by any more than the total
cost of environmmental protection itself, which has been esti-
mated to lie in the range of 2% to 47 of GNP; (4) the impact on
the energy sectors of the economy is such that total energy use
will decline by 257 to 35% from the levels projected prior to
1973. '
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IIT. National Economic Growth

A one-time decision to internalize environmental costs 2/
of about 3% of GNP will necessarily lead, over some period of
time, to the following effects on the economy: (1) a once-for-
all decrease of some 3% (or one year's growth, effectively) of
real GNP as currently defined; (2) no change in dollar GNP,
since goods and services are simply diverted from purchases
which go into the consumer's market bundle, to purchase envi-
ronment quality which has been ratified by political processes
but is not included in our measures of national product; (3)
since dollar GNP stays the same while real GNP (as defined,
excluding the worth of environmental quality) declines, infla-
tion as measured by the GNP deflator rises 37 and (4) if an
appropriate degree of environmental control has been chosen,
the worth of an improved environment is up by more than real
GNP is down, so that the Nation shows a net gain.

In the process, pollution-producing activities become
relatively more expensive, so that (1) pollution-producing
firms shift to cleaner processes; (2) firms which have cleaner
processes gain an economic advantage; and (3) products which
produce pollution that is hard to eliminate face the market
test of whether consumers wish to buy those products at higher
prices. The shifts between industries can be much more severe
than the broad economic picture.

IV. Regional Economic Growth

For the same reason, the shifts among regions can be more
severe than the national economic impact. Most of the analysis
conducted on this subject seems to indicate, however, that
neither the impacts on particular industries or the impact on
particular regions will be unduly harsh. 1In many cases, the
impact is simply a matter of altering the growth rate expected
by an industry or region. It appears that some of the most
rapid kinds of anticipated growth would have been at the expense
of the environment, and the new trends simply mean that growth
in these specific sectors will be much more modest. This change
in expectations is a hardship for those who have anticipated and
discounted the higher growth, but the hardship is not to be

2/ Environmental Quality - 1972, CEQ, August, 1972.
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compared to actually driving industries out of business, or
turning regions into poverty pockets. As a general rule, the
regions whose economies will be most impacted are the regions
which otherwise would have had very high growth rates and
significant environmental degradation as a result.

V. Regional Impacts of Energy Availability

To the extent that most environmental degradation (perhaps
807 or more) is directly or indirectly associated with the uses
of fuels, most of the costs of environmental protection will
have to show up in relatively higher fuel bills, either as
higher prices for burning clean fuels or as higher costs for
the cleanup of processes which use dirtier fuels. This effect
will have differential impacts on various industries that have
varying needs for particular fuels. But since fuel costs and
availabilities vary greater from region to region, and since the
most fuel-intensive industries tend to locate near the cheapest
sources of their fuel, regions will feel much of the industry-
specific variations as well as their own region-specific
variations.

It is necessary to look at the degree to which higher fuel
costs will impact different regions. It is not intuitively
obvious, for example, whether a higher fuel price will have tbe
harshest effects on regions which ''depend on cheap fuels to
attract industries" or on regions where fuel is so expensive
that "if fuel costs rise any more all the industry will leave."
Both arguments can be heard, coming from the affected local
protagonists. It may be very difficult to resolve such issues.

b) Socio-Economic Model

To answer these regional impact questions, the FPC Office
of Energy Systems prepared an analysis (''Regional Impacts of
Industrial Fuel Use,'" September 1975) which addressed this
topic. The analysis dealt with the extent to which higher fuel
prices and conservation might cause changes in the patterns of
fuel use and economic growth, at the levels of the Nation,
region and state. The analysis of extrapolations to 1990 led.
to the inferences that (1) growth of energy demand may have been
overestimated, (2) significant price-induced conservation is
likely, (3) conservation will not be disastrous to any industry,

1-C4l



(4) prices will indeed target the fuel-wasters accurately, (5)
no state or region will be impacted very seriously, and (6)
state and regional differences will not be very large.

I. Regional Impacts of Industrial Fuel Use

This same "Regional Impacts'' model has been applied to the
question of the economic impact of transportation alternatives
for Alaskan natural gas. The mocel begins with BEA (Bureau of
Economic Analysis of the U. S., Department of Commerce) regional
estimates of future activity in the manufacturing sectors of the
economy, combined with industrial fuel requirements as they have
been observed to vary across states.

Fuel price alone explains about 507 of the observed varia-
tion in fuel efficiency (in terms of earnings per unit of fuel
used) in the most fuel-intensive industries, and price plus
the scale of the industry in a state explains over 807 of the
variation (over 907 in 8 of the 11 most fuel-intensive industry
groups). We can with some confidence estimate the increase in
fuel costs which will balance a future change in fuel availabi-
ligy, and the increase in product costs (and loss of product
sales) as a result of these fuel costs.

The basic question, of course, is whether such a model can
indeed encompass very much of the total impact of changes in
fuel availability. Staff believes that it can, and does. We
will specifically consider the errors introduced by looking only
at industry (ignoring residential and utility fuels), and by
looking only at first-round or direct uses of fuel.

The analysis has the industrial sector absorbing the fuel-
cost impacts. For the relatively small amount of gas under
consideration, we believe that responses by the residential and
utility sectors will not be significantly impacted, since the
former will probably have priority for gas in any event, and the
latter will probably not be using gas in either event. While
there is a slight distortion in assuming that the entire impact
is borne by the industrial sector, this distortion is only a
second-order discrepancy.
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Industries purchase fuel directly, and also purchase goods
and services which embody indirect energy use. Such fuel is
already counted in the consumption by the selling industry. It
seems safe to ignore indirect consumption, for the differences
between industries in their respective purchases or indirect or
embodied fuel are relatively small. Even more important, this
can only be analyzed by input-output methods, and inter-regional
input-output tables are not available for this purpose. By the
same token, the indirect fuel purchases are likely to be less
regionalized than the direct purchases, so they can be omitted.

" II. Baseline Projections of Historic Trends

Among the fundamental projections of future energy demand,
two of the most widely accepted are the Reference Energy System
of Brookhaven National Laboratory, 3/ and the West-Dupree "United
States Energy Through the Year 2000." 4/ Unfortunately, neither
these nor any other set of projections seems to have been
thoroughly and consistently regionalized.

The FPC ''Regional Impacts' model starts with Census of
Manufactures data by industry group within state, adds the con-
sumption of captive and feedstock fuels not included by Census,
and correlates this fuel use with industry earnings and fuel
prices. When the resulting correlation is extrapolated to the
BEA Economic Projections to 1990, a continuing decline of real
fuel prices by some $.07/MBtu (Million British Thermal Units)
from 1971 levels (as projected before 1973) produces a match,
within one percent, to the fuel use projected by West-Dupree and
the Reference Energy System. More important, this projection
has energy demand detailed by industry and by state.

3/ Associated Universities, Inc., Reference Energy Systems and
Resource Data, AET-~8, National Science Foundation, April, 1972.

4/ Dupree, W. G., and J. A. West, United States Energy Through
the Year 2000, U. S. Department of Interior, December, 1972.
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However, the decreasing-fuel-cost assumption is no longer
suitable as a baseline. 1Instead, we have used a fuel price
which is $.08/MBtu higher than 1971 prices in constant-dollar
terms; this leads to a 1990 level of fuel use some 357 lower
than the West-Dupree projections. These projects, applied to
1980 and 1990 compared with 1971 levels, are shown in Table 2,

IITI. Trends Modified by Energy Prices

The amount of gas to be delivered to the contiguous U. S.
is estimated at about 2.25 BCFD, or about 850 TBtu per year.
In Table 3, = we show that an average fuel price about
$.011/MCF lower will increase demand for total fuel and de-
crease product costs by enough to account for this amount of
extra fuel. 1990 earnings in manufacture would increase
(compared to the Baseline) by $250 million, which is about $.30
of extra earnings for each MCF of incremental gas.

This representation implies that the industrial demand for
gas will exist if the incremental gas lowers the average price
of all industrial fuel by $.011/MBtu, which will happen if the
gas can be delivered at a price about $.30/MBtu lower than the
price of the average Btu. This is not feasible, since the
average price being modelled in the Baseline Case is only
$.52/MBtu. (This is in 1971 dollars, but so is the $.30/MBtu
mentioned above.)

This inconsistency is a function of the kinds of pricing
policy which are in effect. We will deal with this subject at
greater length below, in the discussion of regional effects.

IV. Model of Affected Regions Without Alaska Gas

If the increment of Alaskan gas is added to only a specific
region of the country, the first-order effect of that gas will
clearly be to make all fuel prices somewhat lower than they
would otherwise have been, while leaving prices in other parts
of the country unchanged. TIf the price difference is large
compared to transportation costs, the differential will not
remain localized; but if-the price effect is moderate, such a
regional analysis is adequate. There have always been regional
variations in fuel costs and availability. As it develops, the
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demand side of the market will absorb the added gas without a
large change in price, so it seems safe to confine the analysis
to the affected states. The price levels observed in each
State in the 1971 Census of Manufactures are taken to be as
close an approximation to equilibrium as will be available, so
these state-by-state prices have been modified by the necessary
constant amount to accommodate demand for the added gas.

At the lower fuel prices, product costs are lower than
they would otherwise have been. The model assumes that demand
for these products is unit-elastic, and that production is not
merely shifted from other states, but shows an absolute in-
crease while production stays the same in regions which have
no change in fuel availability.

c. Socio-Economic Impact of Alternative Availability

In Table 4 we show the Baseline activities in the
nine affected States: Kansas, Oklahoma, Texas, New Mexico,
Colorado, Utah, Arizona, Nevada, and California. . These
are the States which would seem directly affected by the
El Paso preliminary proposal to transport Alaskan gas
directly and by displacement eastward from the California-
Arizona border. The Table shows sets of values for 1971,
1980, and 1990. For 1971, the "Earnings'" from BEA's '""Economic
Projections to 1990" are given in 1971 dollars (these are
20.5% higher than the values, tabulated by BEA in terms of . .
1967 dollars). The 1971 "Fuel' estimates are given in TBTU's,
and come from the 1971 Census Report SR-6, with the addition
of estimates of consumption of captive and feedstock fuels

which are omitted from SR-6) as detailed in the FPC/OES
"Regional Impacts'" analysis.

For 1980 and 1990, estimates are made, in the same
units, using the econometric model and the assumption of
1971 constant-dollar state-by-state fuel prices modified by
the amounts shown as ''DP80" and '"DP90'. For the case with
DP90 = $.08/MBTU, these fuel prices translate (in terms of
1975 dollars) into fuel prices of $.74/MCF, $6.95/barrel,
$19.60/ton, and 16.3 mills/kwh for gas, oil, coal, and
electricity. This set of prices is somewhat above the
average price which is being paid for industrial consumption
at the present time, though they are below the spot prices
being paid at the margin. An equilibrium set of fuel prices
will probably have gas and oil somewhat above these levels,
with coal lower. (These "prices" represent the average of
all consumption by manufacturing industries, including their
captive consumption.)
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Finally, for 1980 and 1990 we show the percentage growth
from 1971 for Earnings and for Fuel consumption.

In Tables 9 through 11 we show a similar
set of Baseline details for the twenty states which will
receive significant shares of the gas under the Arctic Gas
proposal.

I. Regional Industry Growth Expectations

Table 4 shows the growth anticipated for each
industry affected by the El1 Paso.proposal, and also shows the
large disparities in the intensity of fuel use per dollar
of earnings. While the Baseline growth for the entire Nation
is 88% between 1971 and 1990 (from Table 2 ), Table

4 shows a growth of 1027 for this 9-state region even
without the Alaskan gas. Every state except Kansas would
already be growing faster than the national average. The
model also indicates that in the Baseline, the affected
region's fuel use would go up only 37% to accommodate this
1027 growth, while the Nation's fuel use would rise 437 to
accommodate only 887 growth, This hapgens because the Base=-
line's higher prices cut the Southwest's energy waste.

Table 9  shows a somewhat different Baseline
picture for the states affected by the Arctic Gas proposal.
The states have a rather slower rate of economic growth
(79% during 1971-1990) than the rest of the Nation (106%),
and their fuel demand grows 39%, slightly below the 45%
growth of the rest of the Nation.

II. Projections of Impact of E1 Paso Proposal

Table 5 shows the effect, on the 9-state El Paso
region, of a $.03/MBTU decrease in the average price of
industrial fuels used in the region. The effect is to increase
fuel consumption by 850 TBTU in 1980 and 1990, compared to
Baseline consumption. This is an increase of 15% in 1980's
fuel use, and 13% in 1990's fuel use.

The lower price means that the fuel used in the Baseline
case 56,738 TBTU in 1990) costs industry $202 million
($.03/MBTU * 6,738 TBTU) less than in the Baseline. But this
saving is only 3.5% of the industry Earnings of $57,648
billion in the Baseline, and less than 3% of the Gross Product
originating in the region. For this reason, Earnings are
estimated to increase to $57,792; and at the lower price, this
production uses a total of 7,581 TBTU.
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It is instructive to compare each of the industries shown

in Table 5 with the corresponding industry in Table

4, The general pattern which emerges is one of fuel-use
increases which are disproportionate to the increase in pro-
duction which is modelled. For the entire region, the effect
seems to be only about $.17 of extra earnings in 1990 ($.13
in 1980) for each MBTU of total fuel, or MCF of gas, which
is utilized. - .

The Baseline case for the rest of the Nation is shown in
Table 6 for comparison. The general pattern is one in
which the affected region has faster growth and higher fuel-
intensiveness than the rest of the Nation. 1In Table 7
we show the total National picture when the gas is provided
to the affected nine-state region. This bears comparison
with Table 2, showing the National Baseline, and Table

3 showing the case when the gas is evenly distributed
to the entire country.

III. Projections of Impact of Arctic Gas Proposal

Table 12 shows the effect of a $.027/MBTU decrease
in the average cost of fuel in the 20 states affected by the
Arctic Gas proposal. (As above, this value was chosen to
accommodate an additional 850 TBTU of demand.)

The rate of growth in earnings is essentially the same
as in the Baseline (79%), but fuel growth is up from 39%
to 46%. Earnings in 1990 are $220.5 billion while using
16.55 QBTU in the Baseline, while the lower price and extra
gas yeilds earnings of $220.8 billion while using 17.40 QBTU.
This means the productivity of fuel drops from $13.3/MBTU
to $12.7/MBTU, still much higher than the $9.3/MBTU of the
remaining states which already have more cheap fuel.

d. Summary of Prime and Alternative Route Impacts

Table 8 is an explicit comparison of the 9-state
effect with the Baseline case for each of the states, for the
affected region, and for the entire Nation. In general, the
region would be growing faster than the rest of the Nation
with or without the added gas, and the presence of the gas
does not change things very much.
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On this basis, the added gas will serve to maintain a
business~as-usual basis of rapid growth based on the presence
of cheap fuel. But since the Alaskan gas will be far from
cheap when it arrives, this model may not be realistic.

Table 14 is a similar comparison for the 20-state
region to be served by the Arctic Gas proposal. This region
would be growing slower than the rest of the Nation, with
or without the added gas, as again the added gas does not
have a very large effect on total Earnings. However, the
effect is about 2% times larger than for the El Paso route.
Each extra MBTU adds some $.39 to Earnings (compared to only
$.17 along El Paso).

The difference is mainly that the gas affects a region
of higher-priced fuel, where more energy-efficient processes
seem to prevail on average. The average Baseline price of
fuels in the E1 Paso region is about $.77/MBTU, but in the
Arctic Gas region it is about $1.12/MBTU. This automatically
means that the incremental fuel will have a higher marginal
product when it is introduced into the higher-cost region.
(This is an elementary principle of economics; the present
model is a complex quantification of this simple principle.)

Part of the reason why it contradicts the intuitive
perception of the benefits of added fuel is that it does not
try to take any account of industrial relocation. As stated
above, it is assumed that lower fuel prices permit lower
product costs and higher product sales, but not at the
expense of other regions. In fact, the lower prices would
also encourage some relocation of production, but any
regional gains of this type would also have to be considered
losses of production to the rest of the country, and would
generally be netted out of a general equilibrium model.

-,

In the economy at present, regulatory strategy permits
a great deal of discriminatory pricing. This means that
many industries have access to large amounts of cheap fuel,
while many other firms have to pay much larger prices in
order to obtain extra fuel for their needs. This means that
the gas, as delivered, might indeed be cheaper, at the margin,
than some of the alternative fuels or even the average of
all the fuels being used.

Finally, the way in which prices are rolled into the
average price will also have a major effect which we have
not tried to model here. The effect is to make prices a
little higher for a large number of established and relatively
inelastic users, while keeping the marginal cost of extra
fuel much lower for new users. When Alaskan gas is actually
introduced into lower-48 pipelines, it will make a great deal
of difference whether the higher-cost gas is paid for omnly

by users at the receiving end, or by users all along the system.
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Baseline Energy Demand for Entire Nation

BEA

493
450
592
495
431
410
480
420
471

494

Industry Group sIC

Priﬁéry Metals - 33
Chemicals & 2llied Prd. 28
Petroleum & Coal Prdcts 23
Other 21,39,31,32,38,39
Paper & Allied Products 26
Food & Kindred Products 2¢
Transportation Equip. 37

Textile Mill Products 22

m

Machinery, Non-Zlec. 3
Fabr,Metals & Ordn. 19,34
Blectrical Machinery 3%
Lumber & Furniture 24,25
Printing & Publishing 27
Appargl & Fabric Prods. 23

TOTAL MANUFACTURES

FPC/OES_STAGE_ONE _TEST RUN:

Captive,
Earnings in $M{(71)

1971 1971
Farnings Fuel
14309, 5797.6
12313, 4235.5

3269. 3201.1
22353, 2155.¢0
6827, 1566,2

159¢1., 1285.2

24122, 584.,2
6379, 540.5
20221. 525.9
15916. 496.3
17752, 441.3
8Co%4. 383.2
10563. 172.6
7732. 105.2

185738.21488.8

1280

1980

Farnings Fuel
Dp20=$0.050

16652,
18706,
3991.
33794,
10027,
19255,
32668,
8069.
29521,
>23u36.
30136,
10728.
15663,
1C506.

2634918,

feedstock & State elec.shares estimated by 0OES
from "Area Economic Projections 19an

Fuels in TRTU pased on 1972 Census of Manufactures SR-6

Data covers some ~5% of industrial fuels,

Data has tha following significant omissions:

(1) Tuels in Eesidential 5%

Table 2 - Baseline Energy Demand for Entire WNation

Transport Sectors;
(2) Effects of post-1671 prices and *echnology;
(3) Fuels usad by Non-Manufacture industries.

6359.5
4977.8
3162.6
2741.3
1996.5
1520.2
800.9
42,4
797.9
712.2
712.3
498.5
256.2
143.1

25420.3

2% of all fuel

Grwth

Erngs
18.
52.
22,
51,
47.
21,
35.

ug,
36.

42.

Pct.
Fuel

37.

52.

43,

199¢ 1990
Earnings Fuel

DP90=50.080
19237, 6942.5
26878, 6228,2
U875, 3477.5
47031, 3405.2
13495, 2435.0
22813, 1769,2
42189, 1037.9
9719. 9u46.9
38798, 1076.7
31394, 934,7

44738, 1010.9

1355¢. 632.3
21590, 350.7
13282, 181.9

340434,30428,5

Grwth
rrngs

34,

118.

152.

- 67.

104,
72,

88.

PCt-.
Fuel

20.

u7.

s,

65,
103.

73.
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lower-Price Energy Demand for Entire Nation

1971 1971 1980 1980 Grwth Pct. 1990 1990 Grwth Pct.

