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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL POWER COMMISSION

ALCAN PIPELINE COMPANY ) DOCKET NO. CP76-

APPLICATION OF ALCAN PIPELINE COMPANY FOR
A CERTIFICATE OF PUBLIC CONVENIENCE AND
NECESSITY AUTHORIZING THE CONSTRUCTION AND
OPERATION OF FACILITIES AND THE TRANSPORTA-
TION OF NATURAL GAS IN INTERSTATE COMMERCE

Alcan Pipeline Company {("Applicant"), pursuant to
Section 7(c) of the Natural Gas Act ("Act"), as amended, and
Part 157 of the Regulations of the Federal Power Commission
("Commission") thereunder, hereby files this application for
a certificate of public convenience and necessity authorizing
the construction and operation of facilities and the transpor-
tation of natural gas in interstate commerce, as more fully
set forth below.

In support hereof, Applicant shows as follows:
I

GENERAL INFORMATION

The names titles and mailing addresses of the per-
sons to whom correspondence and communications concerning this
application should be addressed are as follows:

A. N. Porter, Vice President
Alcan Pipeline Company

315 East Second South

Salt Lake City, Utah 84111

Edward J. Grenier, Jr., Esqg.
Richard P. Noland, Esqg.
Richard J. Pierce, Jr., Esq.
Sutherland, Asbill & Brennan
1666 K Street, N.W.
Washington, D. C. 20006

David K. Watkiss, Esq.
Watkiss & Campbell

315 East Second South

Salt Lake City, Utah 84111



William P. Diener, Esq.
Assistant Secretary

Alcan Pipeline Company

315 East Second South

Salt Lake City, Utah 84111

IT

IDENTIFICATION OF APPLICANT

The exact legal name of Applicant is Alcan Pipeline
Company, a corporation organized and existing under the laws
of the State of Delaware, with authorization to conduct busi-
ness in the State of Alaska and the State of Utah, and with
its principal place of business located in Salt Lake City,
Utah. Applicant is a wholly-owned subsidiary of Northwest
Pipeline Corporation ("Northwest Pipeline”), a Delaware cor-
poration engaged in the interstate transportation of natural
gas, which is in turn a wholly-owned subsidiary of Northwest
Energy Company ("Northwest Energy"). Northwest Enerqgy, also
a Delaware corporation, is a holding company whose principal
asset is all of the outstanding common stock of Northwest
Pipeline.

Although Applicant has no present natural gas oper-
ations, and is not now subject to the jurisdiction of the
Commission, it will be a natural gas company subject to the
Commission's jurisdiction under the Act upon the construction
and operation of the proposed facilities and at the time when
such facilities are rcady to réender the transportation service
for which authority is requested herein.

ITI

GENERAL DESCRIPTION OF THE PROJECT

Applicant is requesting authority to construct and
operate a 42-inch diameter natural gas pipeline and related
compression and other facilities extending from Prudhoe Bay
on the North Slope of Alaska to the Alaska-Yukon Border. Ap-
plicant also is requesting authority to transport natural gas
through its proposed pipeline system for shippers which enter
into contracts with Applicant for transportation service.

This application is part of an overall project to
deliver natural gas from the Prudhoe Bay Area of the North
Slope of Alaska to markets in the State of Alaska and in the
lower 48 states. Volumes of gas would be delivered to Appli-
cant by shippers at a point of receipt in the Prudhoe Bay



Area, and would then be transported by Applicant to the
Alaska-Yukon Border. It is contemplated that certain volumes
of natural gas would be delivered to Alaskan markets at Fair-
banks, Alaska. The proposed route of Applicant's pipeline in
the State of Alaska, which is set forth in detail in Exhibit
F and Exhibit Z-6 hereto, parallels the Alyeska o0il pipeline
system for approximately 539 miles from Prudhoe Bay to Delta
Junction south of Fairbanks, Alaska. At Delta Junction, the
proposed pipeline would diverge from the Alyeska o0il pipeline
system and would then follow the Alcan Highway along an exist-
ing pipeline corridor 1/ for approximately 192 miles in a
southeasterly direction to the Alaska-Yukon Border. At the
Alaska-Yukon Border, natural gas would be delivered by Appli-
cant to a Canadian company, Foothills Pipe Lines Ltd. ("Foot-
hills"), or an affiliate thereof, which would then continue
the transportation of the gas in a southeasterly direction for
approximately 509 miles through a new 42-inch diameter pipe-
line and related facilities to be constructed along the Alcan
Highway to a point on the Yukon-British Columbia Border near
Watson Lake, Yukon. At the Yukon-British Columbia Border, the
gas would be delivered by Foothills or its affiliate to West-
coast Transmission Company Limited ("Westcoast"), which would
then transport the gas through a new 42-inch diameter pipeline
system for a distance of approximately 259 miles along the
Alcan Highway through the Province of British Columbia to a
point of interconnection with the existing facilities of West-
coast at Fort Nelson, British Columbia. At Fort Nelson, ap-
proximately 30 percent of the gas would be delivered into
existing or expanded transmission system of Westcoast for
transportation by Westcoast in a generally southerly direc-
tion for approximately 796 miles for redelivery to western
United States markets at a point of interconnection between
the existing facilities of Westcoast and the existing facili-
ties of Northwest Pipeline at Sumas, Washington.