BEA Industry 3roup sIC EFarnings Fuel Earnings Fuel Erngs Fuel Earnings Fuel Erngs Fuel
' DPR0=50.037 DP90=$0.068

493 Primary Metals 33 14309, 5797.6 17024, 6582.9 19. 14, 19313. 7152.9 35, 23.
450 Chemicals & Allied Prd. 28 12313. 4235.5 18739, 5282.6 52. 25. 26920. 6548.3 119, 55.
492 pPetroleum & Coal Prdcts 29 3269. 3201.1 413, 3358.4 23. 5. 4an0, 3655.9 50. 14,
495 Other 21,32,31,32,38,39 22353, 2155.0 33818, 2822.6 51, 31, 47059, 3u491.1 111, 62.
491 Paper & Rllied Products 26 _ 6827, 1566.2 10044, 2026.8 47, 29, 13514, 2466.2 98. 57.
410 Food & Kindred Products 20 1590 1. 1285.2 19266, 1523.6 21. 19, 22825. 1772.7 4y, 38,
480 Transportation Equip. 37 24122, 584,2 32674. 797.3 35, 36. 42196. 1034.0 75. 77,
420 Textile Mill Products 22 6379. 540.5 8075, 732.4 27. 36. 9725, 936.0 52. 73.
471 Machinery, Non-Elec. 35 20221. 525.9 29529, 797.8 46, 352, 38717. 1076.7 91, 105,
494 Fabr.Metals & Ordn. 19, 34 15816, 496.3 ~ 23444, 714 .1 47. 44, 31403. 936.8 97, 89,
472 Electrical Machinery 36 17752, 441.3 302391, 71C¢.8 70, 61, U744, 1009.1 152. 129.
46C Lumber & Furniture 24,2 8094, 383.2 10733, 507.5 33. 32. 13556, 642.1 67. 68,
440 Printing & Pﬁblishinq 27 10563. 172.6 15665, 253.8 ug., 47. 2i593. 347.9 104, 102,
430 Apparel & Fabric Prods., 23 7732. 105,2 10507, 143.2 36. 36. 13283. 182.0 72, 73.
400 TOTAL MANUFACIURES 185738.21488,8 263716.26252,8 42, 22, 349733.31250.3 88, 45,

FPC/OES STAGE ONE TEST_RUN:
Captive, feedstock & State elec.shares estimated by OES
Farnings in $M(71) from "Area Economic Projections 1930%
Fuels in T3TU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significant omissions: ’
{1) Puels in Residential & Transport Sectors;
(2) Effects of post-1971 prices and technology;
(3) Fuels used by Non-Manufacture industries.,

Table 3 - Lower-Price Enerqgy Demand for Entire Nation
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Baseline Energy Demand for EZl1 Paso Route, California-Kansas

BEA Industry 3rdup SicC

493 Primary Metals 33
45C Chemicals & 3llied Prd. 28
492 Petroleum & Coal Prdcts 29
495 Other 21,30,31,32,38,39
491 Paper & Allied Products 26
410 Food & Kindred Products 20
480 Transportation Equip. 37
420 Textile Mill Products 22
471 Machinery, Non-Elec. 25
494 Fabr.Metals & Ordn. 19,34
472 Electrical Machinery 36
460 TLumber & Furniture 24,25
44¢ Printing & Publishing 27
43C Apparel & Fabric Prods. 23

400 TOTAL MANUFACTURES

FPC/OES _STASE_ONE TEST RUN:

1971

Barnings

1313.
1618,
1402.
2970.

595,
3022,
4277,

146,
2877,
3062,
3490,
1253.
1633.

927.

28584,

1971
Fuel
635.0
1234.8
1888.6
434,90
99.6
234.9
78.6
8.8
56,2
77.2
61.5
62.2
24.3
16.6

4906.3

1986
Earnings

198C
Fuel

DP80=3$0.050

1710.
2556,
1697.
4950,
917.
3690.
5692,
203.
4613.
4453,
6299,
1675.
2608.
1380.

42444,

Captive, feedstock & State elec.shares estimated by OES
Earnings in $M(71) from "Area Economic Projections 1990"
Fuels in TB3TU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significan* omissions:
(1) Fuels in Residential & Transport Sectors;

(2) Effects of post-1971 prices and technology;

{3) Fuels used by Non-Manufacture industries.,

764.6

1395.6

1818.2

570.2
151.2
280.7
113.4

12.9
165.7
117.8
117.8

84.1
‘38.6

16.7

5583.4

Growth

Erngs
30.
58.
21.
67.
54,

22.

Pct. 1990 1990
Fuel Earnings Fuel
DP30=350.080
20. 2044, B878.8
13, 3864, 1782.0
-4, 2048. 1954.9
31. 7443, 738,5
52. 1280. 205.2
20. 4470.  334.4
4y, 6796. 140.8
47. 275, 18.6
84, 6345,  159.1
53. 5970, 160.8
91, 9312, 175.2
35, 2138,  110.6
59, 3728, 54,5
58. 1936. . 24.5
14, 57648, 6737.9

Table 4 - Baseline Energy Demand for El Paso Route, California-Kansas

Growth
Erngs

56.

139.

121,

Pct.
Fuel
38,

a4,

124,
132.

37.
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Alaska-3ugmented Energy Demand for Bl Paso Route, California-Kansas

1971 1371 1980 1980 srowth Pct.
BER ndustry Group SIC Earnings Fuel Earnings Fuel Erngs Fuel
pP80=%$0.017

493 pPrimary Hetals 33 1313. 635. 8¢ 1734. 86C.9 32. 36.
450 Chemicals & 2llied Prd. 23 1618, 1234.8 2582. 1735.8 60, 41,
492 Petroleum & Coal Prdcts 29 1402, 1888.6 1729, 2156.8 23. 14,
435 Other 21,30,31,32,38,39 29740. U3y, 0 4963. 629.5 67. 45,
491 paper & Allied Products 26 : 595. 99.6 921. 162.6 55. 63.
416 Food & Kindred Products 20 3022. 234.9 3695. 282.7 22. 20,
480 Transportation Equip. 37 4277, 78.6 5694, 111.5 33; 42.
420 Textile Mill Products 22 146. 8.8 203, 12.4 39. 41,
471 Machinery, Non-Elec. 35 2877. 56.2 4615, 105.6 60. 88,
494 Fabr.Metals & ordn. 19,34 3062, 77.2 huse, 119.0 46, Su.
472 Electrical Machinery 36 3490, 61.5 6301, 116.9 81. 90,
460 Lumber & Furniture 24,25 1253, 62.2 1677, 89.5 34, 44,
446 pPrinting & Pubiishinq 27 1633. 2u.3 2609, 37.4 60, 54,
430 ppparel & Fabric Prods. 23, 927. 10.6 .1380. 16.8 49, 59.
40¢ TOTAL MANUFACTURES 28584. 4906.3 42561, 6437.4 49, 31,

FPC/OES_STAGE _ONE_TEST_RUMN:

Captive, feedstock & State elec.shares estimated by OQES
Earnings in $M(71) from "Area Economic Proijections 1930
Fuels in TBTU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significant omissions:

(1) Fuels in Residential & Transport Sectors;

(2) Fffects of post-1971 prices and technology;

(3) Fuels used by Non-Manufacture industries.

19990
Earnings

19990
Fuel

DP90=$0.050

2071,
3900,
2085.
7460,
1284,
4475,
6798.

276.
6348,
5974,
a315.
2141,
3729,
1936.

57792.

Table 5 - Alaska-Augmented Energy Demand for E1 Paso Route, California-Kansas

974 .4
2139, 4
2264.5

803.3

217.2

326.5

18.0
159.1
162.1
174.1
116.6

53.1

24.5

7581.4

Growth Pct.

Frngs

151.

116,

167,

Fuel

53.
73.

20,

104,
1813,

110.
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Alaska-Augmented Energy Demand for Remainder, non El Paso

BER

493
450
492
485
491
410
48¢
420
471

4oy

Industry Sroup

Primary Metals
Chemicals & Allied Prd.
Petroleum & Ccal Prdcts
Other 21,30,31,32,38
Paper & Allied Products
Food & Kindred Products
Transportation Equip.
Textile Mill Products
Machinery, Non-Elec,
Fabr.Metals & Crdn., 19
Electrical Machinery
Lumber & Furniture 24
Printing & Publishing

Apparel & Fabric Prods.

TOTAL MAVYUFACTURES

SIC

33
28
29
+39
26
20
37
22
35
, 34
36
¢ 25
27

23

FPC/OES_STASE ONE _TEST_RUN:

1971 1971
Earnings Fuel
12996, 5162.5
10695. 3000,7

1867. 1312.5
19383. 1721.0
6232. 1466.6
12879. 1050.3
19846, 505.6
6233, 531.7
17344, 469.7
12854, 419.1
14263. 379.8
6841. 321.0
8930. 148.3
6805. 94.6
157157. 16582.6

1980 1930
Farnings Fuel
DP80=%$0.017
15241, 5594.9
16150, 3582.2
2294, 1348.4
28844, 2171.2
9110, 1845.3
15564, 1239.4
26976, 687.5
7866. 729.5
24908, 692.2
18983, 594 .4
23897. 594.4
9053, 414.4
13055, 217.7
9126. 126.4
221057, 19837.¢

Captive, feedstock & State elec.shares estimated by OES

BRarnings in $M(71)

from "Area Economic Proijections 1990"

Fuels in TBTU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels,

Da*a has the following significant omissions:

{1) Fuels in Residential & Transport Sectors;
(2) Effects of post-1971 prices and technology;
(3) Fuels used by Non-Manufacture industries.

Table 6

32% of all fuel

Growth Pct,

Erngs

17.
51.
23,
ug,
46,
21.
36,
26.
44,
4g,
68,
32.
46.
34,
41,

Fuel

8.
19.

3.
26.
26,
18.
36.
37.
47,
42,
57.
29,
47,
34,

20,

- Alaska-Augmented Energy Demand for Remainder, non El Paso

1990 1990
Earnings Fuel
DP90=50.050
17132, 6063.6
23014, 4446.3
2827. 1522.6
39588, 2666.7
12216, 2229.8
18344, 1434.8
35393. 897.1
9443, 928.3
32364, 917.6
25424, 773.8
35426, 835.7
11412, 521.7
17863, 296.1
11346, 157.4
291839. 23690.7

Growth Pct.

Erngs

32,
115.
51.
104,
96.
42.
78,

52.

98.
148,
67.
100.
67,

86.

Fuel

17,
48,

16.

52.
37.
77.
75.
a5.
85.
120,
63.
1n0.
66,

43,
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Alaska-Augmented Energy Demand for Entire Nation

BEA

493

45¢

495
491
410
480
420
471

494

430

uge

Industry Sroup

Primary Metals
Chemicals & Allied Prd.

Petroleum & Coal Prdcts

Other 21,36,31,32,38,

Paper & Allied Products
Food & Kindred Products
Transportation Equip.
Textile Mill Products

Machinery, Non-Elec.

Fabr.Metals & Ordn. 19,

Electrical Machinery

ILumber & Furniture 24,

Printing & Publishing
Apparel & Fabric Prods.

TOTAL MANUFACTURES

FPC/OES _STASE _ONE TEST_ RUN:

SIC

33
28
29
39
26
20
37
22
35
34
26
25
27

23

1971

1971

Earnings Fuel

143C9.
12313,
3269.
22353.
6827.
15901,
24122,
6379.
20221,
15916.
17752,
8094.
10563,

7732,

185738.

5797.6
4235.5
3201.1
2155.90

1566.2

525.9
496.3
441.3
383.2
172.6
105.2
21488.8

1980 1980
farnings Fuel
DP80=$C.017
16975. 6455.9
18732, 5318.1
4024, 3505.3
33807. 2800C.6
10630, - 2007.9
19260, 1522.2
32670. 799.0
8069,  741.9
29524, 797.8
23439. 713.4
30198, 7T11. 4
10730. 503.9
15663, 255.1
10506. 143.2

263614, 26274.3

Captive, feedstock & State elec.shares estimated by OES

Earnings in $M(71)

from "Area Economic Projections 1990"

Fuels in TBTU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significant omissions:

(1) Fuels in Residential & Transport Sectors;
(2) Effects of post-1971 prices and technology;
(3) Fuels used by Non-Manufacture industries.

Growth

BErngs
19.
52.
23,
51.
47,
21,
35,
26,
46,
u7,
70.
33.

usg,

Table 7 - Alaska-Augmented Energy Demand for Entire Nation

Pct,
Fuel
1.
26.
1G.
3n.
28,
18.
37.
37.
52.
by,
61,
31.
48,
36.
22.

1990

1990

Earnings Fuel
DP90=%$C.050

19264,
26914,

ho12.
47948,
13500,
22819,
u2192.

9719.
38712.
31398.
44741,
13552,
21591.
13282.

349628,

7038.0
6585.7
3787,
3469.9
2447,0
1771.2
1035.9
946.3
1076.7
936.6
1009.8
638.3
349.3
181.9
31272.0

Growth Pct.,

ELngs

35,
119.
50.
110.
98.
4y,

75.

Fuel

21.
55.
18.
61.
56.
38,

77,
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Znergy and Earnings in Region Affected by El Paso Proposal

#*

#*

ok
* %
*

Casé, State/Region

Baseline, Kansas
Alaskan Gas, Kansas
Differential Impact

Baseline, Oklahoma
3laskan Gas, Oklahoma
Differential Tmpact

Baseline, Texas
2laskan Gas, Texas
Differential Impact

Baseline, New Mexico
Llaskan Gas, New Mexico
Differential Impact

Baseline, 2Arizona
Alaskan 3as, Arizona
Differential Impact

Baseline, Colorado
Alaskan 3as, Colorado
Differential Impact

Baseline, Utah
Alaskan Gas, Utah
Differential Impact

Baseline, Nevada
Alaskan 3as, Nevada
Differential Impact

Baseline, California
Alaskan Gas, California
Differential Impact

Baseline,
Llaskan Gas,
Differential Impact

Raseline, U.S.
2laskan 3as, T.S.
Differential Impact

Baseline,

Alaskan 3as,
Differential Impact

Table 8

E1l Paso PRoute
Fl Paso Route

Eemainder
Remainder

Entire Wation
Entire Nation

1971
Earnings

1260.
1260.

1175.
1175.

6846.
6846,

163.
16 3.

889.
889,

1204,
1204,

485,
485,

84.
aud,

16478,
16478,

28584,
28584,

157157, 1
157157, 1

185738. 2
185738, 2

1971
Fuel

159.1
159.1

157.6
157.6

2924. 4
2924 .4

1354, 7
1354.7

4906.3
4206.3

6582.6
6582.6

1488.8
1488.8

198¢ 1980
Barnings Fuel
1744, 192.6
1748, 214.8
4, 21.9
1811. 183.1
1815, 213.0
u, 30.0
10481, 3121.4
10506, 3778.2
65, 656.8
255, 27.3
256, 28.6

1. 1.3
1488. 118.6
1491, 121.2
3. 2.6
1908, 132.5
1911, 143.2
3. 0.7

693. 85.7
695, 91.8

2. 6.1

140. 28.4
141. 29.5

1. 1.1
23964, 1694.0
28000, 1817.5
36. 123.5
42444, 5583.4
42561, 6437.4
117. 854.0
221057. 19837.C
221057, 19837.0
C. nL.e
263498, 25420.3
263614, 26274.3
116, 854.0

Growth Pct.

Erngs

38.
39.
1.

54,
54,
0.

53.
53.
0.

57.
57.
0.

67.
68.

46,

48,
49.
1.

41,
41.
c.

42,
42.
0.

- Energy and Farnings in Region Affected by El1 Paso

Fuel

21,
35,
14.

16.
35,
19.

1.

19.
28.
9.

17.

20,
29.
0.
13.
22,
4.

Proposal

1990

1990

Earnings PFuel

2296.
2301.
5.

2617,
2622,
5.

14767.
14849,
82.

363.
364,
1.

2219,
2222,
3.

2495,
2498,
3.

a52,
954,

2.

210,
210,
0.

31730,
31771,
41,

57648.
57792.
144,

291839.
291839,
0.

349484,
349628,
144,

233.1
255.0
21.9

235,4
264.7
29.3

3727.5
4372.6
6u45,1

32.6
33.8
1.2

147.8
150.8
3.0

169.7
180.7

1.0

103.3
109.6
6.3

32.9
34,0
1.1

2055.7
2180.2
124.5

6737.9
7581.4
843.5

23690.7
23690.7
0.¢

30u428.5
31272.6
843.5

Growth Pct.

Erngs Fuel
82. 46.
83. 60.

1. 14,
123, 49.
123, 68,

0, 19,
116,  27.
117, 5¢,

1. 23,
123. 39,
123, 45,

0, 6.
150. 57,
150, 61,

0. 4,
107. 75,
108, 86,

1. 11,

96, 44,
97, 52.

1. 3.
149. 36,
150, 41,

1. 5.

93, 52,
93. 861.

0. 9.
102. 37,
102, 55,

0. 18,

86. 43,
86, 43,
0. 2.
88. 42.
88. 46,
c. 4,
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Baseline Energy Demand for Arctic Gas Route

BERA

420
471
494
472
460
quo
430

4o

Industry 5roup SIC

Primary Metals 33

0 Chemicals & 2lli2d Prd. 28

Petroleum & Coal Prdcts 29
Nther 21,30,31,32,38,39
Paper & hllied Products 26

Food & Kindred Products 20

' Transportation Equip. 37

Textile Mill P:oducts 22
Machinery, Non-Elec. 35
Fabr.Metals & Ordn. 19,34
Electrical Machinery 36
Lumber & Furniture 24,25
Printing & Publishing 25
Apparel & Fabric Prods. 23

TOTAL MANUFACTURES

FPC/OES_STASE ONE TEST RUN:

1971 1971
Earnings Fuel
11385, 4640.1

8202, 1836.5
1460, 716.9
15641, 1279.5
4197, 733.7
9570, 739.9
16995, 438.2
1982. 162.0
15410, 420.3
10917, 357.7
12084, 312. 4
3016, 94,6
7590. 121.7
4727, 59.1
123172. 11911.9

1980 1980
Earnings Fuel
DP80=%$0.050

12251, 5009.4
12259. 2229.8
1778,  769.9
22514, 1559.8
6016. 945.4
11478,  870.5
22787.  584.8
2289.  197.9
21804,  616.0
15806,  493.5
19554,  470.2
3902,  128.4
10888.  176.1
5959, 76.3
170279, 14127.5

Captive, feedstock § State elec.shares estimated by QES
Farnings in $¥ (71) from "Area Economic Pro-jections 1990%

Fuels

Data covers some 75% of industrial fuels,

Data has the following significant omissions:
(1) Fuels in Residential & Transport Sectors;

(2) Effects of post-1971 prices and technology;

(3) Fuels used by Non-Manufacture industries.

Table 9

in TBTU based on 1872 Census of Manufactures SR-6

32% of all fuel

Growth

Erngs
16,
49,
22.
uu,
43,
20.
34,
16.
41,
us,
62.
29.
§3,
26.

38.

-- Baseline Energy Demand for Arctic Gas Route

e i i

Pct.
Fuel

29,

19.

1990 1990
-Earnings Fuel
DP90=%$0,080

14794,  5383,2
17151, 2745.4
2167.  887.0
29825, 1847.8
7904, 1152,0
13346,  997.9
20685.  754.8
2466,  219.6
27730,  804.0
20844,  629.8
28194,  641.9
4820,  166.1
14659,  236.5
6923, 90.1
220502, 16555.5

Growth
Erngs

Pct.
Fuel

16.

ay,

52.

39.
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Baseline Energy Demand for Remainder, non-Arctic

BERA

493
u5¢

492

491
410
4o

42¢

> Lumber & Furniture

Industry Groub sSTC
Primary Metals 33
Chemicals & Allied Prd. 28

Petroleum S‘Coal Prdcts 29
Other 21,30,31,32,38,39
Paper & Rllied Products 26
Food & Kindred Products 20
Transportation ZTquip. 37
Textile Mill Products 22
Machinery, Non-Rlec. 35
Fabr.Metals & 0Ordn. 19,34
Electrical Machinery 36
24,25
Printing & Publishing 27

toparel & Fabric Prods. 23

TOTAL MAWUFACTURES

FPC/OES_STASE ONE_TEST RUMN:_

1971

Farnings

2925,
4111,
i808.
6712.
2631,
6330.
7127.
4398,
4811.
4999.
5669.
5077.
2973,
3CCS5.

62574,

1971
Fuel
1157.5
2399.0
2484,2
875.5
832.6
545.3

146.1

129.0

288.6

50.9

Earnings

1980 1980
Fuel

DP80=$0.050

3701.  1350.1
6ULT. 2748.0
2213, 2392.7
11286, 1181.6
4011, 1051.1
7777.  649.6
9881,  216.1
5780,  544.5
7717, 181.9
7630,  218.7
16643,  242,1
6326,  370.1
4775. 80.1
4547, 66.8

332225, 11292.9

Captive, feedstock & State elec.shares estimated by OES

Barnings in M (71)

from "Area Economic Projections 19an"

Fuels in TBTU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels,

(1) Fuels in Residential &

32% of all fuel
Data has the following significant omissions:

Transport Sectors;
(2) Fffects of post-19¢71 prices and technology;

(3) Fuels used by ¥on-Manufacture industries.

Table 10

Growth

Erngs
27.
57.
22,
68,
52.
23.

88,
34,
61.
51.

49,

-- Baseline Energy Demand for Remainder, non-Arctic

Pct.
Fuel
17.

15.

35.
25.

19.

ug, -

ua,
72,
58.
88.
28.
57.
45,

8.

1990
Earnings
DP90=$0.080

4443,  1559.3
9727. 3482.9
2708. 2590.,5
17206. 1557.4
5591, 1283.0
9467.  771.3
12504,  283.1
7253, 727.3
10979.  272.7
10550.  304.9
16543,  369.0
8730,  866.2
6931,  114.2
6359. 91.8
128986. 13873.1

1990
Fuel

Growth Pct,

Erngs

52.
137.
50.
156.
113.
50.

75,

Fuel

35.

L5,

78.

54,

41,

186.
62.

124,
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[T u [ I PRI AT L N e N T YT P L e S TR ST

Alaska-Augmented Energy Demand for RArctic Gas Route

BEA

493
450
492
495
491
410
480
420
471
b9y
472
460
440
430

400

1971 1971 1980 1980

Industry sroup SIC Barnings Fuel Farnings Fuel
DP80=$0.020

Primary Metals 33 11385. 46u40.1 13382, 5408.1
Chemicals & :llied Prd. 28 8202. 1836.5 12291, 2467.9
Petroleum & Coal Prdcts 29 1460. 716.9 1789. 853.2
Other 21,30,31,32,38,39 15641. 1279.5 22544, 1656.0
Paper & Allied Products 26 4197. 733.7 6034, 977.7
Food & Kindred Products 20 9579. 739.9 11493, 874.,9
Transportation Equip. 37 16995, 438,2 22798, 579.3
Textile Mill Products 22 1982. 162.0 2293, 192.2
Machinery, Non-Elec. 35 15410, 420.3 21818, .615.9
Fabr.Metals & Ordn. 19,34 10917, 357.7 15818. 496.2
Electrical Machinery 36 12084, 312.4 16561, 468.,1
Lumber & Furni£ure 24,25 3016, 94,6 3905. 134.,3
Printing & Puﬁlishinq 27 75990, 121.7 10892, 172.5
Apparel & Fabric Prods., 23, 4727, 59, 1 . 5961, 76. 4
TOTAL MANUFACTURES 123172. 11911.9 170573, 14972.4

FPC/OES_STASE ONE_TEST RUN:

Captive, feedstock & State elec.shares estimated by.0OES

Earnings in $M(71)

from "Area Economic Pro-jections 1330"

Fuels in TBTU based on 1972 Census of Manufactures SR-%

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significant omissions:

(1) Fuels in Residential & Transport Sectors;
(2) Effects of post-1971 prices and technology;
(3) Fuels used by ¥on-Manufacture industries.

Growth Pct.

Erngs Fuel
18. 17.
50. 34,
23. 19,
By, 29,
4y, 33,
20. 18,
34, 32,
16. 19,
42, 47,
45, 39,
62. 59,
29. 42,
uy, 42,
26. 29.
38, 26,

Table 11" -- Alaska-Augmented Energy Demand for Arctic Gas Route

1990 1990
Earnings Fuel
DP90=$0.C52

14933, 5761.3
17191, 3002.0
2180. 969.2
29861, 1947.6
7925. 1185.8
13361. 1002.3
29697, 748.6
2469. 214,90
27746, 804.0
20858, 632.8
28204. 639.4
4823, 172.6
14664, 232.2
6925, 90.2
220831, 17401.5

Growth Pct.

Erngs

31.
119.
49.
1.
89.
40.
75.
25,
80.
91.
133.
60.
93,
Ué.

79.

Fuel

24,
63,
35.
52.
© 62,
35.

71.

77.
105,
82.
91.
53.

46,
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2laska—-hugmented Energy Demand for Remainder, non-Arctic // DRAFT //

1971 1971 1980 1980 Growth Pct. 1990 1990 Growth Pct.

BEA Industry sroup SIC Earnings Fuel Farnings Fuel Erngs Fuel Earnings Fuel Erngs Fuel
DP80=3$0.020 DP90=$0.052

493 Primary Metals 33 2925. 1157.5 3701. 135C.1 27. 17. 4u43, 1559.3 52. 35,
450 Chemicals & Allied Prd. 28 4111, 2399.0 6u47, 2748,0 57. 15, 9727. 3482.9 137. 45,
492 Petrolgum & Coal Prdcts 29 1808, 2u484,2 2293. 2392.7 22. -4, 2708. 2590.5 50. 4,
495 Other 21,3G,31,32,38,39 6712. 875.5 11280, 1181.6 68. 35, 17206, 1557.4 156. 78.
491 Paper & allied Products 26 2631, 832.6 4g11,  1051.1 52. 26. 5591, 1283.,0 113, 54,
41¢ Food & Kindred Products 20 6330. 545, 3 7777, 649.6 23. 19, 9467, 771.3 50, 41,
480 Transportation Equip. 37 7127, 146.1 a881. 216.1 39, 48, 12504, 283.1 75. 9L,
420 Textile Mill Products 22 4398. 378,5 5780. S544.,5 31, 44, 7253, 727.3 65. 92,
471 Machinery, Non-Elec. 35 4811, 105.5 7717. 181.9 60. 72, 10979, 272.7 128. 158,
494 Fabr.Metals & Ccrdn. 19,34 4999, 138.7 7630, 218.7 53, 58. 16550, 304.9 111. 120,
472 Electrical Machinery 36 5669. 129.10 10643, 242.1 88, 88, 16543, 369.0 192, 186,
460 Lumber & Furniture 24,25 5077. 288.6 6826, 370.1 34, 28, 8730, 466 ,2 72. 62,
440 Printing & Publishing 27 2373, 50.9 4775. 8C.1 61. 57, 69131, 114.2 133. 124,
4306 Apparel & Fabric Prods, 23 3005, 46.1 4547, 66.8 51. u5. 6359, 91.8 112. 99,
uoc TOTAL MANUFACTURES 62574, 9577.0 93225, 11292.9 49, 18, 128986, 13873.1 106. 15,

FPC/QES STASE ONE TEST RUN:
Captive, feedstock & State elec.,shares estimated by 0OES
Farnings in $M(71) from "Area Economic Proijections 1930¢
Fuels in TBTU based on 1372 Census of Manufactures SR-6

Data covers some 75% of industrial fuels, 32% of all fuel
Data has the following significant omissions:

(1) Fuels in Residential & Transport Sectors;

(2) Effects cf post-1971 prices and technolegqgy;

(3) Fuels used by ¥on-Manufacture industries.

Table 12 -- Alaska-3ugmented Energy Demand for Remainder, non-Arctic
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pAlaska-iugmented Znergy Demand for Entire Wation

BEA Industry s3roup SIC

493 Primary Metals 33
45¢ Chemicals & Allied’Prd. 28
492 Petroleum & Coal Prdcts 29
495 Other
491 Paper & Allied Products 26
410 Food & Kindred Products 20
48C¢ Transportation Equip. 37
420 Textile Mill Products 22
471 Machinery, Non-Elec. 35
404 Fabr.Metals & ordn, 19,34
472 Electrical Machinery 36
460 Lumber & Furniture 24,25
440 Printing & Publishing 27
430 Apparel & Fabric Prods. 23

u4ec TOTAL MANUFRCTURES

FPC/OES_STAGE_ONE_TEST RUN:

21,30,31,32,38,39 .

1271

1971

Earnings Fuel

14309,
12313.
3269.
22353,
6827.
1590 1.
24122,
6379.
20221,
15916.

17752.

7732,

185738.

5797.6
4235.5
3201 .1
2155.0
1566.2
1285.2
584.2
540.5
525.9
496.3
441.3
383.2
172.6
105.2

21488.8

1989 1980
Barnings Fuel
DP8C=3$G,020
17083, 6758.2
18738, 5215.9
4003, 3246.0
32825, 2837.5
16045,  2028.8
19269, 1524.5
32678, 795.5
8773,  736.7
29534, 797.8
23448, 714.,9
30204, 710.2
10731, 504 .4
15666, 252.6
10508, 143.2

263791, 26265.1

Captive, feedstock & State elec.shares estimated by OES
Earnings in $M(71) from "Area Economic Projections 199¢0"
Fuels in TBTU based on 1972 Census of Manufactures SR-6

Data covers some 75% of industrial fuels,

Data has the following significant omissions:
{1} Fuels in Residential & Transport Sectors;

(2) Effects of post-1971 prices and technology;

(3) Fuels used by Mon-Manufacture industries.

Table 13 . -- alaska-Augmented Energy Demand

32% of all fuel

S SR ST

Growth

Erngs
19.
52,
22.
51,
47.
21,
35,
27.
46,
47,
70.
33.
ug.
36.

42,

for Entire ¥ation

Pct.
Fuel

17.

Uy,
61.
32,
46.
36.

22.

1990

a99n

Earnings Fuel
pP90=$0,052

13376.
26917,

4889,
47067,
13516.

22828.

42202,

9722.
38724,
31408,
by747,
13553.
21595,
13284,

349813,

7320.6
6484.9
3559.7
3505.0
2468.8

1773.6

1008.4
638.8
346, 4
182.0

31274.5

Growth Pct.
Erngs Fuel
35, 26.
119, 53.
50. 11.
111. 63,
a8, 58,
Ly, 38.
75. 77.
52. 74,
32. 105.
97. 89.
152, 128.
67. 67.
104, 101,
72; 73.
A8, 46,
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Enerqy and EFarnings in Regions Affected by Arctic Gas Proposal

1971 1971 1980 1980 Growth

Case, State/Region Earnings Fuel Earnings Fuel Erngs
Baseline, ¥ew #ngland 12549, 566.5 17172, 737.7 37.
Alaskan Gas, Vew England 12549, 566.5 17181, 751.4 37.
Differential Impact 9, 13.7 0.
Baseline, Middle Atlantic 40252, 4328.1 54066. 4948,y 34,
Alaskan Gas, Middle Atlantic 40252, 4328.1 54168, 5256.6 35,
Differential Impact 10 2. 308.2 1.
Baseline, East ¥orth Central 58267, 5673.2 81191. 6782.4 39.
Alaskan Gas, Fast North Central 58267. 5673.2 81338, 7204.7 40,
Differential Impact 147, 422.3 1.
Baseline, West Yorth central 8431,  748.2 12317.  942.9 46.
Llaskan Gas, Wes+* North Central 8431, T48.2 12330, 969.8 46.
Differential Impact 13. 26.9 0.
Baseline, Sou*h Atlantic 21379, 2237.7 21966, 2908,7 50.
2laskan Gas, South Atlantic 21379, 2237.7 31688, 2978.4 50,
Differential Impact 22, 73.7 0.
Baseline, Arctic Gas Route 123172. 11911.9 170279, 14127.5 38,
Alaskan Gas, Arctic Gas Route 123172. 11911.9 170573, 14972.4 38,
* Differential Impact 294, 8u4.9 0.
Baseline, U.S. Remainder 62574, 9577.0 93225, 11292.9 49,
Alaskan 3as, U.S. Remainder 62574, 9577.9 23225, 11292.9 49,
* Differential ZImpact . a.. 0.0 0.
Baseline, Entire Nation 185738. 21488.8 263498, 25420.3 42,
Alaskan 3as, Entire Nation 185738. 21488.8 263791, 26265.1 42,
*ok Differential Impact 293, 844,8 0.

Table 14 . -- Energy and Earnings in Regions Affected by RArctic

Pct.
Fuel

30.
33.
3.

14.
21,
7.

20.
27,

25,
30.
b,

3G,
33.
3.

19.
26.
7.

18.
18.

0.

18.
22.
4,

Gas

1990

1990

Farnings Fuel

21500,
21510.
10,

68570.
68681,
111,

166018,
106185,
167.

16546,
16562,
16.

4u27s,
45001,
26.

220502,
220831,
329,

128986.
128986,
0.

3ugusguy,
349813,
329,

Proposal

894 .4
208.6
14.2

5618.1
5918.9
300.8

8027.1
8452.7
425.6

1147.9
1176.8
28.9

3723.0
3799.5
76.5

16555.5
17401.5
846.0

13873.1
13873.1
0.0

30428.5
31274.5
8u6.0

Growth Pct.
Erngs, Tuel

71. 58,
71. 60,
0. 2.
0. 30C.
71, 37.
1. 7.
82. 41,
82, 49,
0. 8.
96. 53.
36, 57.
0. 4.
110. 66.
e, 76,
2. 4,
79, 39,
79. 46,
0. 7.
106. 45.
106. 45,
0. G,
88. 42,
88. 46,
0. 4.




3. Projected Socio-Economic Impacts in
State of Alaska

a) Socio-Economic Description

i. Population and Demographic
Characteristics

Alaska's population has grown very rapidly since
1940, exceeding the rate of growth in the lower 48 states.
The 1975 population is estimated to be 384,400, See Table
15 for population fotals by decades from 1880 to

1975.

Both natural increases (excess of births over :
deaths) and net migration have been important in Alaska's
population growth. About 70 percent of the population
increase between 1950 and 1970 was due to natural increase.

Migration to Alaska has been made up of both
civilian and military components. Increases in military
population were significant from 1940 to 1960. Not
reflected in the military population shown on Table
15 are totals of over 150,000 during World
War II and about 50,000 during the Korean War. Recently
there has been substantial in-migration as a result of
construction of the trans-Alaska oil pipeline system.

In 1970 only 1/3 of those living in Alaska had
been born there. About 31 percent had lived in some
other state in 1965,

Table 16 shows the regional distribution
of Alaska's population in 1975. Figure 10 shows
the location of each of these regions within the state.
Anchorage and Fairbanks account for almost 60 percent of
the population with Anchorage alone making up over 40
percent, ‘

Selected demographic characteristics for Alaska and
the total U. S. are shown in Table 17 . As com-
pared with the U. S., Alaska (based on average figures) has
a more rural, younger and more highly educated population.
About 80 percent of Alaska's population is white, with
the largest non-white segment represented by the native
population (Eskimos, Aleuts, and Indians). The 17.1 per- -
cent native population shown in Table 17 for
1970 had decreased to 14.9 percent in 1975.
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A'TABLE 15

ALASKA POPULATION 1880-1975

Year | Alaska Total ] Natlve Non-Natilve | Military
1880 33,426 32,996 430 -
1890 32,052 _ 25,354 4,298 -
1900 63,592 29,542 30,450 -
1910 64,356 25,331 36,400' -
1920 55,036 26,558 28,228 250
1930 59,278 - 29,983 29,045 250
1940 72,524 32,458 39,566 500
1950 128,643 | 33,863 . 74,373 20,407
1960 226,167 43,081 150,394 32,692
1970 302,173 50,554 221,619 30,000
1975a/ 384,400 57,200 299,700 27,500

Sources: (1) Alaska State Department of Economic Development,
Alaska Statistical Review (December, 1972). Source for
1880-1970 data

(2) Institute of Social, Economic and Government
Research, University of Alaska, Outline of 1990
Projections Using Map Statewide and Regional Economic
Models (June 27, 1975). Source for 1975 data

a/ Because of minor changes made in the MAP model, many 1975
figures shown in the socio-economic description section will
differ slightly from 1975 figures in the socio-economic
impact section.
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TABLE 16

1975 POPULATION IN ALASKA BY REGION

Region [ Number f ~ Percent
South Central 53,661 ' 14.2
Interior : 9,966 2.6
Southeast : 51,526 13.6
Southwest . 27,644 7.3
Northwest | | 13,752 v 3.6
Anchorage 164,073 b3, 4
Fairbanks 57,829 15.3
Total 378,450 &/ 100.0

Source: Institute of Social, Economic and Government Research,
University of Alaska, Outline of 1990 projections using

MAP Statewide and Regional Economic Models
(June 27, 1975). The location of each region within the
state is shown in Figure H-1.

a. The state total shown here is taken from the MAP regional
model and is therefore different than the state total shown
on table H-1, which is taken from the MAP state model.
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TABLE 17

SELECTED 1970 DEMOGRAPHIC CHARACTERISTICS:
ALASKA AND U.S.

Demographic Characteristic o ' B Alaska | U.S.

Net migration 1960-70(percent) 7.1 1.7
Percent female 4s.7 51.3
Percent Urban 48.8 73.5
‘ Median age 22.7 28.3

Percent under 5 years of age 10.7 8.4
Percent 18 years and older 60.1 65.6
Percent 65 years and older 22.7 28.3
Median education, persons 25 years old

and over 12.4 12.1
Percent completing four years of

high sSchool or more 66.7 52.3
Percent completing four years of college

or more 14.1 10.7
Percent white 78.9 87.6
Percent native 17.1 -
Percent Black » 3.0 11.1
Percent other 1.0 1.3

Sources: (1) U.S. Department of commerce, Bureau of the Census,
County and City Data Book 1972, Washington, D.C.: U.S.
Government Printing Office (March 1973). Source for
everthing but racial data.

(2) Arbon R. Tussing and others, Alaska Pipeline Report
University of Alaska: Instifute of Social, Economic
and Government Research, 1971. Source for racial data.
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ii. The Alaskan Economy and Selected
Economic Data

a. Brief Discussion and History
of Alaskan Economy

Alaska's remoteness and climate set it apart
from all other states. The distance from the lower 48,
limited road and rail access, limited population, and
the impact of the weather have all limited the develop-
ments of a self sufficient state economy. Due largely
to its historical dependence on outside funds and markets,
Alaska has had a tendency to undergo boom and bust cycles
throughout its history. These booms have been based upon
fur, gold, copper, timber and oil. The most recent boom
began with the discovery of oil on the Kenai Peninsula
in 1957. Other important contributions to the Alaskan
economy have been made by railroad construction up to
1920 and by the military since 1940.

Table 18 shows the percentage of employ- )
ment and Gross State Product (GSP)L/ accounted for by broad
economic sectors for selected years. Although its relative
importance is decreasing, governmment continues to be the
largest single contributor to the Alaskan Economy. In 1975,
it accounted for 40 percent of the employment and about 19
percent of the GSP,

I1f the broad economic sectors shown in Table 18 _
were broken down into their individual industries, the leading
industry in terms of GSP would be the petroleum industxry which
accounted for over 80 percent of the GSP in the mining sector
in 1973. The fishing industry has the highest peak season
employment. Until it was recently surpassed by the petroleum
industry, the fishing industry for many years had also been
the major industry in terms of value of production.