The remaining portion of the gas (approximately 70
percent) would be transported by Westcoast from Fort Nelson,
British Columbia, through a new 36-inch diameter pipeline
system for approximately 97 miles to a point of interconnec-
tion with new facilities of The Alberta Gas Trunk Line {Canada)
Limited ("AGTL(Canada)") at the Alberta-British Columbia Border.
AGTL (Canada) would then transport the volumes of natural gas
received from Westcoast through a new 36-inch diameter. pipe-
line system for approximately 50 miles to a point of inter-

1/ The corridor, which was previously used to transport li-
quid hydrocarbon products, extends from Delta Junction to
Haines Junction, Yukon.



connection with the existing facilities of The Alberta Gas Trunk
Line Company Limited ("AGTL") near Zama Lake, Alberta. At that point, the
the gas would be further transported by AGTL(Canada) through
the existing or expanded natural gas transmission system of
AGTL in a generally southerly direction for approximately

520 miles to a point in the wvicinity of Caroline Junction,
Alberta, where the volumes would be split for delivery to

two different points on the Canadian-United States Border.
One portion of the volumes at Caroline Junction would be
further transported by AGTL (Canada) through the existing or
expanded transmission system of AGTL in a southerly direction
for approximately 190 miles to a point of interconnection
between the existing facilities of AGTL and the existing
facilities of Alberta Natural Gas Company Limited ("ANG") in
the vicinity of Coleman, Alberta. These volumes would then
be transported by ANG through its existing or expanded trans-
mission system to a point of interconnection between the
facilities of ANG and the existing facilities of Pacific Gas
Transmission Company ("PGT") on the Canadian-United States
Border at Kingsgate, British Columbia, for redelivery to
western United States markets.

The remaining volumes at Carocline Junction, Alberta,
would be transported by AGTL(Canada) through the existing or
expanded transmission system of AGTL for approximately 233
miles to the Alberta-Saskatchewan Border in the vicinity of
Empress, Alberta, where the gas would be delivered to Foot-
hills. Foothills would then transport the gas from the
Alberta-Saskatchewan Border through a new 36-inch diameter
pipeline system for approximately 160 miles to the Canadian-
United States Border at Monchy, Saskatchewan, where the gas
would be delivered by Foothills to Northern Border Pipeline
Company ("Northern Border") for redelivery to eastern and mid-
western United States markets.

Applicant has entered into an agreement with Foot-
hills, Westcoast, AGTL, AGTL(Canada), and Northwest Pipeline
relating to the transportation of the gas from the Alaska-
Yukon Border to the points of redelivery for United States
markets on the Canadian-United States Border. 2/ It is
presently contemplated that companion applications to this
application will be filed with the National Energy Board of
Canada ("NEB") by Foothills, Westcoast, and AGTL(Canada) 1in
August or September, 1976, to construct and operate the new
pipeline facilities from the Alaska-Yukon Border to Zama
Lake, Alberta, and from the Alberta-Saskatchewan Border to
Monchy, Saskatchewan. Also, appropriate authorizations will
be requested from the NEB to utilize and expand the existing

2/ This agreement is set forth in kxhibit Z-7 hereto.



systems of Westcoast, AGTL, and ANG in order to transport
Prudhoe Bay gas to the points of delivery on the Canadian-
United States Border. Detailed information relating to
transportation of the natural gas in Canada is set forth

in Exhibits Z-3, Z-4, and Z-5 hereto, including descriptions
of facilities, construction schedules, operating plans, cost
of facilities, pro forma financial statements, cost of
service and tariffs, and financing plans.

Gas 'supply and deliverability information relating
to the Prudhoe Bay Area is set forth in Exhibit H hereto.
Exhibit H shows the total original o0il and gas reserves in
place in the Prudhoe Bay Area and sets forth several different
cases assuming various rates of natural gas production, with
the resulting recoverable oil and gas reserves for each case.
As reflected therein, Applicant estimates approximately 42
Tcf of gas reserves in place in Prudhoe Bay, of which 15.27 Tcf
is solution gas and the remaining 27 Tcf is associated gas.
The actual rate of natural gas production will depend upon the
operating plan for the Prudhoe Bay Field approved by the State
of Alaska. For the purpose of this application, Applicant has
assumed that deliverability at full capacity will be approxi-
mately 2,400 MMcf per average day. 3/

It is contemplated that there will be a period of
capacity buildup over two years after initial deliveries. As-
suming 2,400 MMcf per average day at full capacity, Applicant
anticipates 1,200 MMcf per average day during the first year
of deliveries, 1,600 MMcf per average day during the second year
of deliveries, and 2,400 MMcf per average day during the third
year of deliveries and thereafter. Of the total daily average
volumes of gas available for redelivery to the Canadian-United
States border at full capacity, approximately 669 MMcf per
average day will be delivered to Northwest Pipeline at Sumas,
Washington, for redelivery to markets in the western United
States. Approximately 191 MMcf per average day will be delivered
to PGT at Kingsgate, British Columbia, for redelivery to western
markets. The remaining volumes -- approximately 1,342 MMcf
per average day -- will be delivered to Northern Border at
Monchy, Saskatchewan, for redelivery to markets in the eastern
and midwestern United States.

Applicant proposes to operate its pipeline system
as a contract carrier of Prudhoe Bay gas for individual
shippers. Shippers will purchase Prudhoe Bay gas from pro-

3/ Unless otherwise noted, all volumes are stated on an an-—
nual average day basis at a pressure base of 14.73 psia and
60 degrees F.



ducers, and will contract with Applicant for the transporta-
tion of the gas to Alaskan markets and to the Alaska-Yukon
Border for further transportation to markets in the lower 48
states. The shippers will provide Applicant with the volumes
of gas necessary for line pack and fuel and other company use
gas in the operation of the system, as well as lost and un-
accounted for gas. Under Applicant's proposed tariff set
forth in Exhibit P hereto, the shippers will pay Applicant
monthly charges equal to the total cost of service incurred
by Applicant in that month in performing its transportation
service, including a fair return on equity capital committed
to the project. These monthly payments will be made "in all
events," and will commence when Applicant's pipeline facili-
ties are ready to render the contracted service. Similar
tariff arrangements are contemplated for transportation of
the gas in Canada.4/

Applicant's financing plan is set forth in Exhibit
L hereto. As reflected therein, 25% of the external capital
requirements for construction of the facilities will be in the
form of equity to be subscribed to by shippers and other par-
ties prior to commencement of construction. The remaining 75%
of such capital necessary for construction will be obtained
from term bank loans and from first mortgage bonds, which will
be placed with institutional investors and/or will be sold
publicly to institutional investors, pension funds, and others.

Applicant contemplates that initial deliveries of
Prudhoe Bay gas would commence three years after all final
requlatory approvals, including all related authorizations nec-
essary to implement the project as well as Commission approv-
al of final financing arrangements, are received. Assuming all
final regulatory approvals are received no later than January
1, 1978, therefore, initial gas flow would begin in 1981. The
project has been planned so that each segment, including
the Alaskan, Canadian and lower United States facilities, will
be placed in service at the same time.

v

DESCRIPTION OF APPLICANT'S PROPOSED FACILITIES

The proposed facilities for which authorization is
sought in this application consist of approximately 731 miles
of 42-inch diameter pipeline extending from Prudhoe Bay to
the Alaska-Yukon Border, 15 compressor stations with total

4/ Proposed tariffs for the transportation service to be ren-
dered by the Canadian companies are set forth in Exhibits Z-3,
Z-4, and Z-5 hereto.



installed horsepower of 586,440, and three metering stations
and related facilities. Peak day design capacity of the
pipeline is 2,567 MMcf per day, with annual average daily
volumes of 2,400 MMcf per day. Each compressor station

will have 26,500 horsepower, with an additional 13,830
horsepower required for refrigeration, except for three
stations which will only require 7,660 horsepower for
refrigeration.

Construction of the pipeline system reguired for
initial gas flow will require three years from the date of
receipt of final regulatory approvals. Total construction
will take place in three phases and will require five years.

Phase I, which will require three years, will con-
sist of the construction of approximately 731 miles of 42-
inch diameter pipeline from Prudhoe Bay to the Alaska-
Yukon Border, 13 compressor stations with 106,000 installed
horsepower for compression and 173,620 installed horse-
power for refrigeration, and three metering stations. The
three metering stations will be located at Prudhoe Bay,
Fairbanks, and the Alaska-Yukon border. At the completion
of Phase I, the system will transport approximately 1,200
MMcf per average day. Total cost of construction up to the
beginning of service will be approximately $2,237.9 million
in 1975 dollars, and $2,973.1 million as escalated to the
yvear of construction.

Phase II, which will require one year, will consist
of the installation of an additional 79,500 compressor
horsepower in existing stations. At the completion of Phase
I1, approximately 1,600 MMcf per average day will be trans-
ported through the system. Total cost of construction during
that year will be approximately $58.6 million in 1975
dollars, and $89.6 million as escalated.

Phase IIT will reguire one year, and will consist
of the construction of the remaining two compressor stations
with the installation of 212,000 horsepower for compression
and 15,320 horsepower for refrigeration. At the completion
of Phase TIII, full capacity will be achieved and the system
will transport approximately 2,400 MMcf per average day.
Total cost of construction during the final year of
construction will be approximately $32.3 million in 1975
dollars and $53.6 million as escalated.

The estimated total capital cost of Applicant's
proposed facilities is $2,328.8 million in 1975 dollars.
As escalated to the year of construction, the estimated
total capital cost is $3,116.3 million.



The location of the proposed facilities is shown
in Exhibit F to this application as well as the alignment
sheets included in Exhibit Z-6. Appropriate flow diagrams
and flow diagram data are set forth in Exhibits G, G-I and
G-1I, respectively. Detailed engineering, geotechnical, and
construction information is included in Exhibit Z2-2.

PUBLIC CONVENIENCE AND NECESSITY

The Alcan Pipeline Project proposed by Applicant
is presented as an alternative to the two proposed transpor-
tation systems which have previously been filed with the Com-
mission. These two proposals include the Arctic Gas Project
and the E1 Paso Project, which have been consolidated by the
Commission for hearing in FPC Docket Nos. CP75-96, et al.
Applicant respectfully submits that the Alcan Pipeline Project
is superior to either of these two competing proposals and
will best serve the present and future public convenience and
necessity.

There can be no question that the vast natural gas
supplies which have been discovered in the Prudhoe Bay Field
in the State of Alaska are desy rately needed for United
States markets in the lower 48 states. The Commission has
frequently recognized the increasing severity of the shortage
of natural gas supplies from conventional sources in the Uni-
ted States and the urgent need to obtain additional supplies
in order to protect service to existing high-priority mar-
kets. Curtailments by interstate pipeline companies have
been steadily increasing since the early 1970's, with some
pipelines already curtailing service into Priority 2 markets
under the order of priorities set forth in Order No. 467-B,
Docket No. R-469, "Utilization and Conservation of Natural
Resources - Natural Gas Act", issued March 2, 1973. Without
large additional volumes of natural gas supplies, widespread
economic disruption and hardship is virtually certain to occur
in the United States within the next few years.