An important feature of the Alaskan economy is the
change in basic structure that has been taking place
since statehood in 1959. During the period 1960-75
there has been considerable change in the relative
importance of both broad economic sectors and
individual industries within those sectors. Prior to
1960, Alaska's major industries, excluding government,

1/ GSP can be defined as the total value of all goods and
services produced in the state for a given period of time.
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TABLE 18

PERCENTAGE OF GROSS STATE PRODUCT AND
EMPLOYMENT ACCOUNTED FOR BY

ECONOMIC SECTOR

Gross State Product Employment
Economic Sector 1961 1970 1975 1960 1970 1975
Mining 5.4 24.8 17.9 1.0 2.1 1.1
Contract Construction 4.9 4.2 7.8 5.4 4.8 9.5
Manufacturing 10.3 7.7 7.7 5.3 5.4 5.6
Transportation,
Communication and
Public Utilities 16.9 14.4 17.2 6.2 6.3 6.7
Trade 9.9 10.6 13.4 7.1 10.7 13.2
Finance, Insurance
and Real Estate 5.9 6.6 8.8 1.3 2.2 3.0
Services 4.7 5.1 6.8 5.1 7.9 11.5
Government 37.5 23.5 18.9 58.8 51.8 40.0
Federal 32.9 18.2 12.4 52.3 39.0 23.7
State and Local 4.5 5.3 6.5 6.5 12.8 16.3
Agriculture, Forestry
Fisheries and Other 4.5 2.9 1.5 10.0 8.8 9.3
Total Percent 100.0 99.8 100.0 100.2 100.0 99.9
Total Number
(Thousands) 683.6 1290.8 1754.1 109.2 143.9 188.7
Sources: Tables
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were fishing, construction, and forest products. These
industries are highly labor intensive, highly seasonal,
and subject to cyclical fluctuations.

Since 1960, the major industries of the past
have all shown a decline in relative 1mportance with
the exception of construction. At the same time the
petroleum industry as well as industries in the trade,
services, and finance, insurance, and real estate
sectors have made a_ substantial increase in relative impor-
tance. Table shows the percentage increase in
both GSP and employment made by each economic sector
from 1960-75. This changing structure should contribute
to the stabilization of the Alaskan economy, although
large scale petroleum construction projects tend to
be cyclical and seasonal.

Anchorage has become the manufacturing and
service center for the entire state, while Fairbanks
has become a commercial and trade center for central
and northern portions of the state
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TABLE 19

PERCENT INCREASE GROSS STATE PRODUCT
AND EMPLOYMENT BY ECONOMIC SECTOR

1960-75

Gross State Product Employment
Economic Sector 1961-75 1960-75
Mining 750 91
Contract Construction | 307 1203
Manufacturing 93 81
Transportation, Communication
and Public Utilities 162 85
Trade 246 225
Finance Insurance and
Real Estate 283 307
Services 270 289
Government 29 18
Federal -3 =22
State and Local - 264 334
Agriculture, Forestry
Fisheries and Other -5 61
Total 264 73
Source: Table
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b. Gross Product, Employment and
Income ‘

A detailed discussion, including appropriate tables,
of gross state product, employment and income is provided
in Appendix A. 1In most cases, only highlights of the
discussion are provided in this section.

The 1975 GSP in Alaska ,could be over $3,000 million.
1975 real GSP (1958 dollars)l/ is estimated to be almost
$1,800 million. Since 1961, Alaska's rate of growth in
real GSP has exceeded that for the total U. S. GNP. As a
result of the extensive petroleum development activities
in Alaska since statehood, mining has been the fastest
growing economic sector in terms of GSP.

The average annual employment in Alaska  for 1975
is estimated to be almost 190,000. This represents a
total increase of over 70 percent since 1960. During
this period of time, state and local government has been
the fastest growing economic sector in terms of employ-
ment. Alyeska oil pipeline construction is estimated
to have accounted for about 8 percent of total 1975
employment.

Importaay characteristics of the Alaskan labor
force include:£ :

1. High labor force participation rates
(ratio of work force to population). 1In
1970 the rate was 48.7 percent for Alaska

as compared to 39.4 percent for the total
U. S.

2. Chronically high unemployment rates.
These rates have averaged over nine percent
since statehood and have usually been at
least double the national rate. 1In 1974
the unemployment rate was estimated to be

1/ Real GSP eliminates the effect of inflation and therefore
results in a lower figure than if measured in current dollars.

2/ Most of the information about these characteristics
was taken from Tussing and others (1971), Alaska
State Department of Economic Development (Dec. 1972),
and the U. S. Department of Commerce (March 1973).
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about 9.7 percent. In the past, growth of
employment has had little if any impact in
reducing unemployment due to the large
amount of in-migration to the state.

3. High séasonality of employment.

Average total employment in the high month

(July) is typically 25% higher than that of

the lowest month (January). During the
period 1966-70 the ratio high month to low
month employment was over 2 for the construction
industry and over 4 in food processing.

4, High proportlon of govermment employ-
ment. The percent of total employment
accounted for by govermment in Alaska (40
percent in 1975) is about double the national
percentage.

The 1975 personal income in Alaska could be over

$2,500 million. This would represent a total increase of
over 70 percent since 1961. '‘Real per capita income is
lower than for the U. S. as a whole. Govermment wages
and salaries account for the 1argest share of personal
income among economic sectors. v

I-c72




c. Cost of Living

The price level in Alaska has historically been higher than
for the U. S. as a whole. Within Alaska prices vary widly with
the lowest prices occurring in Anchorage and the highest prices
occurring in the northern and western regions. Prices in the
more remote areas of Alaska are sometimes two or three times
national averages. Price differentials also vary by commodity,
with housing being the highest priced consumer items in
relation to total U. S. prices.

The estimated annual budget for a family of four living
at a moderate level of living in Anchorage was 31 percent
higher than the U. S. urban average in October 1973. Housing
was 56 percent higher. Anchorage is the only place in Alaska
for which the U. S. Department of Labor, Bureau of Labor
Statistics publishes consumer price information and estimated
family budgets.

Living cost differentials between Alaska and other states
are more severe for low income families. The October 1973
estimated budget for a family of four in Anchorage at the
BLS lower level of living was 47 percent higher than its U.S.
urban average counterpart. For the BLS higher level of living
the Anchorage budget was 26 percent higher. 1/

Cost of living differentials between Anchorage and other
states declined during the 1960's and early 1970's. However,
in 1974 the CPI rose faster for Anchorage than for the Nation
as a whole for the first time since statehood. Prices are
also rising at a more rapid rate of increase than at any
time since statehood,

Undoubtedly part of the increase in Alaskan price levels
can be attributed to the impacts of Alyeska pipeline con-
struction. This has been especially true for certain places
such as Valdez and Fairbanks, and for certain commodities and
services such as housing and transportation,all of which have
received considerable publicity for large price increases
alleged to have been caused by Alyeska construction. Further
discussion of the costs of certain goods and services is
presented later in the section dealing with the supply of
selected private services.

I/ Information for the above three paragraphs was taken from
ISEGR (October 1974). For Anchorage, the higher budget
was $23,011, the moderate budget was $16,520, and the lower
budget was $12,010.
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d. Native Economy

Much of the Alaskan native community is not fully inte-
grated into the overall state money economy. A significant
share of the native population, particularly in northwest and
westward Alaska, continue to derive a large portion of their
livelihood from traditional subsistence activities such as
hunting, fishing, and berry picking.3/ It has been estimated
that approximately 75 percent of the people living in small
and medium sized native villages obtained at least 50 percent
of their food by subsistence activities. The gross value of
subsistence activities per capita has been estimated to range

from about $500 to $1,000.1/

The Alaskan native population has a lower rate of labor
force participation than the total population. This is due
in part because subsistence patterns have kept them from
being considered a part of the state's work force, and
results in native unemployment being undercounted. Even
for those natives who are counted in the labor force, the
unemployment rate is higher than the state average. Per

capita income for natives is lower than the state average.2/

Even though there is heavy dependence on subsistence in
some parts of the native population, the overall trend is
that natives are participating to a greater and greater
extent in the money economy of the state. Both the employ-
ment opportunities created by the Alyeska oil pipeline and
the implementation of the Alaskan Native Claims Settlement
act are contributing to this continuing transition to a
money economy. ‘

1/ Source for material in this paragraph are (1) Alaska State

~ Department of Economic Development (Dec. 1972), and (2)
U.S. Department of the Interior, Alaska Natural Gas Trans-
portation System, Draft Environmental Impact Statement.
Part IL Alaska, Vol. 1 (June 197/5).

2/ Alaska State Department of Economic Development (Dec. 1972)

and Tussing and chers (1971).

3/ Subsistence use of natural resources is defined as the

~ wuse of a natural resource by a person or group to meet
personal needs in terms of life essentials such as food,
clothing and shelter. It may be contrasted with
commercial use of natural resources or non-essential use
of such as for recreation. -
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iii. The Supply of Selected Private Services |

a. Housing

Even before construction of the Alyeska oil pipeline,
housing in Alaska was expensive and scarce relative to the
lower 48. The median value of owner occupied housing in
1970 was 35% higher than in the lower 48 and median contract
rent, 93% higher. Alaska rentals averaged 1307 more per
room than rentdals in the rest of the country. Fairbanks
housing was the most expensive with the housing index there
1347 of the statewide figure. The expensive housing was
only partly offset by higher wages paid Alaskan workers.
Most of the private sector, with the exception of those
employed in mining and contract construction, exceeded the
national average in pay by only. 20% to 24%. 1/

Coupled with the expense of housing was its relative
scarcity. From 1960 to 1970, year-round housing in Alaska
increased 38.17% while the population grew 337%. This rather
significant increase in year-round housing units notwith-
standing, the housing supply remained tight with an only

4,0% vacancy ratio (those units available for sale or rent).2/

In Fairbanks in 1970 the ratio of available wvacant units to

all units was a mere 3,.3%.3/

Work on the Alyeska pipeline officially began in the

spring of 1974, The influx of construction workers and those

seeking work on the pipeline and the concomitant expansion
of the economy placed severe strains on this already tight
Alaskan housing market. During 1974 the population of

Anchorage increased by 13,100 persons; the rate of vacancy

fell to less than 47%. As recently as‘Februar{ll975, the vacancy

rate stood at 27%. At the same time costs of housing have

risen by 15% above 1974 figures. 4/

l/ Impact Information Center, Pipeline Impact Information Center

Report No. 10 (Nov. 1975); Fairbanks, Alaska. p. 5-6.

2/ Mathematical Sciences Northwest, Inc., An Economic and Social

Impact Study of 0il Related Activities in the Gulf of Alaska

(May 1975), Bellevue, Washington; p. IV-43.

3/ El Paso Alaska Company, Application for a Certificate of
_ Public Necessity, Docket No. CP/5-96, Sept. 197/%4; Vol 1IV;

p. 2A.7-9%4, ‘

4/ Greater Anchorage Area Borough Plannin ipeli
4 g Dept., Pipeline
Impact: Anchorage, 1975 (May 1975), p. 10, 1i.
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Serious shortages of housing exist elsewhere in Alaska
in those areas on or near the pipeline corridor. Housing in
the Copper Valley is reported to be at 100% occupancy.l/
At Valdez a similar situation exists. Delta Junction recently
passed an ordinance forbidding camping within the city limits
except at established campgrounds after having problems with
people living in campers parked on private property and
parking lots.2/ ‘

Nowhere has the housing shortage been better documented
than in Fairbanks, due largely to the efforts of the
Pipeline Impact Information Center. As of February 1975,
the Fairbanks Board of Realtors stated that there was a
zero vacancy rate in rental housing in the city and in
April 1975, the occupancy rate was said to be around 103%.3/
The greatest demand for single family housing is for those
houses costing under $55,000, which suggests that the problem
of buying a house may be more a function of price than of
physical scarcity. 4/

Much of the growth in Fairbanks' population has been
from those coming into the city from the surrounding
countryside and from outside Alaska to seek work on the
pipeline. As & result rental housing has been in much demand.
The rental housing market in Fairbanks remained predictably
tight from September through December 1974, as the Alyeska
construction effort expanded. At the same time there was a
gradual upward trend in rent ranges and averages. By
February 1975, an apartment that rented for $375 the previous
August was going for $500.5/ It should be noted , however, that
rent increases in Fairbanks on the whole seem not to have been
exorbitant. 1In one housing survey taken for the year ending

June 1975, rent increases ranged fﬁpm $2_to $460, .The largest
percentage of increases was under 10%. The modal increase --

that which occurred most frequently -- was $25. The average

l/ Copper River Native Association, Pipeline Impact Report:
Copper River Valley, (Oct. 1974),” P, Ib,

g/'Fairbanks Town and Village Assoc. for Development, Inc.,
Rural Pipeline Impact Information Report No. 3 (May 1975),
P. 2. '

3/ Impact Information Center,'Report No. 15 (April 1975),
p. 12.

4/ Impact Information Center, Report No. 18 (August 1975),
p. 12.
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rent Iincrease, which included several extreme rent

gouging cases, was $57.56 or 49.6%. Half of the rent
lncreases were over $25 and more than 20%. 1/

In June 1975, there was a perceptible easing in the
rental housing situation as the numbers and availability of
units increased. The increase in new housing in the
community resulted from increased construction, the greater
use of camper-trailers and other types of shelter not
previously utilized, an increase in the numbers of sleeping
rooms and from the greater numbers of persons willing to
share housing.2/ Yet, the August peak of construction
employment brought about a reverse in this trend toward an
easing in the housing situation.3/

Another source of housing for those entering Fairbanks
is in the hotels and motels. By July 1974, hotel and motel
managers reported a 1007 occupancy rate with turnaways
reaching unprecedented numbers. (This statistic only partly
reflects the impact of pipeline construction as July is in
the summer tourist season.)4/ Other sources of transient

housing are the dormitories operated by the Salvation Army
and the Rescue Mission. Those unable to find work or

housing and those marginal families hard pressed by rising
costs have turned to these organizations for food and
shelter. In January 1975, the Salvation Army reported an
average of 400 to 500 bed/nights shelter and 1,500 meals
which it provided monthly.5/ The Rescue Mission provided
1,564 bed/nights and 2,857 meals in January; 1,967 bed/
nights and 3,411 meals in March. 6/

1/ Impact Information Center, Senior Citizens: The Effects
of Pipeline Construction on Persons Living in Fairbanks
(June 1975), Fairbanks; p. 26.

Impact Information Center, Report No. 17 (June 1975), p. 9.

~

Impact Iaformation Center, Report No. 20 (Sept. 1975), p. 8.

|~ jw o
~

Impact Information Center, Report No. 2 (July 1974), p. 4.

fn
~

Impact Information Center, Report No. 12 (Jan. 1975), p. 9

Impact Information Center, Report No. 16 (April 1975), p. 15.

jo
~
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As of this writing the housing situation in Alaska and
in Fairbanks in particular remains in a strained condition.
The Greater Anchorage Borough Planning Department expects
a housing deficit in Anchorage of 2,883 units by the end
of 1975. 1/ The situation in Fairbanks does not promise
to be any better, despite the fact that the supply of housing
has been expanding. In 1975 Fairbanks issued five times as
many building permits as it did in 1973 and the Borough
twice as many. (This latter figure is deceptive since the
Borough does not require building permits.) 2/ By July 1975,
there were 333-363 new housing starts financed in Fairbanks
and a new 350 unit mobile home development scheduled to open
in nearby North Pole by October 1975. 3/ 1t is interesting
to note that 75% of the new housing starts are being financed
for entrepeneurs, not for owner-builders, because bankers
feel these homes are constructed faster and the money
turnover is much more rapid. &4/

If the Alyeska construction schedule is maintained,
"the wind-down in effort and the decline in employment will
begin in the fall of 1976. 1t is to be expected that this
would result in an easing of pressure on the housing market,
perhaps to the point that a surplus of units would develop.

1/ Greater Anchorage'Aréa Borough Planning Dept., p. 10

2/ Impact Information Center, Report No. 13 (Feb. 1975),
p. 30.

3/ Impact Information Center, Report No. 18, (July 1975),
p. 1; Report No. 14 (March IQ;SS,.p. 138.

4/ Impact Information Center, Report No. 18 (July 1975),
p. 1.
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b. Private Health Services

Despite the low numbers of physicians in Alaska relative
to the lower 48 states -- there is one physician per 976 non-
Native civilian Alaskans, whereas the ratio for the rest of
the country is 1:625 =-- the trans-Alaskan oil pipeline con-
struction seems not to have caused any serious difficulties
in private health care.l/ This is partly due to the free
medical services provided the employees of Alyeska, Bechtel,
Fluor and their subcontractors. The Bechtel Medical Program
includes health screening, medics stationed in construction
camps, emergency evacuation and control of camp sanitation
facilities. Three medical doctors direct the program and
make routine visits to the camps.2/ . :

Since 1972, the demand for health care has increased
for reasons independent of the pipeline. Reductions in
military health care have sent many military persons into
- the private sector, especially in obstetrics cases., Hospitals
" and clinics have also experienced an increase in use by
Natives, attributable in part to their growing affluence and
health care knowledge. The general growth in population,
which is related to the pipeline, also accounts for
greater public use of health care facilities. Also since
more services are offered and more doctors present, in
Fairbanks at least, fewer people leave the area for health
care needs. And finally, the expansion of medicare has
resulted in more medicare patients exercising their options.3/

Impacts associated with the pipeline, mainly population
increases, nevertheless have placed strains upon the existing
health care facilities and in some cases have precipitated
an expansion of those facilities. The growth in population
and spread of hazardous construction projects brought
Anchorage's Providence Hospital emergency room usage up 80%
in July-September 1975, over the same period in 1974.4/

The bed occupancy rate at Fairbanks Memorial Hospital went
from 67.7% in November 1974, to 80% in February 1975, even
after a 28 bed orthopedic unit was added.5/ The Careage North
Hospital, a private facility in Fairbanks, reported a 90%

1/ Department of the Interior, Alaska Natural Gas Trans-

portation System, DELS, Paxt II, Vol I (June 1975), p. 527.
2/ Impact Information Center, Report No. 5 (Sept. 1974), p. 10.
3/ Impact Information Center, Report No. 3 (Aug. 1974), p. 5.
%/ Greater Anchorage Area Borough Planning Dept., p. .

5/ Impact Information Center, Report No. 14 (March 1973), p. 14.
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occupancy rate in March 1975.1/ Two additional facilities

in Fairbanks, the Fairbanks Medical and Surgical Clinic and
Tanana Valley Medical and Surgical Group, reported increased
activity attributable to the pipeline in August 1974, (Both
facilities were performing physical examinations for pipeline
workers' employment physicals.)2/

The demands placed on medical services have, in Fair-
banks' case at least, resulted in an expansion of facilities.
(Fairbanks has traditionally been a major regional center
for health care, with persons in the Arctic, Upper Yukon,

Yukon Koyukuk region all going to Fairbanks for hospitaliza--
tion.,) Plans have been drawn up for a 100 bed addition

for the Fairbanks Memorial Hospital to be completed in 1978, 3/
Already the Careage North Hospital has allocated a separate bed
unit to the Bechtel Medical Program and plans further to increase
the hospital size from the present 100 beds to 145 or 164,

15 to 20 of which would be for mental health patients, 4/

Other hospital expansion is being contemplated. The Téamster's
Union is considering building an additional facility for

its members. (See Letter of Comment, University of Alaska.
Kruse.)

An interesting sidelight to the impact of Alyeska con-
struction on private health care has been the controversy
that has developed around the increasing use of physician's
assistants in the construction camps and elsewhere. While
this development has been generally lauded as an economical
expansion of health care personnel, questions have arisen
concerning qualifications, State licensing, and over the
issue of whether or not people seeing physician's assistants
should be charged the same raté as for seeing the physicians.6/

In general impacts associated with construction of the
0oil pipeline have placed some strains on the private health
_ care sector. One result has been the expansion of facilities
and personnel which may prove salutary to the State once the
Alyeska project is completed.

1/ 1bid, p. 13.
2/ Tmpact Information Center, Report No. 3 (Aug. 1974), p. 7.

3/ Ibid, p. 5. |

E; Impacthnformation Center, Report No. 14 (March 1975), p. 1%,
5/ Impact Information Center, Report No. 10 (Nov. 1974), pp. 12-
— 13; Report No. 14 (March 1§7§$, p. 13. ,

6/ Impact Information Center, Report No. 11 (Dec. 1974), p.v7.




The degree to which Alyeska's prohibition policy has
contributed to outside drinking problems is not determined
but both the NIAA and the State of Alaska have questioned
the policy saying that it has. not worked. Alyeska stated
that prohibition of alcohol in construction camps was
instituted for reasons of safety, pointing out that 907%
of cold weather injuries were alcohol related. Despite -
the company's own program for alcoholism identification
and treatment, few cases have been referred to the Bechtel
Medical Program. It would appear then, as Fairbanks
program leaders have maintained, that much of the pipelin7
related alcohol problems are surfacing in the community.l

c. Family Disintegration

From 1967 to 1973 the average yearly increase in
divorce complaints in Fairbanks was approximately 127.
In 1974, the year Alyeska construction began, the divorce
complaints increased over 257 and for 1975 the first nine
months saw an increase of 387 over the same period in

1974.2/ The numbers of divorce complaints have increased
as the Alyeska effort has expanded. One explanation

for the jump in divorce cases is that the stresses caused
by the pipeline -- housing shortages, inflation, etec. --
have precipitated the breakup of many already shaky
marriages.3/ Nevertheless, no causal links have been
established between pipeline impact and the divorce

rate.

Statigtics.on child related problems -- child abuse,
runaways, juvenile crime -- are less clear, yet it is
reported that these problems too have increased as a

1/ Impact Information Center, Report No. 6 (Sept. 1974;, pPP. 3-4.

/ Impact Information Center, Report No. 21 (Oct. 1975), p. 13.
3/ Impact Information Center, Report No. 13 (Feb. 1975), p. 10.
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result of the pipeline impact. In the Copper Valley
attention has been called to an increased incidence of
teenage drinking problems, an increase in juvenile
offenses and complaints of young people wandering roads
at night.1l/

In October of 1974 the Impact Information Center
reported a 1797, increase in severe child neglect and
abuse cases and an 847 increase in child welfare cases.
Later these figures were disputed by the Division of
Family and Children Services who stated that these
increases represented investigations and not actual

cases. The Division stated there has been no real increase

in either child welfare or abuse cases.2/

d. Quality of Life

_ Construction of the Alyeska oil pipeline has had both
short term and possible long term impacts on the

Alaskans' perceptions of the quality of life. These
impacts have in some areas generated considerable life-
style adaptations -- as where natives have become
increasingly dependent on a cash economy -- or have
affected changes in community social and political
structure. In addition the impacts of Alyeska have been .
unevenly distributed in Alaska and among its people. This
along with the fact of social change has in some quarters
generated a feeling of hostility toward the pipeline and
its workers.

The attractive wages paid by Alyeska have led many
persons to abandon jobs for pipeline employment. For
example, it has been reported that some farmers in the -
Fairbanks and Delta Junction areas have, for one season.
at least, ceased to farm in order to contract themselves

1/ Copper River Native Association, pp. 12-13.

Z/ Impact Information Center, Report No. 21 (Oct. 1975), p.
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and their equipment to pipeline related work. In other
areas rural villagers have left home for pipeline employ-
ment brlnglng about a declipne in the traditional sub-
sistence activities like hunting and fishing.l/ It is

to be expected that once pipeline construction ceases
these people would return to their former activities.
However, natives may find it difficult to readjust to
sub31stence living after such an introduction to the
white man's cash economy ..

Rural communities have experienced special problems
because of the pipeline. One complaint has been that
leadership in these areas has been decimated as large
numbers of men have departed for pipeline employment.

In addition villagers have complained of a loss of
community spirit and well- belng in the face of economic
change. As one villager put it, '"Where the whole
community used to go out and cut logs for someone's .
new home, now no one will do anything for nothing. . .."2/

Implicit in complaints such as this is a measure
of hostility toward the pipeline, its workers and, of
course, the changes wrought by both. A survey of senior
citizens by the Impact Information Center in Fairbanks
elicited comments like these:

"Being an old-timer from the Territorial
days, I resent the influx of rabble
looking for the 'easy-buck' and caring
little for our traditioms . . ."

"heir big wages and money always help
to get what they want. I do not think
the pipeline people should be allowed
to take over here from us poorer people."3/

The growth of the urban areas of Anchorage and Fair-

banks engendered in part by Alyeska appears to be permanent.

The increased population, conjestion, traffic, crime and

1/ Fairbanks Town and Village Assoc. for Development, Inc.,
Report on Questionnaire Surveys (June 1975), p. 2.

2/ Falrbanks Town and Village Assoc. for Development Inc.,
Report No. 4 (June 1975), pp. 8-9.

3/ Impact Information Center, Senior Citizens: The
Effects of Pipeline Construction on Persons Living
in Fairbanks (June 19/5), pp. 3=5.




urban ills add another dimension to the change brought
about in the last several years. In comparison to the
lower 48, Anchorage and Fairbanks remain relatively small
cities, but to Alaska the change is significant as to one
longtime Fairbanks resident who summed his feelings with,

"Wou just can't drive your dogsled to the post office
anymore."'1/

1/ 1bid., p. 37.
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v. Government Receipts and Outlays in Alaska
Overview

In 1975, the government sector dominated the Alaskan
economy. Federal, State, and local governments provided
40 percent of the total employment in the State. Moreover,
government (Federal, State, and local) was the largest
economic sector contributing nearly 19 percent of the Gross
State Product (GSP). By 1980, State of Alaska revenues
(excluding federal grants) are projected to jump from their
1975 level of about $300 million to nearly $1,450 million.
This jump in State receipts is projected for a period when
the Alyeska pipeline construction employment will have
mostly terminated. Alaska probably will spend most of its
revenues or invest them in Alaska. Thus, government may
become even more dominant in Alaska's economy during the
period in which a natural gas transportation system would
be built.

Construct}on of a gas transportation system (hereafter,
gas pipeline 1 ) is scheduled to follow completion of TAPS, 2/
the Alyeska oil pipeline. Therefore, the relevant descrip-
tion of the public sector, which would be impacted by a gas
pipeline, is necessarily a projection of the period following
completion of the Alyeska pipeline. Since Alyeska is sched-
uled for completion in Fall, 1977, the following years will
serve as the "base case."

Projection of a base case is especially difficult for
Alaska. First, the State is not "typical' of lower 48 states.
Second, the State will be experiencing a decline in private
sector construction employment as Alyeska is completed
although service industry employment may offset this decline.
Earnings may fall, however, with lower wages and less over-
time. Third, this decline will follow a major "boom" in the
economy and its attendant problems. Fourth, the State's
probable use of its extraordinary increase in revenues is
unknown. Fifth, actual State revenue increments depend on
several variables that cannot be easily projected. In summary,

1/ In the case of the El Paso Alaska, Inc. proposal the term
"gas pipeline" includes liquification and shipping facili-
ties as well as a gas pipeline.

2/ Trans-Alaska Pipeline System (i.e., oil pipeline).




projecting a "base case' cannot be done with a high degree .of
confidence and depends in large measure on the assumptlons
used for the analysis.

In contrast to the Alyeska project, the impacts on the
public sector from constructing and operating alternative
natural gas pipelines may not appear large. Firstly, much
of the adjustment in the economy attendant to a major con-
struction project has or will have already occurred. This
adjustment has not occurred, however, for certain communities
that may be impacted under a gas pipeline's construction.
Secondly, the State's projected revenues related to the pro-
posed gas pipeline facilities and to gas production are only
a fraction of the projected oil revenues from Alyeska. The
State's incremental revenues would not only be much less
than from Alyeska, but also would be adding revenues to a
substantially larger State revenue base.

Federal Government

Among the levels of govermment, the Federal government
has historically been dominant in its effects on the Alaskan
economy. Variations in national defense activity levels in
the State have been a major force in economic fluctuations.
Now, however, Federal government employment in Alaska is
declining relative to State and local government employment
and to private sector employment. Also, the Federal contri-
bution to GSP is declining relative to that of State and
local governments. Since the role of the Federal government
in the Alaskan economy is becoming less important, and be-
cause construction and operation of a gas pipeline is not
expected to impact this Federal role significantly, the
emphasis here will be on Alaskan State and local public
finances.

Less than half of one percent of total Federal outlays
are made in Alaska. Nevertheless, the Federal budget has
an important impact on Alaska's economy. In fiscal 1974,
Federal outlays in Alaska totaled $1,136 million. In com-
parison, the Federal "Tax Burden" in Alaska that year amounted
to $447 million, only 39 percent of Federal outlays. Thus,
the Federal government injected twice as much into the
Alaskan economy as it took out.

On a per capita basis, 1974 Federal outlays in Alaska
ranked the highest of any State (except the District of

Columbia) at $3,402 per person compared to a national average
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of $1,322 per person and far above second ranked Hawaii with
$1,948. 1In that same year, Alaska ranked ninth in per capita
"Tax Burden" at $1,398 per person which was above the national
average of $1,232 per person, but behind Connecticut which
was first with 81,581 per capita in Federal taxes. .Thus in
1974, net Federal outlays in Alaska were $2,004 per person.

In comparison, the state with the next largest net Federal
outlays that year was MlSSlSSlppl with only an $821 per

capita figure.

Federal aid to Alaska doubled between 1970 and 1974 from
$116 to $234 million. This was in step with the national
growth in Federal aid to states. In 1974, the largest aid
programs (over $5 million) were, in millions:

Highway Trust Fund § 76.1
School Assistance in Federally
affected areas - 33.3
Federal Airport Program 15.4
Public Assistance: ’ 14.7
Maintenance Assistance $ 7.8
Medical Assistance 4.1

Construction of waste

treatment facilities 8.2
Revenue Sharing 7.9
Food Stamp program 7.0
Elementary and Secondary Schools 6.7
Mineral Leasing Act Shared Revenues 6.0
Other 58.7

$234.0

Federal aid to Alaska may change, of course, at the end
of the decade, particularly when the State begins to obtain
large amounts of revenues from North Slope oil and gas. On
the other hand, some aid to the State could increase. 1In
particular, severe and continuing post Alyeska construction
unemp loyment could lead to increased Federal aid.

Alaska State Govermment - Overview

From 1965 to 1969, Alaska State General Governmental
annual expenditures climbed from $175 million up to $245
million (Table 21), ~an increase of $70 million in -
four years. 1In September 1969, the Prudhoe Bay bonus lease
sales brought the State $900 million in FY 1970. Moreover,
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Table‘ 21

State of Alaska

General Revenues and Expenditures
1965 - 1974
(millions of current dollars)

General Annual
Fiscal Governmental General Surplus or
Year Expenditures 1/ 2/ Revenues (Deficit)
1965 $ 175 $ 164 $ ( 11)
1966 173 168 ( 5)
1967 240 219 ( 21)
1968 250 221 ( 29)
1969 245 200 ( 45)
1970 296 1,157 861
1971 406 352 ( 54)
1972 673 370 (303)
1973 543 377 (166)
1974 597 | 424 (173)

1/ An element of Shared Revenue and State Aid exists

in this category since it includes funds disbursed
to aid local school dlstrlcts, e.g., in 1974 a total
of $95 million.

2/ The State appropriates Federal grant monies as well
as fundsfrom State sources.

Source: State of Alaska, Annual Financial Report, FY1974,
November 19, 1974, Tables I and III.
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the State anticipated large increases in revenues from early
completion of the oil pipeline. Between 1970 and 1974, annual
State expenditures jumped by $300 million, but the p1pe11ne
was not completed. Thus, revenues did not keep pace with
expenditures. The annual deficits were financed from the
Prudhoe bonus sale assets, and these assets are now about
depleted. Unfortunately, the pipeline is not scheduled for
completion until the Fall of 1977.

To make up the budget deficit as the State's assets or
General Fund Surplus runs out, and until Prudhoe oil pro-
duction begins, the State is relying on a new oil and gas
in-place reserves tax. At present, this tax is only to be
in effect for two years, calendar years 1976 and 1977. Then
it is scheduled to terminate. Payments made under the re-
serves tax will be a tax credit offsetting future production
taxes. The reserves tax is expected to generate close to
$500 million in State revenues during its two year term.
Nevertheless, it appears that the State will require addi-
tional revenues during this period to balance its budget
given anticipated outlays. New "stopgap" revenue sources
are being considered.

The Alaska State Constitution does not permit borrowing
for operating expenditures. Nevertheless, the State budget
is in "deficit" in the sense that the State (1) is depleting
its assets and (2) is "borrowing" against future expected
revenues by use of the temporary oil and gas reserves tax.
The first action reduces the State's annual income from
investments. The second action reduces the future net oil
and gas receipts available to the State since the tax law
provides that any o0il and gas reserves taxes paid may be
used as a credit against 011 and production (severance)
taxes as they become due.

When the Prudhoe o0il revenues become available, the
State's revenue situation will undergo a dramatic change.
Non-federal revenues in FY 1980 should be about five times
greater than in FY 1975. State o0il receipts are based on
0il production and the net-back wellhead value of the oil. l/
Increases in the U.S. West Coast price of oil will increase
State revenues. Cost overruns on Alyeska construction will

1/ The net-back wellhead value is the West Coast price of

0il less transportation costs. Alternatively, State oil
taxes may be calculated using a specific cents per barrel
schedule as adjusted by the Wholesale Price Index for
crude petroleum. This method is now in use.
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serve to decrease State receipts because they decrease the
net-back.value while at the same time increasing property
tax revenues. In the initial years of operation, the
Alyeska pipeline may not operate at full capacity, thus
limiting State receipts. In addition, credits under the
reserves tax, and payments under the Native Claims Settle-
ment Act, both will temporarily reduce somewhat the annual
receipts from oil available for spending. Finally, tax
revenues related to Alyeska employment will decline as
construction is completed although increased service indus-
try may offset this decline, particularly since Alaska
residents would spend a greater percentage of their income
in the State.

It is difficult to predict the State's fiscal balance
at the end of the decade during construction of a gas trans-
portation route. The receipt side of the budget would show
a dramatic rise, but it will come belatedly after an ex-
tended period of rapidly rising outlays, current account
deficits, and a depletion of Prudhoe lease sale assets.

The outlay side of the budget could, given recent experi-
ence, easily rise to at least match current receipts. The
State has, apparently, many needs and wants. Although

some persons foresee the State rebuilding its assets by
saving a part of its oil receipts, it is not at all certain
that this will occur. If the State does save, it may invest
its funds within the State and thus have an initial effect
on the State's economy similar to what would have occurred
if it had spent all of its receipts. The longer term
impact might differ, however, if '"'saved' receipts augment
investment in the State compared to the alternative of
spending on social programs.

Alaska State Government - Revenues

In 1975, Alaska State revenues (i.e., excluding federal
grants) totaled $297 million (Table 22). Taxes of
$163 million accounted for 54 percent of this total. Nearly
half of this tax revenue, $75 million, came from the indi-
vidual tax (Table I.B.3.a.V.3). Severance taxes of $30
million contributed about a fifth of the tax revenues,
and selective sales and use taxes of $24 million were al-
most as important. The gross receipts and business taxes

of $16 million added 10 percent to tax revenues and property

taxes added $7 million, roughly 4 percent of tax revenues.
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Table 22

AT.ASKA STATE REVENUES

FISCAL YEARS 1975 AND 1980

(Thousands of dollars)

Receipt Source

TAXES

Property taxes

Selective Sales and Use Taxes

Income taxes
Corporation/Fiduciary
Individual

Gross Receipts/Business Taxes

Severance Taxes ‘

Other Taxes

LICENSES AND PERMITS

Business Licenses and Permits
Non-Business Licenses and Permits

INTERGOVERNMENTAL RECEIPTS

Federal Shared Revenue

STATE RESOURCE REVENUES

Facilities Related Charges
Services Related Charges
Sale/Use of State Resources

MISCELLANEQUS REVENUES

Returns, etc.

TOTAL UNRESTRICTED REVENUES
SPECIAL FUNDS

1975

Revised
Estimate

162,617

6,501
24,366
84,575

9.659
74,915
15,723
29,574

1,877

11,888

4,150
7.737

10,475
110,919
16,830

3,697
90,391

1,135

297,036
28,308

1980
Estimate

753,39

108,001
46,316
97.633
21,754
75,878
22,723

476,546

2,173

15,978

4,762
11,216

11,713,
662,175
22,887

6.278
633,009

1,667

1,444,929
49,517

Source: State of Alaska, Revenue Sources-Alaska-Fiscal Years

1974-80, undated.




Table 23

ALASKA STATE REVENUES

FISCAL YEARS 1975 AND 1980

Percentage of Total

Receipt Source

TAXES

Property Taxes
Selective Sales and Use Taxes
Income Taxes

Corporation and Fiduciary
~Individual
Gross Receipts and Business Taxes
Severance Taxes
Other Taxes

LICENSES AND PERMITS

Business Licenses and Permits
Non-Business Licenses and Permits

INTERGOVERNMENTAL RECEIPTS

Federal Shared Revenue

STATE RESOURCE REVENUES

Facilities Related Charges
Services Related Charges
Sale and Use of State Resources

MISCELLANEOUS REVENUES

Returns, etec.

TOTAL UNRESTRICTED REVENUES

1975

percent

54

|y N 3
N = w HOWULUNWoo N

100

1980
percent

52

RO R OWNUIN~WN

100

Source: State of Alaska, Revenue Sources-Alaska-Fiscal Years

1974-80, undated.
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The State estimates that tax revenues will climb three-

fold to $753 million by 1980. Since most of the increase is

expected from severance taxes and property taxes related to
0il production and transportation, the relative importance
of the State's several taxes would change markedly. Tax
revenues as a percentage of total receipts, however, is
expected to stay about the same. Severance taxes are anti-
cipated to yield $476 million in 1980, about 63 percent of
tax revenues and a third of the State's total revenues that
year. The revenue from property taxes is expected to climb
to $108 million and thus yield 14 percent of the State's

tax revenues.

In the 1975-1980 period, individual income taxes are not
expected to grow and would produce by 1980 only 10 percent
of State tax receipts. Corporation and fiduciary taxes and
selective sales and use taxes both are expected to more than
double during this period and together would yield $68 million
or 9 percent of State taxes in 1980. Thus, severance taxes
which are now relatively unimportant in the State's tax
revenue structure will become the dominate factor, and
therefore projections of the government base economy depend
importantly on the projection of this tax revenue source.

The State of Alaska also obtains revenues from four
other revenue categories: licenses and permits; intergov-
ernmental receipts (i.e., Federal shared revenues); State
resource revenues; and miscellaneous sources. In 1975,
State resource revenues contributed $111 million, or 36
percent, to total State revenues while the other three
added $23 million, or about 8 percent, to State revenues.
Royalties on production of State owned minerals dominated
the State's resource revenue category in 1975 and this is
projected as the largest source of the tremendous growth
in State revenues by 1980. 1In 1975, the sale or use of
State resources brought the State $90 million; by 1980 this
source is projected to jump to $633 million.

In summary, between 1975 and 1980 the State projects
0il production, royalty, and transportation property tax
revenues to the State to climb by about $1,100 million.

How this tremendous increase in State revenues is spent will
in large part determine Alaska's base economy during the
period in which a gas pipeline would be constructed and
operated.
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e. Alaska State Government - Qutlays

In 1975, operating budget outlays from State sources, i.e.,
the General Fund, by the State of Alaska amounted to $455
million while total State outlays from all sources was $651
million (Table 24 ). The nearly $200 million differ-
ence was in Federal aid. Since we are primarily interested
in how the State allocates its own funds, the discussion here
will focus on State outlays from its own sources.

The largest program category in the State's budget is
Education. In 1975, this program absorbed 39 percent of the
operating budget with outlays of $178 million (Table 25 ).
Although outlays on Education rose by $36 million over the
1974 level, Education fell in relative importance from its
1974 level of 42 percent of outlays.