In view of the critical gas supply shortage, the
fundamental question, Applicant respectfully submits, is not
whether Alaskan gas should be transported to the United
States markets; instead, it is which proposed transportation
system will best serve the present and future public conven-
ience and necessity. It is difficult to imagine any more im-
portant decision which the Commission has previously faced.
An erroneous decision could cost the consumer untold millions
of dollars and result in incalculable environmental damage.
In considering which transportation system to approve, there-



fore, the Commission must determine which proposal will de-
liver Alaskan gas to the lower 48 states most economically,
expeditiously, and with the least adverse environmental im-
pact. In addition, because of the immense costs and great
distances involved, the Commission should assure that it ap-
proves that transportation system which is the most reliable
and predictable, with the least chance of massive cost
overruns and construction delays.

Applicant respectfully submits that the Alcan Pipe-
line Project will best accomplish these objectives. There
are several reasons for this.

First, the time required to complete construction
prior to initial deliveries of Alaskan gas is at least two
years less under the Alcan Pipeline Project than under either
of the two competing proposals. This is because the Alcan
Pipeline Project utilizes, to the maximum extent feasible,
existing pipeline utility corridors and rights-of-way as
well as existing transmission facilities within Canada.

Some of the advantages of utilizing existing pipeline
corridors, rights-of-way, and facilities include the pre-

¢ 1wce of existing all-weather roads, communications systems,
camps, air strips, construction facilities and equipment.

In addition, the Alcan Pipeline Project would permit utili-
zation of a major portion of the existing Alyeska oil
pipeline work pad from Prudhoe Bay to Delta Junction.

Second, the Alcan Pipeline Project would provide
for the delivery of Alaskan gas to the lower 48 states
at lower overall capital cost and a lower cost of service
per MMbtu than either of the two competing proposals. The
estimated total capital cost of the Alcan Project is
approximately $6.4 billion, as escalated to the year of
construction. Arctic Gas's and El1 Paso's estimated total
capital costs as escalated are approximately $11.0 and
$9.0 billion, respectively. Moreover, the Alcan Pipeline
Project is estimated to deliver gas to the Canadian-United
States border in 1987 (Applicant's estimate of the first full
year of operation for the Arctic Gas Project) at a trans-
portation cost of service of $1.43 per MMbtu as compared
with $1.70 per MMbtu for Arctic Gas or an annual saving of
over $230 million. El Paso's transportation cost of ser-
vice would be even greater than Arctic Gas. 5/

5/ These are escalated estimates and include the effect
of inflation between 1975 and 1987.



Third, the Alcan Pipeline Project would deliver
Alaskan gas to United States markets with less adverse
environmental impact than either of the other two proposals,
principally because of maximum utilization of existing
utility corridors, rights-of-way, and transmission facilities.
Arctic Gas proposes to cross the Arctic National Wildlife
Range in Alaska, one of the last large wildlife refuges in
the world, and would require extensive construction through
similar undeveloped wilderness areas in the Canadian North
Slope and MacKenzie Delta areas. While El1 Paso would utilize
the Alyeska o0il pipeline corridor for a portion of its pipe-
line system, it would construct large new liquification and
gasification facilities in environmentally sensitive areas
of Southern Alaska and California and would require a fleet
of LNG tankers. 1In addition, El Paso proposes to construct
a lengthy portion of its system through previously undisturbed
and environmentally sensitive areas, such as the Chugach
National Forest and the Copper River Valley. Moreover, while
El Paso's route parallels the Alyeska oil pipeline, it de-
parts from that pipeline to such a great extent that it does
not permit full utilization of the Alyeska work pad, camps,
and haul roads. The Environmental Report submitted Exhibit
Z-1 to this application establishes that the adverse environ-
mental impact of pipeline construction along the Alyeska oil
pipeline corridor and the Alcan Highway, such as is proposed
by Applicant, would be kept to a minimum.

Fourth, the Alcan Pipeline Project involves rela-
tively conventional construction. Thus, the possibility
of cost overruns and potential safety and reliability problems
which are inherent in the Arctic Gas and El1 Paso proposals
would be minimized. In addition, there is less chance of
time-consuming construction delays as a result of unexpected
obstacles and misadventures.

Applicant respectfully submits that there are a
number of additional advantages to the Alcan Pipeline
Project. The Alcan Pipeline Project would provide substan-
tial economic benefits to the State of Alaska through the
construction of a pipeline through Alaska and would permit the
delivery of Prudhoe Bay gas supplies to Alaskan markets.

In addition, since the Alcan Pipeline Project will trans-
port only Alaskan gas from Prudhoe Bay, it will provide
Canada with greater flexibility to determine the manner and
timing of delivery of natural gas from the MacKenzie Delta
to Canadian markets.



In summary, Applicant submits that the Alcan Pipe-
line Project provides the most reliable, expeditious, and
economical means of delivering Alaskan North Slope gas to
markets in the lower 48 states with the least environmental
impact, and that the public convenience and necessity would
best be served by approval of this application. The Alcan
Pipeline Project has several of the advantages of the
Arctic Gas Project and the El1 Paso Project but few of the
disadvantages.

Concurrently with this application, Applicant is
filing its motion requesting the Commission to consolidate
this application with the applications previously filed
in Docket Nos. CP75-96, et al, for a comparative hearing.