After Education, the next most important program was
Transportation. 1In 1975, Transportation outlays were $72
million, nearly 14 percent of State expenditures. In com-
parison to 1974 budget levels, Transportation outlays climbed
23 percent but like Education, became relatively less im-
portant. Also important in State outlays in 1975 were the
Development program and the Administration of Justice program.
Development was allocated $48 million or 11 percent of total -
General Fund spending while Justice received $43 million
which was 9 percent of the budget.

The other budget categories were of less importance to
the budget although social services and health when combined
were 12 percent of 1975 General Fund outlays. Both of these-
categories, however, declined in relative importance com-
pared to 1974 although together they grew by $35 million
from 1974 to 1975.

The State of Alaska's operating budget by agency is°
shown in Table 26 . In 1975, the Department of
Education spent $118 million and the State-Operated Schools
spent an additional $12 million. The Department of Health
and Social Services, the next largest, spent $53 million.
Each with roughly $30 million were the Departments of Public
Works, of Highways, of Community and Regional Affairs, and
the University of Alaska. The other departments and agencies
were less important in the budget. '
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Table 24

ALASKA STATE

OPERATING BUDGET BY PROGRAM CATEGORY

(millions of dollars)

FY 74 Actual

FY 75 Adjusted

General General
_Fund Total Fund Total
Education 151.8 207.8 177.5 243.9
Social Services 29.4  61.5 31.1 93.7
Health 20.5 27.6 23.4 _30.8
Natural Resource Management and
Environmental Conservation 19.8 _27.6 25.8 38.1
Public Protection ' 7.1 9.4 9.7 13.5
Administration of Justice 33.0 34.9 42.7 46.4
Development | . 20.7 21.8 47.5 _49.0
Transportation 58.7 70.4 72.0 87.8
General Government 22.2 35.3 25.5 48.0
Total Operating Budget 363.2 496.3 455.2  651.2

Year

Source: State of Alaska, Budget Document-Alaska-Fiscal

1975-76, February 10, 1975.
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Table 25

ALASKA STATE
OPERATING BUDGET - BY CATEGORY

Percentage of Total Operating Budget

1974 Actual

FY 75 Adjusted

General General

Total Fund** Total Fund**
Education | 41.8  41.8  37.5  39.0
Social Serviées _12.4 8.1 _14.4 6.8
Health 5.6 5.6 4.7 5.1

Natural Resource Management and

Environmental Conservation 5.6 5.4 5.9 5.7
Public Protection 1.9 2.0 2.1 2.1
Administration of Justice 7.0 9.1 7.0 9.4
Development 4.4 5.7 7.5 10.5
Transportation 14,2 16.2 _13.5 15.8
General Government 7.1 6.1 7.4 5.6
Total Operating Budget 100.0  100.0 100.0  100.0

* Allocation of Salary increase items and revised programs.

*% Includes Federal Revenue Sharing Fund appropriations; FY 74

$69.7, FY 75 $7,206.6, FY 76 $-0-.

Source: State of Alaska, Budget Document-Alaska-Fiscal Year

1975-76, February 10, 1975.




Table 26
ALASKA STATE

OPERATING BUDGET BY AGENCY

(millions of dollars)

TOTAL ALL FUNDS STATE GENERAL FUNDS*¥*
FY 74 FY 75 FY 74 FY 75
Actual Adjusted*** ‘Actual Adjusted***
Governor's Office 7.3 39.3 4.2 22.0
Administration 24.0 23.5 21.7 21.6
Law 3.6 4.7 3.1 3.9
Revenue 9.6 12.8 9.5 12.5
Education 120.5 136.0 103.4 118.1
Health and

Social Services 73.0 79.5 49.2 52.6
Labor 11.9 30.5 1.4 2.3
Commerce 3.4 4.8 3.0 4.1
Military Affairs 2.7 3.1 1.3 1.6
Natural Resources 8.9 8.7 7.7 7.7
Fish and Game ‘ 12.5 17.0 6.1 8.8
Public Safety 11.8 18.5 11.3 16.9
Public Works ) 37.5 45.4 26.7 32.5
Highways 31.1 47.4 22.2 29.5
Economic Development** 1.9 . 2.1 1.9 2.1
Environmental

Conservation 1.6 3.6 1.3 1.9
State-Operated Schools 37 .4 48.5 : 9.4 11.7
Community &

Regional Affairs 15.2 29.3 13.3 27.6
Legislative Branch 3.7 3.7 3.7 3.6
Judicial Branch 10.4 11.8 10.2 11.7
University of Alaska 40.5 46.0 26.6 30.7
Bond Committee 27.7 34.5 25.8 “31.6
TOTAL 496.3 651.2 363.2 455.2

* Includes Federal Revenue Sharing Fund appropriations - FY 74 $69.7,
FY 75 $7,260.6,

** This Department has been phased out

*%* Adjusted mid-year FY 1975

Source: State of Alaska, Budget Document+Alaska-Fiscal Year 1975-76,
February 10, 1975.
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Alaska's budget will undoubtedly grow as the Alyeska
pipeline related revenues are realized. Assuming that the
State spends most of its revenues, the 1980 budget from
the General Fund would be roughly three times its 1975
level. Projecting the budget categories which are most
likely to see large growth is at best difficult. Education
should grow because of the policy of regionalization of
secondary education, the movement to greater local antonomy
in education policy, the increasing percentage in the State's
share of the basic need formula, the growth of the basic
need amount (perhaps faster than inflation), and the higher
expectations for State outlays on education by Alaska
residents.

Spending on transportation is likely to grow rapidly.
Proposals for new roads, improved roads, for a new railroad,
and for water transport all have support. Even if only a
few are funded the expense of construction in Alaska would
make transportation an obvious candidate for growth. Social
Services and Health could grow rapidly. The disparities in
the standard of living among residents in Alaska is pro-
nounced, and these types of services may be increased to
offset some of the apparent inequities. Finally, there is
interest in expanding Alaska's base economy through State
government action. Whether the State invests directly,
makes low interest loans, gives reduced taxes for new in-
vestments, or adopts other measures, the development cate-
gory of the budget could also grow rapidly. In particular,
there is strong interest in expanding the renewable resource
industries such as forestry, fisheries, and tourism.

f. Local Government

In 1975, local govermments in Alaska spent over $207
million (Table 27 ). This was an increase of 20
percent over the 1974 level and more than double the 1970
amount. Since the data are for four main population centers
they understate somewhat total local govermment finances.
About half of the expenditures were for education, roughly
$100 million. General government outlays were $26 million,
public safety took $18 million, public works absorbed $9
million, and other functions totaled $53 million in outlays.
Since some local govermments include utility systems, e.g.,
electric utilities, in their budgets, their local government
outlays may be higher per capita than for communities that
do not include them.
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Table 27

ALASKA
LOCAL GOVERNMENT 1/
RECEIPTS AND OUTLAYS
(millions of current dollars)

Selected Local Government Receipts

FY FY FY

1970 1974 2/ 1975 2/
Property Taxes $27.8 $52.2 - $65.2
Sales Taxes 6.7 9.5 10.4
Other 9.2 27.6 27.2
Total Local Sources 43.7 89.3 ' 102.8
Federal & State Revenue 40.7 99.2 114.0
Total All Sources $84.4 $188.5 $216.8

Selected Local Government Outlays

FY FY FY

1970 1974 2/ 1975 2/
General Government $ 7.3 $20.5 $25.7
Public Safety 7.1 15.3 17.6
Public Works 3.9 8.0 9.2
Education 47.1 86.2 99.1
Other 19.8 42.4 52.7
Total $85.3 $172.4 $206.8

1/ Aggregate statistics are presented for the cities and
boroughs of Anchorage, Fairbanks, Juneau and Ketchikan.

2/ Estimate.

Source: City and Borough Annual Financial Reports reported in
State of Alaska, Department of Economic Development,
A Performance of the Alaskan Economy, Volume Three,
Number One.




Some local government budgets are expanding to meet the
increased demands for services from construction workers.
The need for expansion because of Alyeska construction should
have evaporated by the time the gas pipeline construction is
started. In fact, the demand for many local government
services may be falling at the time construction of the gas
pipeline is expected.

The primary source of local government receipts is from
the Federal and the State governmments. In 1975, over half
of local government receipts came from this source. Local
government revenues from their own sources are dominated by
property taxes. In 1975, about 63 percent of local govern-
ment revenues were from property taxes and 10 percent came
from sales taxes. 1In the 1978-1980 period, property taxes
in some areas will have grown from the value of Alyeska
property, although there are State imposed limits to the
amount of taxation local governments can place on this
source. Other increases in the property tax base probably
would slow with the completion of Alyeska. The sales tax
base, i.e., gross sales, may decline as Alyeska construction
workers are laid off and as some of these workers leave
Alaska. Since the State is apparently committed to paying
an increasing percentage of education costs, variations
in enrollment should not be a major problem to local govern-
ments. However, capital costs may be a cash flow problem
as the State government does not reimburse local govern-
ments for education capital outlays except after several
years delay. :

As in the past, the financial strength of Alaskan local
governments in the base case years will depend primarily on
property tax revenues and on the State's transfer of its
financial resources to the local govermments for education
and other purposes. With reduced impacts from Alyeska,
with the large jump in State financial resources, and with
the Alaskans' preference for localized spending decisions,
the several local governments should, overall, be in a
strong financial posture.
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b) Socio-economic Impacts

i. Model Used for Impact Projection

The basic estimates of natural gas transportation system
socio-economic impacts in Alaska made in this FEIS are derived
through the use of a computer simulation model of the Alaskan
economy developed by the Institute of Social Economic and
Government Research (ISEGR) of the University of Alaska. The
model was developed as part of the Institute's Man in the Arctic
Program (funded in part by the National Science Foundation.)

The model is therefore referred to as the MAP model. Specifically,
data used for pipeline impact projections came from several com~
puter runs of the MAP model done for the FPC and the U. S. Depart-
ment of the Interior by ISEGR in January 1976.

Many of the 1975 figures presented in this socio-economic
impact section will differ slightly from 1975 figures presented
earlier in the socio-economic description section. This is due
to minor changes made in the MAP model between June 1975 and
January 1976 which are reflected only in the impact section.

a. General Discussion

The generalized structure of the MAP statewide economic
model is shown in Figure 11, A discussion of the model including
the complete set of equations used in the statewide model is
provided in Appendix B. The relationships in the model are
based on econometric analysis of Alaskan data covering the period
since statehood.

In very general terms, the model operates sequentially to
estimate industrial output, industry employment, wages and
salaries, and finally real disposable personal income. The
determination of industrial output is the key element in the
model and determining relationships vary significantly from one
industrial sector to another.

Once output has been determined in each of the major
industrial sectors, the next step in the model is to determine
industry employment based on historical relationships between
industry output and employment. Industry wage rates are then
calculated as a function of projected wage rates in the U. S.
and/or relative prices in Alaska. The projections of industry
enployment and wage rates are then combined to estimate wages
and salaries. Total personal income is estimated as a function
of total wages and salaries, and then disposable personal
income is estimated as a function of personal income.
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Figure 11 Simplified Structure of MAP Statewide Economic Model




As shown by the feedback loop in Figure 11 real disposable
personal income is a principal determinant of output in the
support sector and in the construction industry. Anything
which affects personal income will affect support sector and
construction output and vice versa. To reflect these inter-
relationships, industrial output and personal income are
simultaneously determined in the model. '

In addition to the economic variables discussed above,
the MAP model has the capability for projecting population and
si:ate and local government revenues and expenditures. The
equations used for these projections depend upon estimates
derived from the economic projections, and are shown in
Appendix B.

b. TImpact Evaluation Process

The MAP model was first used to project Alaska's development

under the assumption that no gas pipeline is constructed. A
second projection was then made which incorporates the Arctic
proposal, and a third projection incorporated the E1l Paso pro-
posal. The impacts of the two proposals were then measured as
the differences between each of the gas pipeline projections
and the no-gas-pipeline projection. A major factor determining
the economic impact of either proposal is the amount of revenue
generated for the state of Alaska.

c. Regional Model

Unless otherwise noted, the impact projections shown in -
this EIS were generated by the MAP regional model. An advantage
of this model is that it allows regional impacts as well as
statewide impacts to be projected. The seven regions considered
in these projections have been previously shown in Figure 10.

The overall structure of the regional model and the relationships

used take the same general form as the statewide model. The

regional model however, includes greater industry detail and

takes into account differences in regional behavior patterns.
For the sake of brevity, the equations for the regional model
have not been reproduced in the FEIS.
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d. Assumptions

Among the key explicit and implicit assumptions used by
ISEGR for the FPC which are reflected in the impact projections
of the FEIS are the following:

1.

2.

0il from the Alyeska oil pipeline will
begin to flow in 1978,

Significant construction will begin

in 1977 for both the Arctic and El Paso
proposals. Once started both projects
would be completed on the schedules
estimated by Arctic and E1l Paso.

Both proposals would have equal natural
gas throughout reaching a level of 2.5
bef per day from Alaskan sources,.l/

The wellhead price of gas would be $.50
per Mcf.

The wellhead price of oil would be $7.00
per barrel. Since transportation costs
to the lower 48 states were assumed to be
$4.00 per barrel, this wellhead price
would correspond to a refinery gate price
of $11.00 per barrel in the lower 48.

The state would save 25 percent of
recurring petroleum revenues and 50 percent
of lease bonus payments and the savings
would be placed in an interest-earning
investment trust fund.

A set of so-called accelerated petroleum
development policies would be followed.
The term "accelerated" is a word used by
ISEGR to differentiate this petroleum
development scenario from limited develop-
ment and maximum development scenarios

1/ The Arctic proposal also includes gas from the McKenzie

. Delta in Canada. The availability of this gas would
influence the unit transportation costs of the Arctic
gas system, but since a $.50 wellhead price is assumed
for the model, the effect on Alaska is not shown (i.e.,
changes in Alaskan resources). }
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which can also be incorporated into
the MAP model. Among the key aspects
of the accelerated petroleum develop~
ment scenario are:

(a) The development of the Naval
Petroleum Reserve IV. Pro-
duction would start in 1983
and a second oil pipeline
would be constructed.

(b) A series of other oil leases and
corresponding production would
take place including development
in the Gulf of Alaska, the North
Slope uplands, and lower Cook
Inlet.

(c) State o0il production, including
the above oil development and
Alyeska, would result in 2 million
barrels per day production by 1980,
5 million by 1985, and 7.7 million
by 1990.

8. Applicants' cost and related data is that

utilized in the MAP model reported in
Institute of Social, Economic and Govern-
ment Research, University of Alaska,
Impact on the Alaska Economy of Alterna-
tive Gas Pipelines, prepared for the
Aerospace Corporation, (April, 1975).
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ii. Population

Table 28 shows the projected population increases due to
the Arctic and E1 Paso proposals. By 1990, economic activity
associated with the Arctic proposal would generate a population
increase of about 10 thousand as compared with more than 26
thousand for the El Paso proposal. For both proposals, over
sixty percent of the population increase will take place in
the Anchorage region. ' : :

The population increases generated by the Arctic proposal
show a steady increase each year through 1990. 1In contrast,
the E1 Paso increase fluctuates, reaching a temporary peak of
about 24 thousand in 1980, declining somewhat for two years
and then steadily increasing through 1990.

During the peak year of construction in 1978, the popu-
lation increase generated by E1l Paso would represent about a
four percent increase over the baseline population projection
without the project. The peak percentage increase of about
five percent would be reached in 1979-80. 1In 1990 the per-
centage increase would be about three percent. For Arctic the
percentage increase would be about one percent for both the
peak year of construction (1979) and 1990. See Table
for the base case population figures as well as total population
figures including gas pipeline impacts.

During construction, the El Paso project would likely
stimulate continued migration into Alaska by job seekers.
However, the amount of immigration would likely be less
than during Alyeska oil pipeline construction. A number of
workers mow filling oil pipeline jobs are expected to work
on gas pipeline construction under either proposal.

In making regional projections staff assumed that in
general construction workers would reside in the region in
which they worked. As a result of this assumption, all con-
struction workers for the LNG plant and marine terminal were
located in the South Central region. In their letter of
comment on the DEIS, ELl Paso informed staff that they assumed
the majority of households of construction workers employed
in the South Central region would be maintained in the Anchorage
area. 1If the El Paso assumption is correct the regional pro-
jection for population, GSP, employment, and wages and salaries
will be overstated for the South Central region and understated
for the Anchorage region. The combined totals for the two
regions would still be the same, and statewide totals would,
of course, be unaffected. :
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TABLE 28

ESTIMATED POPULATION GENERATED AND REGIONAIL DISTRIBUTION
(in'thOusands) )

Pipeline State Region

& Year Total Anchorage Scuthcentral Fairbanks All Others
Arctic

1977 .4

1978 1.8 .8 .2 .1 .7
1979 3.0 1.4 .3 .3 1.0
1980 5.3 2.9 .9 .5 1.0
1981 5.9 3.3 1.0 .6 1.0
11982 6.4 3.6 1.0 .7 1.1
1983 6.9 3.9 1.1 .7 1.2
1984 7.3 4,2 1,1 .7 1.3
1985 7.7 4.5 1.2 .8 1.2
1986 8.1 4.8 1.2 .8 1.3
1987 8.6 5.2 1.2 .8 1.4
1988 9.0 5.6 1.3 .9 1.2
1989 9.6 6.0 1.3 .9 1.4
1990 10.2 6.5 1.4 .9 1.4
El Paso

1977 6.6 -0.5 6.8 0.5 -0.2
1978 17.4 1.1 15.0 1.3 0
1979 - 23.5 5.0 14.8 2.4 1.3
1980 24,1 10.6 7.6 2.5 3.4
1981 20.8 11.1 4.1 2.2 3.4
1982 20.0 10.7 4.0 2.1 3.2
1983 20.2 10.9 3.9 2.1 3.3
1984 20.7 11.4 4.0 2.1 3.2
1985 21.4 12.0 4.0 2.1 3.3
1986 22.2 12.6 4.1 2.1 3.4
1987 23.0 13.3 4,2 2,2 3.3
1988 24.2 14.4 4.3 2.2 3.3
1989 25.3 15.3 4.4 2.2 3.4
1990 26.8 16.6 4.5 2.3 3.4

Source: January, 1976 runs of MAP regional model




TABLE 29

PROJECTED POPULATION FOR ALASKA INCLUDING
PIPELINE GENERATED POPULATION
(In Thousands)

Total Including Pipeline Generated

Base Case
Year Without Gas Pipeline Arctic El Paso
1975 381.8
1980 482.9 h 488.2 507.0
1985 633.3 | 641.0 654.7
1990 802.5 812.7 829.3
Source: January 1976 _runs of VMAP region_aJ._ rodel
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iii. Selected Private Sector Economic Impacts
from Construction and Operation

a. Overview

Following the sequence shown in Figure 11 | a very general
description of the economic impact process that would be gene-
rated by either gas pipeline would be as follows:

During construction the primary statewide impact would
be to increase output and employment in the construction
industry. Then, employment and output in the mining industry
would increase as the project began operation. Also output
and employment in the state and local government sector would
increase as a result of tax revenues generated by the project.
Finally as workers in the mining, construction, and government
sectors spend their additional income, the economic multiplier
process would produce an increase in the output of the support
sector industries of Alaska.

The Arctic project would have a relatively small impact
on the state economy. By 1990, the increases in GSP and
employment generated would represent only about a one percent
increase over base case figures without the project. The
support sectors would account for most of the long run economic
impact.

The impact of the E1 Paso proposal on the statewide
economy would be much greater than that of Arctic. The 1990
_increases in GSP and employment generated would be about
five and three percent respectively over base case figures
without the project. As with Arctic, a significant part of
long run impact would be attributed to the support sector
industries. However, the mining industry would account for
the greatest share of GSP increase by 1990 due mainly to the
operation of the LNG facility and marine terminal.

Although total personal income would increase as a
result of either proposal, neither would result in a signi-
ficant lasting increase in real per capita income.

Because of its role as the manufacturing and service
center for the entire state, the Anchorage region would
account for about half of the statewide employment and income
impacts under either project.
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b. Gross State Product

Table 30 shows the projected real gross state product
(GSP) that would be generated by the alternative gas pipeline
proposals, The E1 Paso proposal would increase real GSP by
about $282 million in 1980. After declining somewhat through
1984, the E1 Paso impact on real GSP reaches $286 million in
1990. The Arctic proposal would increase real GSP by $32
million in 1980 and by $49 million in 1990.

As shown in Table 30 the increase in real GSP is dis-
tributed among a number of 1ndustr1es for both proposals.
The 1arge component under the "mining and pipeline con-
struction'" column for El Paso is due in large part to the
operation of the LNG terminal, which is classified in the
mining sector. This component accounts for about 65 percent
of the 1990 increase in real GSP.

Table 31 shows the regional distribution of real GSP
impacts. Over half of the 1990 impact would be in the
Anchorage region under the Arctic proposal and in the South
Central region under the E1 Paso proposal.

In 1980, the El Paso generated real GSP would represent
a 8,7 percent increase over the baseline GSP projection with-
out the project. In 1990 the percentage increase would be
5.3 percent. For Arctic the percentage incre§§es would be
about one percent for both years. See Table for the base
case real GSP projections as well as total real GSP figures
including gas pipeline impacts.
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TABLE 30

REAL GROSS

STATE PRODUCT GENERATED

(Millions of 1958 Dollars)

Economic Sector Grouping

Pipeline Mining and Pipeline State and Local Trade Other Support
and Year| Total Construction Government and Industries a/
Services
Arctic
1977 3.2 1.2 0.1 1.4 0.5
1978 14.1 4.6 0.5 6.7 2.3
1979 19.5 5.7 1.3 8.7 3.8
1980 31.7 8.4 6.2 8.5 8.6
1981 33.4 8.4 6.5 9.2 9.3
1982 34.3 8.3 6.4 9.7 9.9
1983 . 35.2 8.2 6.4 10.2 10.4
1984 36.2 8.1 6.3 10.7 11.1
1985 37.7 8.3 6.3 11.3 11.8
1986 39.2 8.3 . 6.3 12.0 12.6
1987 41.1 8.5 6.3 12.8 13.5
1988 43.4 8.6 6.3 13.7 14.8
1989 46.0 8.7 6.4 14.8 16.1
1990 49.1 8.8 6.5 16.2 17.6
El Paso
1977 47.5 24.4 0.2 15.3 7.6
1978 114.0 50.6 4.1 38.5 20.8
1979 235.3 149.6 9.4 45.5 30.8
1980 282.4 200.0 16.8 40.6 25.0
1981 268.5 196.7 15.9 27.5 28.4
1982 256.2 191.6 13.3 25.0 26.3
1983 252.1 187.9 12.5 25.1 26.6
1984 251.7 185.2 12.3 26.2 28.0
1985 255.6 185.8 12.3 27.8 29.7
1986 259.6 185.5 12.4 29.7 32.0
1987 264.2 185.3 12.6 31.9 34.4
1988 271.4 185.4 12.8 35.1 38.1
1989 277.4 184.8 13.3 37.9 41.4
1990 286.1 184.9 13.7 41.6 45.9
Source: January, 1976 runs of MAP regional model

a/ Includes manufacturing; transportation; communications; public
utilities; finance, insurance, real estate, agriculture, forestry,
fisheries and Federal Government.
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TABLE 31

REGIONAL DISTRIBUTION OF REAL GSP
GENERATED BY ARCTIC AND EL PASO PIPELINES
(Millions of 1958 Dollars)

Pipeline State A Region

& Year "Total Anchorage ~ Southcentral Fairbanks All Others
Arctic

1977 3.2 .7 .0 .1 2.4
1978 14.1 3.1 .2 .2 10.6
1979 19.5 5.4 .5 .6 13.0
1980 31.7 14.9 2.1 2.9 11.8
1981 33.4 le6.1 2.2 3.1 12.0
1982 34.3 16.8 2.2 3.2 12.1
1983 35.2 17.7 2.3 3.3 11.9
1984 36.2 18.7 2.3 3.4 11.8
1985 37.7 19.7 2.3 3.5 12.2
1986 39.2 20.9 2.3 3.6 12.4
1987 41.1 ©22.3 2.4 3.8 12.6
1988 43.4 24.0 2.4 4.0 13.0
1989 46.0 26.1 2.5 4.2 13.2
1990 49.1 28.5 2.6 4.4 13.6
El Paso

1977 47.5 8.2 20.6 6.1 12.6
1978 114.0 26.3 45.0 12.8 29.9
1979 235.3 45.1 126.8 20.7 42.7
1980 282.4 57.8 158.5 17.7 48.4
1981 268.5 52.2 166.9 13.3 36.1
1982 256,2 47.7 162.1 12.4 34.0
1983 252.1 48.2 158.7 12.2 33.0
1984 251.7 50.3 156.2 12.4 32.8
1985 255.6 53.1 154.4 12.7 35.4
1986 259.6 56.4 156.2 13.1 33.9
1987 264.2 60.3 155.6 . 13.5 34.8
1988 271.4 66.3 155.4 13.9 35.8
1989 277.4 71.1 155.0 14.6 36.7
1990 286.1 78.0 155.3 15.3 37.5
Source:

January, 1976 runs of MAP regional model
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TABLE 32

PROJECTED GROSS STATE PRODUCT INCLUDING
GAS PIPELINE GENERATED GROSS PRODUCT
(Millions of 1958 Dollars)

Total Including Pipeline Generated
Base Case

Year Without Gas Pipeline Arctic El Paso
1975 | 1,680.8

1980 3,255.6 3,287.3 3,538.0
1985 : 4,321.1 4,358.8 4,576.7
1990 5,402.2 5,451.3 5,688.3

Source: January, 1976 runs of MAP regional model.
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c. Employment and Unemplovment

Two kinds of employment will result from construction
and operation of both pipelines. The first category of
employment would be direct employment made up of workers
who actually construct and operate the pipelines and
associated facilities. Direct employment is shown in the
second and third columns of Table 33 for Arctic and on
columns two, three and four of Table 34 for El Paso. Both
projects have been assumed to start construction in 1977.

The second category of employment is secondary and in-
direct employment. Secondary employment consists of jobs
in industries, such as transportation, which are linked to
pipeline construction. Indirect employment results from the
general economic expansion of the state generated by pipeline
construction and operation. The figures for total employment
in Tables 33 and 34 include secondary and indirect employ-
ment as well as direct employment. Table 35 shows the
projected base case employment in Alaska for selected years
without gas pipeline generated employment as well as total
projected employment, including that generated by pipeline
construction and operation.

The El Paso proposal would increase employment by
over 16,000 in 1979. After declining sharply in the early
years of pipeline operation, the El Paso impact on employ-
ment reaches 12,800 by 1990. The Arctic proposal would
increase employment by 2,107 in 1979 and by 5,241 in 1990.
The trade and services sector would account for the largest
share of total 1990 employment increase under both proposals,
accounting for over 40 percent of the increases in both cases.

In 1979, the El Paso generated employment would represent
a 7.5 percent increase over the baseline employment projection
without the project. 1In 1990 the percentage increase would
be 3.2 percent. For Arctic the percentage increases would be
just over one percent for both 1980 and 1990.

Table 3€ shows the resional distribution of employment
impacts. The Anchorage regicin would receive about half of the
employment impacts under both proposals by 1990.

The percentage of Alaskan residents hired during con-
struction of either of the two pipelines would be expected
to be as high as or higher than the approximately 60 percent
figure achieved up to this point during construction of the
Alyeska oil pipeline. It has been estimated that 85 percent
of Arctic's employees will be Alaskan residents.l/

T/ Urban and Rural Systems Associates. An Analysis of the
~ Socio-Economic Impact in Alaska of the Alaskan Arctic
Gas Pipeline Company Pipeline (January 19/4).
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TABLE 33

ESTIMATED EMPLOYMENT GENERATED BY ALASKAN ARCTIC PIPELINE
(Workers)

Direct Construction
& Operation

Total Employment, Including Direct, by
Economic Sector

Year | Pipeline Pipeline Mining and State & Trade Other
Const. Oper. Const. Local and Support

Govt. Servicel Industries Total
1977 137 142 37 132 26 337
1978 567 586 133 594 104 1,217
1979 ' 682 726 369 821 191 2,107
1980 39 227 1,757 1,079 559 3,622
1981 39 240 1,836 1,169 596 3,841
1982 39 245 1,825 1,232 614 3,916
1983 39 251 1,810 1,297 633 3,991
1984 39 257 1,802 1,367 656 4,082
1985 39 265 1,793 1,450 678 4,190
1986 39 273 1,791 1,543 713 4,320
1987 39 283 1,795 1,651 749 4,478
1988 39 294 1,807 1,761 795 4,677
1989 39 308 1,831 1,938 852 4,929
1990 39 326 1,870 2,126 919 5,241

Source: Direct construction and operation figures were taken from table II.F-1(P.47) and
Section II-G(P. 71) of Alaskan Arctic Gas Pipeline Company's Environmental Report.
Other figures were taken from January 1976 runs of MAP regional model.
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TABLE 34

ESTIMATED EMPLOYMENT GENERATED BY EL PASO ALASKA PIPELINE

{(Workers)
Direct Construction Total Employment, Including Direct, by
& Operation Economic Sector

Pipeline LNG Plant | Pipeline Mining State & Trade Other

Const. & Terminali Terminal & Const. Local and Support
Year Const. & LNG Govt. Serviceg Industries Total

Plant Oper. :

1976
1977 1,265 1,538 3,100 1,600 600 5,300
1978 3,073 2,609 - 6,300 1,100 4,100 1,700 13,200
1979 3,196 2,017 340 6,300 2,600 5,000 2,200 16,100
1980 1,246 642 558 3,200 4,800 4,600 2,000 14,600
1981 C 624 1,100 4,500 3,300 1,800 10,700
1982 624 1,100 3,800 3,000 - 1,500 9,400
1983 624 1,000 3,600 3,000 1,600 9,200
1984 624 1,100 3,500 3,100 1,700 9,400
1985 624 1,100 3,500 3,300 1,800 9,700
1986 624 1,100 3,500 3,600 1,900 10,100
1987 624 1,100 3,600 3,900 1,900 10,500
1988 624 1,200 3,700 4,400 1,900 11,200
1989 624 1,200 3,800 4,700 2,200 11,900
1990 624 1,200 - 3,900 5,200 2,500 12,800
Source: Direct construction figures came from testimony filed by El Paso on November 28,1975

(Docket Nos. CP75-96, et at). Direct operation figures came from a study entitled
"Mid-1975 Socioeconomic Report: Trans Alaska Gas Project filed as testimony

by E1 Paso on October 9, 1975. Other figures were taken from January, 1976 runs
of MAP regional model. , %




PROJECTED TOTAL EMPLOYMENT IN ALASKA INCLUDING GAS
: PIPELINE GENERATED EMPLOYMENT
(Thousands of Workers)

N

> Total Including Pipeline Generated
Year Base Case

Without Gas Pipeline |} Arctic El1 Paso

1975 | 183.1
1980 235.0 238.6 249.6
1985 : 317.6 321.8 327.3
1990 403.8 409.0 416.6

Source: January, 1976 runs of MAP regional model
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TABLE

36

. REGIONAL DISTRIBUTION OF EMPLOYMENT
GENERATED BY ARCTIC AND EL PASO PIPELINES
(IN THOUSANDS)

I-Cl26

Pipeline State Region

& Year Total | Anchorage Southcentral Fairbanks All Other
Arctic
1977 .3 .1 .0 .0 0.2
1978 1.4 .3 .0 .0 1.1
1979 2.1 .5 .1 .1 1.4
1980 3.6 1.8 .4 .4 1.0
1981 3.8 1.9 .4 .4 1.1
1982 3.9 2.0 .4 .4 1.1
1983 4.0 2.1 .4 .4 1.1
1984 4.1 2.1 .4 .4 1.2
1985 4.2 2.2 .4 .5 1.1
1986 4.3 2.4 .4 .5 1.0
1987 4.5 2.5 .4 .5 1.1
1988 4.7 2.6 .4 .5 1.2
1989 4.9 2.8 .5 .5 1.1
1990 5.2 3.1 .5 .5 1.1
E1 Paso

1977 5.3 .5 2.9 .6 1.3
1978 13.2 2.2 6.4 1.4 3.2
1979 16.1 4.0 6.2 2.0 3.9
1980 14.6 5.8 3.0 1.7 10.5
1981 10.7 5.4 1.5 1.2 2.6
1982 9.4 4.7 1.4 1.0 2.3
1983 9.2 4.7 1.3 1.0 2.2
1984 9.4 4.9 1.3 1.0 2.2
1985 9.7 5.1 1.4 1.0 2.7
1986 10.1 5.4 1.4 1.0 2.3
-1987 10.5 5.8 1.4 1.1 2.3
1988 11.2 6.4 1.4 1.1 2.3
1989 11.9 6.8 1.5 1.1 2.5
1990 12.8 7.5 1.5 1.2 2.6
Source: January, 1976 runs of MAP regional model



The impact of either of the proposed gas pipelines on
unemployment in Alaska will depend on the timing of Alyeska
completion and gas pipeline construction start-up. If gas
pipeline construction were to start up as Alyeska con-
struction was winding down, gas pipeline construction could
help dampen the high unemployment rates anticipated after
Alyeska construction. 1In the present analysis, it is
assumed that Alyeska construction would start winding down
in 1976 and that construction will be finished by 1977.
Thus, gas pipeline construction (assumed to begin in 1977)
should exert a dampening influence on the extent of post
Alyeska unemployment. The El1 Paso proposal would result in
a significantly greater dampening influence than would Arctic.

As was noted in the socio-economic description section,
past employment growth in Alaska (such as would be expected
from gas pipeline construction) has had little if any impact
in reducing unemployment due to large amounts of immigration
to the state. This phenomenon would be expected to occur
in the future. The lower manpower requirements and remote
location of construction under the Arctic proposal would be
expected to encourage much less inmigration than would occur
under the El Paso proposal. During the construction wind
down of both projects, there would likely be higher unemploy-
ment in the state than would have occurred without the
project. The extent of this unemployment would be influenced .
by other economic activity in the state, such as from OCS
development and the spending of state o0il revenue, which
might result in increasing employment demands as gas pipe-
line construction was winding down.




d. Income

As shown in Table 37 the El Paso proposal has a much
greater impact on personal income than does the Arctic
proposal. 1In 1979 the El Paso impact on personal income
is almost $364 million compared to about $53 million for
Arctic. Over the longer run the gap between the two proposals
is somewhat reduced, but by 1990 the E1 Paso impact is still
over twice as large as the Arctic impact.

Table 37 also shows that neither pipeline would produce
a significant lasting impact on personal income per capita.
During the construction phase, both proposals, especially
El Paso, would result in some increase in per capita income,
but by 1990 the increase in population would have negated
practically all of the previous per capita income increase
for Arctic and resulted in a negative figure for El Paso.
Thus, even though both pipeline proposals would increase
gross economic indicators in the state, the personal income
impact on the average individual in Alaska would be minimal
or negative by 1990.

In Alaska, wages and salaries account for over 80 percent
of total personal income. Table 38 shows the impact of both
pipelines on wages and salaries broken down by economic sector
groupings. During construction, the largest impact is in the
mining and pipeline construction grouping. By 1990, state
and local govermment would exhibit the largest impact,
accounding for about 39 percent of the increase under El1 Paso
and about 46 percent under Arctic.

Table 39 shows a breakdown of real wage and salary
impact by region. The Arctic proposal would result in the
Anchorage region receiving the largest portion of real
wages and salaries for every year considered after 1979.
Under the E1l Paso proposal, the south central region accounts
for the largest share of real wages and salaries up to 1980.
After 1980 the Anchorage region accounts for the largest
share. By 1990 the Anchorage region accounts for over half
of total real wage and salary impact under both proposals.
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TABLE 37

IMPACT OF ALTERNATIVE PIPELINES ON PERSONAL INCOME

Pipeline Personal Personal . Real Per Capita
& Year Income Income Per Personal Income
(Millions of Capita (1967 Dollars)
Dollars) (Dollars)
Arctic
1977 8.4 11 5.1
1978 36.3 49 19.8
1979 53.3 53 22.1
1980 73.2 38 14.9
1981 81.5 37 14.1
1982 87.7 30 11.1
1983 94,2 22 7.9
1984 101.6 18 5.9
1985 109.9 13 4.1
1986 119.3 9 2.9
1987 130.2 6 1.9
1988 143.0 4 1.2
1989 158.5 4 0.9
1990 177.1 3 0.9
El Paso
1977 121.0 . 151 67.5
1978 296.5 315 135.7
1979 363.9 289 119.9
1980 322.1 141 56.5
1981 234.2 28 10.8
1982 216.3 9 -3.1
1983 222.9 =27 -9.4
1984 238.8 -32 -10.8
1985 258.9 -36 -11.7
1986 283.2 -36 -11.4
1987 311.3 -36 -11.0
1988 350.4 =31 -9.0
1989 388.6 =30 ~8.5
1990 437.4 -26 -6.9
Source: January, 1976 runs of MAP regional model.

I-C129




TABLE

WAGES AND SALARIES GENERATED

38

(MILLIONS OF DOLLARS)

Economic Sector Groupings

Pipeline State Mining and

& Year Total Pipeline State and Trade Other

Const. Local and Support
Govt. Service Industries

Arctic
1977 7.3 4.9 .6 1.5 .3
1978 31.6 21.0 2.4 6.7 .6
1979 46.4 26.8 7.0 10.0 2.6
1980 63.5 6.3 35.6 15.2 6.4
1981 71.3 7.0 39.7 17.3 7.3
1982 76.8 7.5 42.1 19.3 7.9
1983 82.7 8.0 44.5 21.3 8.9
1983 89.3 8.4 47.2 23.7 10.0
1985 96.8 9.1 50.1 26.4 11.2
1986 105.3 9.7 53.4 29.6 12.6
1987 115.1 10.5 57.0 33.3 14.3
1988 126.6 11.3 61.2 37.8 16.3
1989 140.6 12.3 66.1 43.3 18.9
1990 157.4 13.6 72.0 50.1 21.7
El1 Paso
1977 105.5 80.8 0.7 18.8 5.2
1978 257.5 172.6 20.3 50.1 14.5
1979 316.4 178.8 50.1 65.0 22.5
1980 280.0 93.9 96.4 64.1 25.6
1981 203.4 33.7 97.2 49.9 22.6
1982 189.4 33.3 86.9 47.2 22.0
1983 195.6 34.6 87.4 50.1 23.5
1984 210.0 36.6 91.9 55.3 26.2
1985 228.1 39.0 98.0 61.9 29.2
1986 249.9 41.6 105.3 69.9 33.1
1987 275.2 44.4 113.8 79.3 37.7
1988 308.3 47.8. 123.8 92.8 43.9
1989 344.7 51.4 136.9 106.0 50.4
1990 388.7 55.7 150.8 123.7 58.5
Source: January, 1976 runs of MAP regional model
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TABLE 39

REGIONAL IMPACT ON REAL WAGES AND SALARIES
(Millions of 1967 Dollars)

Region
Pipeline
& Year Total Anchorage Southcentral | Fairbanks | A11 Others
Arctic
1977 3.3 .4 .1 .1 .7
1978 13.6 1.8 .2 .2 11.4
1979 19.3 3.6 .5 .6 14.6
1980 25.4 12.4 2.6 3.2 7.2
1981 27.4 13.4 2.8 3.5 7.7
1982 28.4 14.1 2.9 3.5 7.9
1983 29.4 14.8 2.9 3.6 8.1
1984 30.6 15.7 3.0 3.7 8.2
1985 31.9 16.6 3.1 3.8 8.4
1986 33.4 17.6 3.2 4.0 8.6
1987 35.1 18.8 3.3 4,1 8.9
1988 37.2 20.3 3.4 4.3 9.2
1989 39.7 22.0 3.6 4.5 9.6
1990 42.8 24,2 3.8 4.7 10.1
El Paso
1977 47.3 3.7 24.6 5.6 13.4
1978 111.0 15.2 53.3 12.0 30.5
1979 131.4 27.6 51.9 16.7 35.2
1980 111.9 40.3 24.4 13.4 33.8
1981 78.2 37.6 11.8 9.4 19.4
1982 70.1 33.7 11.0 8.3 17.1
1983 69.6 33.9 11.0 8.1 16.6
1984 72.0 35.6 11.2 8.3 16.9
1985 75.2 37.8 | 11.4 8.5 17.5
1986 79.3 40.6 11.8 8.9 18.0
1987 84.0 43.8 12.2 9.3 18.7
1988 90.6 48.5 12.6 9.7 19.8
1989 97.4 52.9 13.2 10.4 20.9
1990 105.7 58.7 13.8 11.1 22.1

Sources: January, 1976 runs of MAP region model.
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e, Cost of Living

In discussing the impacts of gas pipeline construction
and operation on the cost of living in Alaska, it is
important to differentiate between short to intermediate
run and long run impacts. In the short to intermediate run,
there is a possibility that construction related shortages
or bottlenecks, such as in transportation, could exert
upward pressure on prices. If such price increases take
place, they would likely be of much lesser magnitude than occurred
during the Alyeska construction, with the possible exception
of certain individual communities such as Cordova. This
would be true because of the increased supply of goods and
services and expansion of distribution channels resulting
from Alyeska. Because of the much greater amount of con-
struction that would take place in Alaska, the E1 Paso
project would be expected to have a greater impact on short
to intermediate run prices than the Arctic proposal.