As set forth in that motion in detail, the immense public
interest in assuring that the best Alaskan gas transporta-
~tion system is approved by the Commission requires full
consideration of Applicant's proposal along with the Arctic
Gas Project and the El1 Paso Project. Accordingly, Appli-
cant is requesting the Commission to direct that this appli-
cation be promptly consolidated for consideration with the
two proposals heretofore filed by Arctic Gas and El Paso.
Applicant fully appre .ates and supports the need for ex-
pedition in determining which Alaskan gas transportation
system should be approved in order that Alaskan gas may be
made available to the lower 48 states at the earliest
possible date. 1In fact, as shown above, if Applicant's
proposal is approved by the Commission, Alaskan gas will be
made available at a substantially earlier date than under
either of the two competing proposals because of Applicant's
use of existing pipeline corridors and rights-of-way as

well as existing transmission systems in Canada. Accordingly,
any minimal delay involved in consolidating this applica-
tion for consideration with the competing proposals of
Arctic Gas and El Paso, it is respectfully submitted, will
be far more than offset by the earlier deliveries of gas
that will occur under the Alcan Pipeline Project. '

VI

RELATED AUTHORIZATIONS

The following applications are supplemental or
related to this application and will be necessary to
effectuate Applicant's proposal herein:



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Application of Applicant to the Commission
for Presidential Permit pursuant to Execu-
tive Order No. 10485 to construct, operate,
connect and maintain facilities at the
Alaska-Yukon Border;

Applications of Foothills, Westcoast and

AGTL (Canada) to the National Energy Board of
Canada for authority to construct and operate
new pipeline facilities from the Alaska-Yukon
Border to Zama, Alberta, and from Caroline
Junction, Alberta to Monchy, Saskatchewan;

Applications of Westcoast, AGTL(Canada), and
ANG to the National Energy Board of Canada
for authority to utilize and/or expand the
existing transmission systems of West-Coast,
AGTL, and ANG in order to transport Prudhoe
Bay gas;

Applications of Northern Border, PGT, and
Northwest Pipeline to the Commission, pursu-
ant to Section 7(c) of the Natural Gas Act, .
to construct and operate the facilities pro-
posed in their respective applications and
to render transportation service;

Applications of Northern Border, PGT, and
Northwest Pipeline to the Commission for
Presidential Permits pursuant to Executive
Order 10485 to construct, operate, connect
and maintain facilities at Monchy, Saskatche-
wan; Kingsgate, British Columbia; and Sumas,
Washington, respectively;

Applications of various shippers to the Com-

mission, pursuant to Section 3 of the Natural
Gas Act, to export gas from Alaska and to im-
port that gas into the United States;

Applications of various producers to the Com-
mission, pursuant to Section 7(c) of the Nat-
ural Gas Act, for certificates to sell gas in
interstate commerce to various shippers;

Applications of various shippers to the Na-
tional Energy Board of Canada to import Alas-
kan gas into, and to export Alaskan gas from,
Canada.



(9) Applications for land use, construction and
right-of-way permits to various governmental
authorities.

Applicant is filing concurrently herewith its ap-
plication for a Presidential Permit pursuant to Executive
Order 10485. Also being filed concurrently herewith are ap-
plications by Northwest Pipeline pursuant to Section 3 and
Section 7(c) of the Natural Gas Act as well as an application
for a Presidential Permit. Applications have already been
filed by Northern Border and PGT pursuant to Section 7 (c)
and Executive Order 10485, although certain amendments or re-
visions may be necessary to effectuate Applicant's proposal.
The remaining applications will eventually be filed in the
overall implementation of the project. To Applicant's know-
ledge, no other application to supplement or effectuate Ap-
plicant's proposal herein has been or is to be filed by Applicant
with any Federal, State, or any other regulatory body.

VII

TABLE OF CONTENTS OF EXHIBITS

The table of contents below sets forth the exhi-
bits filed in compliance with Section 157.14 of the Commis-
sion's Regulations:

Exhibit A Articles of Incorporation and By-Laws. -
Submitted herewith.

Exhibit B State Authorizations -
Submitted herewith.

Exhibit C Company Officials -
Submitted herewith.

Exhibit D Subsidiaries and Affiliations -
Submitted herewith.

Exhibit E Other Pending Applications and Filings -
Submitted herewith.

Exhibit F Location of Facilities -
Submitted herewith.

Exhibit F-I Factors Considered in Use of Joint
Right-of-Way -
Submitted herewith.

Exhibit F-II Fac+tnre Considered in Locating
Faci..c..€s in Scenic, Historical,
Recreational or Wildlife Areas -
Submitted herewith.




Exhibit

Exhibit

Exhibit
and

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

F-11T

F-IV

State of Adoption of Guidelines
Concerning Rights-of-Way and
Construction Activities -
Submitted herewith.

Statement Concerning the Requirements

of the National Environmental Policy
Act of 1969 -
Submitted herewith.

Flow Diagrams and Flow Diagram Data -
Submitted herewith.

Gas Supply Data -

Submitted herewith, except for mat-
ters required by subsections 157.14
(a) (10) (iii), (v) and (vi), which
are not applicable since Applicant
will be a transporter of gas.

Market Data -
Submitted herewith.

Conversion to Natural Gas -
Submitted herewith.

Cost of Facilities -
Submitted herewith.

Financing -
Submitted herewith.

Construction, Operation and Management -

Submitted herewith.

Revenues, Expenses and Income -
Submitted herewith.

Depreciation and Depletion -
Submitted herewith.

Tariff -
Submitted herewith.

Environmental Report -

The detailed report required by Sec-—
tion 2.82 of the Commission's General
Policy and Interpretations is submit-
ted herewith in four volumes.




Exhibit

Exhibit

Exhibit
Exhibit

Exhibit

Exhibit

Exhibit

Exhibit

Supplementary Engineering Data -
Submitted herewith.

Exhibits of Foothills Pipe Lines, Ltd. -
Submitted herewith.

Exhibits of Westcoast Transmission
Company, Ltd. -
Submitted herewith.

Exhibits of Alberta Gas Trunk Line
(Canada), Ltd. -
Submitted herewith.

Alignment Sheets -
Submitted herewith.

Definitive Agreement between Alcan
Pipeline Company, Foothills Pipe

Lines Ltd., Westcoast Transmission
Company Limited, The Alberta Gas Trunk
Line (Canada)Limited, The Alberta Gas
Try~l Tine ~owpany Timited, and

NOL Lnwese rapeline vourporation
Submitted herewith.

Total Investment and Cost of Service
to the Canadian-United States Border -
Submitted herewith. :

Geology and Soils Reports -
Submitted herewith.

VII

NOTICE

A form of notice suitable for publication in the
Federal Register is submitted herewith.

VIIT

CONCLUSION

Applicant respectfully submits that the proposal
herein is required by the present and future public conven-
ience and necessity, that Applicant is willing and able to
perform the acts proposed herein, and that, after appropriate
the authorizations requested herein should there-
fore be granted by the Commission.

proceedings,



WHEREFORE, Applicant, Alcan Pipeline Company, re-
spectfully requests that the Commission, after appropriate
proceedings have been completed, grant Applicant a certifi-
cate of public convenience and necessity authorizing the
construction and operation of the facilities described here-
in and authorizing the transportation of gas in interstate
commerce by means of such facilities.

By

Cf Counsel:

Edward J. Grenier, Jr., Esq.
Richard P. Noland, Esqg.
Richard P. Pierce, Jr., Esq.
Sutherland, Asbill & Brennan
1666 K Street, N.W.
Washington, D.C. 20006

David K. Watkiss, Esq.
Watkiss & Campbell

315 East Second South

Salt Lake City, Utah 84111

William P, Diener, Esqg.
Assistant Secretary

Alcan Pipeline Company

315 East Second South

Salt Lake City, Utah 84111
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Respectfully submitted,

ALCAN PIPELINE COMPANY

/s/ A. N. Porter

A, N. Porter
Vice President



STATE OF UTAH )
: SS.
COUNTY OF SALT LAKE )

A. N. PORTER, being first duly sworn, on oath,
says:

That he is Vice President for Alcan Pipeline Company;
that he has read the foregoing application of Alcan Pipeline
Company for a certificate of public convenience and necessity
authorizing the construction and operation of facilities
and the transportation of natural gas in interstate commerce,
and that he is familiar with the contents thereof; that, as
such Vice President, he has executed the same for and on
behalf of said Corporation with full power and authority to
do so; and that the matters set forth therein are true to
the best 0f his information, knowledge and belief.

/S/ A. N. PORTER
A. N. PORTER
Vice President

SUBSCRIBED AND SWORN TO before me, the undersigned,
this 8th day of July, 1976.

/S/ DAVID L. PAYNE
NOTARY PUBLIC
Residing at Salt Lake City, Utah

My Commission Expires:

12-29-79




UNITED STATES OF AMERICA

BETFORE THE
FEDERAL

In the Matter of )

) Docket Nos.

ILCAN PIPELINE COMPANY ' )

POWER COMMISSION

CP76-
and CP76-

NOTICE OF APPLICATION

(July .

Take notice that on July
Company ("Applicant"), a Delaware
-~ address is 315 East Second South,
84111, filed in Docket No. CP76-
certificate of public convenience

1976)

9, 1976, Alcan Pipeline
Corporation whose mailing
Salt Lake City, Utah,

an application for a

and necessity pursuant to

Section 7(c)} of the Natural Gas Act ("Act") for authority
to construct and operate a 42-inch diameter natural gas
pipeline and related compression and other facilities
extending from Prudhoe Bay on the North Slope of Alaska to
the Alaska-Yukon border, and for authority to transport
natural gas for shippers which enter into contracts with
applicant for transportation service, all as more fully set
forth in the application on file with the Commission and
open for public inspection.

The application states the Applicant's proposal is
part of an overall project to deliver large volumes of
natural gas from the Prudhoe Bay area of the North Slope of
Alaska to markets in the State of Alaska and the lower 48
states. Volumes would be delivered to Applicant by shippers
at a point of receipt in the Prudhoe Bay area, and would then
be transported by Applicant to the Alaska-Yukon border.
Applicant states that the gas would then be transported
through Canada by means of new and existing pipeline systems
for redelivery to markets in the lower 48 states at three
points on the Canadian-United States border. Volumes des-
tined for western United States markets would be delivered
to Northwest Pipeline Corporation ("Northwest Pipeline")
and Pacific Gas Transmission Company {("PGT") at Sumas,
Washington, and Kingsgate, British Columbia, respectively.
Volumes destined for midwestern and eastern United States
markets would be delivered to Northern Border Pipe Line
Company {"Northern Border") at Monchy, Saskatchewan.

Applicant states that gas would be transported hy
its proposed pipeline which parallels the Aleyska oil pipe-
line system for approximately 539 miles from Prudhoe Bay to
Delta Junction south of Fairbanks, Alaska. At Delta Junc-
tion, the proposed pipeline would diverge from the Alyeska