In the longer run,a gas pipeline may result in lower
prices in Alaska than would have occurred without the
pipeline. This would be due to the expanded population,
economic infrastructure and support sector that would result,
making possible larger local and regional markets, economies
of scale, more competition and expanded import substitution.l/
The E1 Paso proposal would have a greater impact than would
Arctic due to its much larger impact on the Alaskan economy.

T/ ISEGR (October 1974) has pointed out that transportation

~ costs and especially the small size of Alaskan markets
which limits competition and gains from scale economies
are among the reasons for high price levels in Alaska.
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f. Native Economy

Either gas pipeline proposal would directly impact
the Alaskan native community by providing some employment
opportunities during construction and operation and by
disrupting the subsistence activities of some native
communities,

Through June of 1975, the percentage of total Alyeska
construction employment accounted for by natives had been
about seven percent. There is a possibility that this
seven percent figure could be exceeded during gas pipeline
construction due to the higher native membership in unions
that has been achieved during Alyeska construction and job
training that has been received. Some of the native employ-
ment on Alyeska is a result of contracts awarded to native
claims act coprorations or other native owned firms. These
contracts have been for the provision of such services as
security guards, supply of gravel, clearing at the terminal
site, haul road maintenance, work camp maintenance, and
food service catering. It is likely that similar contracts
would be awarded during gas pipeline construction.

The potential pipeline-related cause of interference
with the subsistence resources utilized by the natives
consist of disruptions to the habitat of fish and game
as a result of construction and operation and increased
competition from the non-native population for the limited
resources available.

The U. S. Department of the Interior has provided a
rather extensive discussion of the possible impacts of
construction and operation of the Arctic proposal on sub-
sistence activities of the village of Kaktovick, a small
native village located on the Arctic coast east of Prudhoe
Bay (1970 population - 123).1/ As described by the USDI,
Kaktovik would probably be an extreme example of impact,
and therefore should not be interpreted as being
representative of the extent of impact on other villages.
Nevertheless it is an example of the variety of kinds of
impacts that might be felt by a number of wvillages along
either pipeline route. '

17 0SDI, Part IIL Alaska, Vol. 1 (June 1975),
pages 871-79.
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Because of the greater amount of facilities in Alaska,
the E1 Paso proposal would be expected to provide more
native employment opportunities and cause greater disruption
to native subsistence activities than would Arctic. Because
the E1 Paso pipeline will generally follow the route of the
Alyeska oil pipeline, the impact on subsistence resources
would not likely be as great as the Alyeska impact. However,
the cumulative impact of both E1l Paso and Alyeska would be
expected to surpass that of Alyeska alone. Under both
proposals, the employment and subsistence impacts would likely
hasten the integration of those natives affected into the
cash economy.
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g. Impact on Specific Localities

With the exception of Anchorage and Fairbanks, the ISEGR
model is not capable of projecting impacts on specific villages,
towns, and cities in Alaska. In addition to Anchorage and Fair-
banks, several other communities would experience population,
employment, and commercial development, and other private
sector economic impacts of varying degrees as a result of gas
pipeline construction and operation.

The E1 Paso proposal would impact a greater numbe. of
communities than would Arctic. Due to construction and
operation of the LNG plant and marine terminal, Cordova would
probably be subject to the greatest impacts relatively, and
would be the only community which will have had few impacts
from Alyeska.

El Paso plans to have more than 2,000 workers employed
in -the Cordova area over the peak two-year period of construc-
tion on the LNG plant and marine terminal. The actual peak
year of construction would employ about 2,600 workers. In
addition to LNG facility workers, there would be a number of
pipeline construction workers (about 1,000 during the peak
year) employed in the area. The LNG plant and marine terminal
would employ about 350 operating personnel, 65 of whom would
live on Gravina Point.

El Paso estimates that during the peak year of con-
struction population will increase from an approximate pre-
project level of 3,000 in 1977 to about 9,000. After
construction, the permanent increase in Cordova's population
as a result of the project is estimated to be about 1,800.
The operational crews for the LNG facilities will be on a
10 day on, 5 day off rotational schedule; thus El Paso
expects many of their families to locate in Anchorage, with
El Paso providing transportation for R&R. Many of the
supervisory personnel both during construction and operation
are expected to locate in Cordova.

The added population and employment opportunities
should result in higher total income and increased commercial
development in Cordova. This would help to broaden the
economic base of Cordova, which up to this point has consisted
mainly of the fishing industry. Rather substantial price -
inflation impacts would also be expected in Cordova, particularly
for items, such as housing which will be in very limited supply.
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Other communities that would be impacted by the El Paso
proposal will have already experienced similar impacts from
Alyeska, and gas pipeline related impacts would in general
be a continuation of impacts already encountered. These
communities include Valdez (where El1 Paso estimates the
possibility ofa short run construction population impact of
1,200 as well as some permanent population increases), Glenn-
allen, Copper Center, Delta Junction, Anaktuvuk Pass,

Prudhoe Bay, Barrow and Kaktovick. In general, the gas pipe=
line impact should be of lesser magnitude than the Alyeska
impacts. :

In addition to Fairbanks and Anchorage, the main
communities experiencing population, employment or commercial
development impacts under the Arctic proposal would be Prudhoe
Bay, Barrow and Kaktovick. As with El Paso, these impacts
would in general be a continuation of impacts already
encountered as a result of Alyeska.

iv. Use of Prudhoe Bay Gas in Alaska

At the present time, it is impossible to come to any
firm conclusions about the use of Prudhoe Bay gas in Alaska
because of the number of uncertainties and unanswered
questions that surround this issue. Depending on the assump-
tions one wishes to make about these uncertainties and un-
answered questions, it could be argued that all or none of
the royalty gas would be used in Alaska. See Appendix C
for a discussion of the potential for the use of Prudhoe Bay
gas in Alaska and for the identification of selected socio-
economic impacts that might occur as a result of this use.
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v. The Supply of Selected Private
Services

Neither the El Paso proposal nor the Arctic proposal
approaches Alyeska in size of the construction endeavor
or magnitude of the socio-economic impacts. With less
than 200 miles of its route falling within Alaska, Arctic
would employ at its peak only 1/5 of the Alyeska work
force peak. The ELl Paso impact would be considerably
more significant, yet it too would fall well below the
levels of Alyeska. 1In addition to the difference in
size, gas pipeline impact will also be dampened by the
fact that the Alaskan economy has expanded in the last
few years to meet the demands of the Alyeska buildup.

The gas pipeline proposals therefore would be both
smaller than Alyeska and would impact on an economy
that has expanded well beyond pre-Alyeska levels,

Because of this, the impacts of gas pipeline con-
struction on housing, private health care, utilities,
transportation, retail and financial services would be
either a continuation of the Alyeska impacts albeit
at a lower level, or of little significant impact at
all. The latter would seem to be the case should the
Arctic proposal be approved. (See the socio-economic
description section for a discussion of the Alyeska
impacts.)

One important exception should be noted. Both El Paso
and Arctic would impact on areas left untouched or only
minimally impacted by Alyeska and in these areas gas
pipeline impact could be quite significant. Under the
Arctic proposal there would be the possible impacts on
the native village of Katovik where changes in native
lifestyles would probably occur during the construction.
This would arise both from natives accepting pipeline
work and from the construction activity interfering
with wildlife hunted by the natives.

The town of Cordova,which has been unaffected by
Alyeska,would experience great changes during con-
struction of the El Paso line, the LNG facility and
tanker terminals. Cordova also would see, unlike
Kaktovick, a long term change once the LNG facility,
which would employ 350 people, becomes cperational. During
the construction phase the population of Cordova would
almost treble, This would likely cause severe problems
in housing and other private services not to mention the
public utilities sector -~ water, sewage and so forth,
Cordova's present public services are geared for a
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population of around 4,000 persons (current population
is 2,500) and would meet the anticipated long-term
population growth predictions. However, the surge in
population during the construction period would for the
short-term place severe strains on the water and sewage
systems. (See letter of Comment, Cordova Chamber of
Commerce.)

A preview of the impacts that Cordova can expect
can be seen in the Valdez experience during construction
of the Alyeska pipeline terminus. Impacts on Valdez
have included substantial financial gains with a median
income for the residents of $35,000, increased financial
investment, severe housing shortages, high prices, and
the displacement of long-time businesses by outside
interests.l/ Perhaps the largest single change for
Cordova would be in the character of the town itself;
it would likely change from a rather isolated small
village dependent on fishing and tourism to an industrial
town where significant numbers of residents would work at
the LNG facility.

1/ Baring-Gould, Michael, 'Valdez Project,' University of

~  Alaska; quoted in John A, Kruse, et al., A Cursor
Comparison of Social Impacts of Alternative Gas Pipe-
1line Routes From Prudhoe Bay, Alaska, Institute of
Social, Economic and Govermment Research, University
of Alaska, 1975.
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vi., Selected Social Impacts of Gas
Pipelines

As has been previously stated, neither gas pipeline
would impact upon Alaska with the magnitude of the Alyeska
impacts. A refinement of this statement must be made
however to take into account the relative impacts of gas
pipeline construction on certain areas and segments of
Alaskan society. The severity of impacts will usually
depend on the types of communities, their relationship to
the pipeline and the duration of the impact period. Major
social as well as economic impacts can be expected in
those areas left relatively untouched by Alyeska. Dis-
locations and social problems of a significant magnitude
are more likely to occur in small vil%ages than in the
cities like Fairbanks and Anchorage. Of these small
villages, those whose economic and social structure is
based on subsistencé activities will more  likely experience
disruption than non-subsistence villages, Men leaving the
village for pipeline work and, if the village lies near
the right-of-way, the disturbance of local game would
have important consequences for village life. Furthermore,
native villages would more likely experience greater
impacts than white communities due to clash of the diverse
cultures, racial tension and the like.l/

Potentially severe impacts can be expected in the
Cordova area as the population expands during the con-
struction period. To the extent that crime, family
problems, drug abuse and other social problems are a
result of pipeline generated impacts, Cordova could be
faced with serious difficulties. Kaktovik too could be
severly impacted by nearby pipeline construction. Here
the problem is compounded by the local dependence on
subsistence activities and the predominantly native popu-
lation. However the short duration of the construction
period as proposed by Arctic would serve to lessen the
impacts on the village.

1/ John A. Kruse, et al., A Cursory Comparison of Social

Impacts of Alternative Gas Pipeline Routes From
Prudhoe Bay Alaska, Institute of Social, Economic and

Government Research, University of Alaska, Dec., 1975.
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vii. Government Receipts and Outlays in Alaska

Overview

The impacts on Alaskan State and local government outlays
and receipts will differ markedly between the Arctic Gas and the
El Paso alternative gas transportation systems. Moreover, on
either route the impacts will differ between the construction
and operation phases. In addition, there are potential longer
term impacts under either proposal from the eventual depletion
of gas (and o0il) reserves. These reserve depletion impacts
will not be addressed here, although the fact of eventual de-
pletion will be a consideration for the State in planning the
use of its revenues.

The State's financial structure and pattern, and the size
of its outlays, will no doubt exhibit significant changes as
0il revenues begin to flow. Because of the potential range in
the scope and magnitude of government responses and initiatives,
and the resulting impacts in the face of these changes, pro-
jecting impacts onto this "volatile" projected base case cannot
be done with great precision. This "volatility" has several
causes. The greatest sources of gas impact receipts to the State
are based on the wellhead price, production volumes, and the
cost of the transportation system. The wellhead price is not
known, production volumes are not known but the Applicant's
proposals differ markedly, the actual cost of the transpor-
tation systems may differ from current estimates, and Alaskan
tax rates may be changed. Moreover, the State's expenditures
are, of course, determined by political processes and are thus
also difficult to project. Finally, given the lack of certain
types of data, some projected impacts can only be stated in
qualitative terms.

The impacts projected from alternative transportation
systems reported here for the public sector of the economy are
from the MAP Model discussed above.l/ The analysis in this
section will evaluate in more detail those assumptions used in
the MAP Model which most strongly influence the projections for
the public sector. Then the projected construction and operation
impacts from the MAP Model are discussed and changes in impacts
from modifications in the assumptions are analyzed.

1/ See p.109 above for a description of the
MAP Model.
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MAP Model Assumptions

The most important assumptions in the MAP Model with re-
gards to government impact projections are as follows. First,
it is assumed that the State will save 25 percent of recurring
petroleum revenues and 50 percent of lease bonus payments and
the savings would earn interest. Second, the wellhead value
for gas is assumed to be equal for both the Arctic Gas and
the E1 Paso alternatives, and the wellhead value adopted is
$.50 per Mcf. Third, the throughput of Prudhoe gas also is
assumed to be equal under each alternative, and the throughput
assumed is 2.5 Bcf/day. Fourth, the LNG facility (i.e., El
Paso's proposed liquification plant) is assumed to be subject
to the property tax. Fifth, the production tax rate and the
property tax rate are assumed constant (the royalty rate is
fixed). Sixth, the costs of pipeline construction are those
originally submitted by the Applicants.

The percentage of State 0il revenues and lease bonus
payments saved will effect the size and structure of the base
case. 1In addition, the percentage of gas revenues saved will
influence the magnitude and pattern of the impacts on the
State's economy from gas production and transportation. More-
over, how the saved funds are used or placed is important. - If
the funds are placed in loans for making investments in Alaska
which otherwise would not be made, then the impacts initially
would be similar in effect to direct State expenditures.
Compared to State expenditures, however, investments are likely
to have a greater long term impact on the economy. On the
other hand, if the saved funds only displace other sources of
investment funds that would have been placed in Alaska, or if
the funds are placed in the lower 48 states or elsewhere, the
immediate impact on the Alaskan economy will be less than if

~ they are invested in Alaska. Saving and investing a percentage

of State revenues will also increase future State revenues from
investment income.

The wellhead value of the gas produced is critical in
determining Alaska State revenue impacts from the alternative
projects. State royalties at the Prudhoe field are generally
12% percent of the wellhead value, and the severance tax is
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currently 4 percent. The severance tax may be increased by
the State. The wellhead price of gas for tax and royalty
purposes may be calculated on a net-back basis, i.e. the
price of the gas when sold at the market to a lower 48 gas
distribution company or industrial customer less the trans-
portation costs of delivery. Thus, the gas transportation
system that results in the lowest unit transportation costs
will, at the same market price, give Alaska the larger
severance tax revenue and royalty receipts per Mcf produced.
On the other hand, if gas sales take place at the wellhead,
the State may choose to base its taxes and royalties on the
contracted wellhead price if it is higher than the net-back
value. Finally, the State may take its royalties, and
perhaps its severance taxes, in kind.

The wellhead price for new gas dedicated to interstate
commerce is now (at least) $.52 per Mcf in the lower 48. The
wellhead price used in the MAP Model for estimating royalty
and severance tax revenues to Alaska is $.50 per Mcf. Selection
of a common wellhead price between the alternative transporta-
tion systems will not, however, expose the potential of
differential State revenues, and thus impacts, which would result
from differences in wellhead prices.

In contrast to the MAP Model assumption of a daily through-
put of 2.5 Bef/day, Arctic Gas plans gas throughputs from
Prudhoe of 2.25 Bcf/day and E1 Paso projects transporting 3.2
Bcf/day. If the wellhead price to gas producers were equal
between transportation systems then the actual throughputs
should be equal. Specifically, the economic rate of production
should be the same. The State of Alaska may limit production,
perhaps to 2.0 Bcf/day.

El Paso's LNG liquification plant probably will be subject
to the property tax and is thus included in the tax base for
the MAP model. However, if it is not taxable, or subject only
to reduced taxes, the revenue advantage to the State from the
El Paso route would be reduced.

The construction costs utilized in the MAP model runs
reported here are those used in the MAP model study completed
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in April 1975. 1/ To the extent that these costs have been
modified by the subsequent filings of the Applicants to reflect
non-inflation cost changes, and to the extent that resizing of
the E1 Paso system is required for the 2.5 Bcf throughput
assumption, this original data base may not exactly reflect the
latest cost modifications.

The gas severance tax rate and the property tax rate are
both assumed in the MAP Model to be constant during the period
of analysis. The gas severance tax may be low relative to the
0il severance tax and the Alaska State Legislature could move
to gain more revenues from gas production. Similarly, the
property tax on oil and gas production and transportation facili-
ties could be considered low relative to lower 48 property tax
rates and could be increased. 1In the MAP model the property
tax base is not adjusted for depreciation and thus may be over-
stated. Royalty rates were, of course, fixed for the Prudhoe
field at the time of the Bonus lease sale and will not change.

There are other assumptions in the MAP Model of relatively
less importance for projecting impacts. The payments being
made over the next two years under the reserves tax are not
considered either as a revenue source or as an offset of future
production tax revenues. The timing of construction both in
initiation and in completion could differ from existing plans
as could the planned yearly buildup in gas throughputs. Cost
overruns could increase property tax revenues, but may decrease
royalties and severance tax revenues due to a lower net-back
wellhead price. Overall, the structure of the MAP Model is
based on recent past structure and patterns of the Alaskan
economy and these too could undergo some changes in the base
period. Nevertheless, the MAP Model provides a systematic
analysis of the relative potential impacts between routes and
of the interrelationships between the many ingredients of the
State's economy.

l/ Institute of Social, Economic and Government Research,
University of Alaska, Impact on the Alaska Economy of
Alternative Gas Pipelines, April, 1975.
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Construction Period

During the construction period, the impact of the E1 Paso
alternative on both governmental outlays and receipts will be
larger than that for the Arctic Gas proposal. The construction
workforce for E1 Paso will be larger and will work in Alaska
over a longer period than for Arctic Gas. Compared to the on-
going Alyeska Construction, however, the workforce for E1 Paso
will be smaller and may have a larger percentage of Alaskans
in the workforce. Both of these factors lessen the impact on
the need for additional governmental services, e.g., education.
Table 40 reproduces the MAP Model projections of impacts on
State and Local Government Expenditures under the alternative
pipeline systems starting with the construction period and
extending into the initial years of production. The magnitude
of the impact from E1 Paso i