0il pipeline system and would then follow the Alcan Highway
for approximately 192 miles to the Alaska-Yukon border,
where the gas would then be delivered by Applicant via an
interconnection with a pipeline proposed by a Canadian com-
pany, Foothills Pipe Lines Ltd. ("Foothills"), or an
affiliate thereof. The gas would then be further trans-
ported by Foothills or its affiliate along the Alcan Highway
to the Yukon-British Columbia border, where the gas would be
delivered to Westcoast Transmission Company Limited
("Westcoast"), which would then transport the gas to a point
of interconnection with its existing pipeline system at Fort
Nelson, British Columbia. At Fort Nelson, Applicant states
that approximately 30 percent of the gas would be delivered
into the existing or expanded transmission system of West-
coast for transportation by Westcoast to a point of inter-
connection between the existing facilities of Westcoast and
the existing facilities of Northwest Pipeline at Sumas,
Washington. The remaining portion of the gas (approximately
70 percent) would be transported by Westcoast from Fort
Nelson to a point of interconnection with The Alberta Gas
Trunk Line (Canada) Limited ("AGTL (Canada)") at the Alberta-
British Columbia border. Applicant states that AGTL (Canada)
would then transport t! natural gas received from Westcoast
to a point of interconnection with the existing facilities
of The Alberta Gas Trunk Line Company Limited ("AGTL") near
Zama Lake, Alberta. At that point, the gas would be further
transported by AGTL (Canada) through the existing or expanded
natural gas transmission system of AGTL to a point in the
vicinity of Caroline Junction, Alberta, where the volumes
would be split for delivery to two different points on the
Canadian-United States border. According to Applicant, one
portion of the volumes would be further transported by AGTL
(Canada) through the existing or expanded transmission
system of AGTL to a point of interconnection between the
existing facilites of AGTL and the existing facilities of
Alberta Natural Gas Company Limited ("ANG") in the vicinity
of Coleman, Alberta. These volumes would then be trans-
ported by ANG through its existing or expanded transmission
system to a point of interconnection between the facilities
of ANG and the existing facilities of PGT on the Canadian-
United States border at Kingsgate, British Columbia. The
remaining volumes at Caroline Junction, Alberta, would be
transported by AGTL (Canada) through the existing or expanded
transmission system of AGTL to the Alberta-Saskatchewan
border in the vicinity of Empress, Alberta, where the gas
would be delivered to Foothills. Foothills would then trans-
port the gas from the Alberta-Saskatchewan border to the
Canadian-United States border at Monchy, Saskatchewan, where
the gas would be delivered by Foothills to Northern Border.

Applicant states that it proposes to operate its
pipeline system as a contract carrier of Prudhoe Bay gas
for individual shippers. The facilities for which



authorization is sought will have a capacity of 2,400 MMcf
per annual average day. Applicant states that initial
deliveries of Prudhoe Bay gas would commence three years
after all final regulatory approvals are received. Applicant
contemplates a period of capacity buildup over two years
after initial deliveries, with 1,200 MMcf per average day
during the first year of deliveries, 1,600 MMcf per average
day during the second year of deliveries, and 2,400 MMcf

per averadge day during the third year of deliveries and
thereafter.

Applicant states that the Alcan Pipeline Project
is presented as an alternative to the two proposed trans-
pertation systems which have previously been filed with the
Commission by Alaskan Arctic Gas Pipeline Company and E1l
Paso Alaska Company and consolidated for hearing in FPC
Docket Nos. CP75-96, et al. Applicant alleges that the
public convenience and necessity requires approval of its
proposal over the two competing proposals on the ground
that the Alcan Pipeline Project provides the most reliable,
expeditious, and economical means of delivering Alaskan
North Slope gas to markets in the lower 48 states with the
least environr 1tal impact. Applicant also alleges that its
project will deliver Alaskan gas to the lower 48 states at
a lower overall capital cost and a lower transportation cost
of service per MMbtu than either of the two competing pro-
posals.

In addition, Applicant states that, concurrently
with the filing of its application, it is filing a motion
with the Commission requesting consolidation of its applica-
tion with the applications previously filed in Docket
Nos. CP75-96, et al, for a comparative hearing.

Also take notice that on the same date, Applicant
filed in Docket No. CP76- an application for a Presiden-
tial Permit pursuant to Executive Order 10485 to construct,
operate, connect and maintain facilities on the Interna-
tional Boundary between the United States and Canada, at a
point of interconnection between the facilities of Appli-
cant and those of Foothills Pipe Lines Ltd., all as more
fully set forth in the application which is on file with
the Commission and open to public inspection.

Any person desiring to be heard or to protest said
filing should file a petition to intervene and protest with
the Federal Power Commission, 825 North Capitol Street, N.E.,
Washington, D. C. 20426, in accordance with Sections 1.8
and 1.10 of the Commission's Rules of Practice and Pro-
cedure (18 C.F.R. 1.8, 1.10). All of such petititions or
protests should be filed on or before .
Protests will be considered by the Commission in determining
the appropriate action to be taken, but will not serve to



make protestants parties to the proceeding. Any person
wishing to become a party must file a petition to inter-
vene. Copies of this filing are on file with e Com-
mission and are available for public inspection.

Kenneth F. Plumb
Secretary
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CERTIFICATE OF INCORPORATION
OF

ALCAN PIPELINE COMPANY

FIRST: The name of this Corporation is
ALCAN PIPELINE COMPANY

SECOND: 1Its registered office in the State of Del-
aware is to be located at 100 West Tenth Street in the City
of Wilmington, County of New Castle, State of Delaware, and
the name and address of its registered agent is The Corpora-
tion Trust Company, No. 100 West Tenth Street, Wilmington,
Delaware.

THIRD: The nature of the business and the objects
and purposes proposed to be transacted, promoted and carried
on are to engage in any lawful acts or activities for which
corporations may be organized under the General Corporation
Law of Delaware.

FOURTH: The total number of shares of Common Stock
which this Corporation shall have authority to issue is One
Thousand (1,000) shares, all of which shall be with a par
value of One Dollar ($1.00) per share.

FIFTH: The name and mailing address of the
incorporator is:

NAME MATILING ADDRESS

David M. Higbee P. 0. Box 1526
Salt Lake City, Utah 84110

SIXTH: Upon the filing of the Certificate of Incor-
poration, the authority of the incorporator shall terminate
and the following-named individuals, whose mailing addresses
are set out beside their names, shall serve as directors
until the first Annual Meeting of the Stockholders or until
their successors are elected and gualified:

NAME MATILING ADDRESS

Thomas W. diZerega P. O. Box 1526
Salt Lake City, Utah 84110
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NAME MAILING ADDRESS
John G. McMillian P. O. Box 1526

Salt Lake City, Utah 84110

William D. Owens P. 0. Box 1526
Salt Lake City, Utah 84110

A. N. Porter P. 0. Box 1526
Salt Lake City, Utah 84110

SEVENTH: The following provisions are inserted for
the management of the business and for the conduct of the
affairs of this Corporation and for defining and regulating
the powers of this Corporation and its directors and stock-
holders:

1. The private property of the stockholders of the
Corporation shall not be subject to the payment of corporate
debts to any extent whatsoever.

2. The first meeting of the stockholders of the
Corporation for the election of directors shall be held in
Salt Lake City, Utah at the offices of the Corporation, on
June 7, 1977, or at such other time and place as may be des-
ignated by the Board of Directors, and thereafter the
directors shall be elected at the time and place named in the
By-laws of this Corporation.

3. Written ballots shall not be required for the
election of directors of this Corporation.

4, The Board of Directors shall have the power to
make, alter, or repeal the By-laws of this Corporation.

5. The By-laws of this Corporation may fix or pro-
vide the manner for fixing and altering the number of direc-
tors constituting the Board of Directors, providing that such
number shall not be less than three, and shall permit the
election of members of the Board of Directors without written
ballots.

IT WITNESS WHEREOF, I, the undersigned, being the
incorporator of this Corporation hereinbefore named, do cer-
tify that the facts herein stated are true, that the execu-
tion of this instrument is my act and deed, and that I
accordingly have hereunto set my hand this 17th day of May
1976.

/s/ David M. Higbee
DAVID M. HIGBEE
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ARTICLE I
Stockholders

Section 1.1. Annual Meetings. The annual meeting of the
stockholders shall be held for the election of Directors at 8:30 a.m. on
the first Tuesday in June in each year, beginning with the year 1977, if
such day be not a Tegal holiday in the state where such meeting is to be
held, or, if a legal holiday, then at the same time on the next succeeding
business day at the principal office of the Corporation in the State of
Delaware or at such other place either within or without the State of Dela-
ware as may be designated by the Board of Directors from time to time.

Any other proper business may be transacted at the annual meeting.

Section 1.2. Special Meetings. Special meetings of stock-
holders, to be held at the principal office of the Corporation in the
State of Delaware or at such other place within or without the State of
Delaware and at such date and time as may be stated in the notice of the
meeting, and for any purpose or purposes, unless otherwise prescribed by
statute, may be called by the Board of Directors or by the Chairman of the
Board or by the President, and shail be called by the President or the
Secretary at the request in writing of stockholders owning a majority of
the issued and outstanding shares of capital stock of the Corporation of
the class or classes which would be entitled to vote on the matter or mat-
ters proposed to be acted upon at such special meeting of stockholders.
Any such request shall state the purpose or purposes of the proposed meet-
ing.

Section 1.3. Notices of Meetings. Whenever stockholders are
required or permitted to take any action at a meeting, a written notice of
the meeting shall be given which shall state the place, date and hour of
the meeting, and, in the case of a special meeting, the purpose or purposes
for which the meeting is called. Unless otherwise provided by law, the
written notice of any meeting shall be given not less than ten nor more
than sixty days before the date of the meeting to each stockholder entitled
to vote at such meeting. If mailed, such notice shall be deemed to be given
when deposited in the United States mail, postage prepaid, directed to the
stockholder at his address as it appears on the records of the Corporation.

Section 1.4. Adjournments. Any meeting of stockholders, annual
or special, may adjourn from time to time to reconvene at the same or some
other place, and notice need not be given of any such adjourned meeting if

the time and place thereof are announced at the meeting at which the adjourn-

ment is taken. At the adjourned meeting, the Corporation may transact any
business which might have been transacted at the original meeting. If the
adjournment is for more than thirty days, or if after the adjournment a

new record date is fixed for the adjourned meeting, a notice of the adjourned

meeting shall be given to each stockholder of record entitled to vote at the
meeting.
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section TS0 Cuoram. At any meeting of stockholders, ca-
cept where otherwise provided b, law or the certificate of INCOrpor.i-
Lron or these by-Taws, the holders of a majority of the outstanding
shares of each class of <tock entitled to vote at the meeting, pre-

senton o person or represented by proxy, shall constitute a quorum.

For purposes of the foregoing, two or more classes or series of stock
shall be vonsidered o single class if the holders thereof are entitled
to vote together as a single class at the meeting. In the absence

of @ quorum the stockholders so present may, by majority vote, adjourn
the meeting from time to time in the manner provided by Section 1.4

of these by-laws until a quorum shall attend. Shares of its own capital
stock belonging on the record date for the meeting to the Corporation
Oor to another corporation, if a majority of the shares entitled to
vote in the election of directors of such other corporation is held,
directly or indirectly, by the Corporation, shall neither be entitled
to vote nor be counted for quorum purposes; provided, however, that
the foregoing shall not limit the right of the Corporation to vote

stock, including but not limited to jts own stock, held by it in a
fiduciary capacity.

section 1.6. Organization. Meetings of stockholders shall
be presided over by the Chairman of the Board, or in his absence by

the President, or in his absence by a Vice President, or in the ab-
sence of the foregoing persons by a chairman designated by the Board

of Directors, or in the absence of such designation by a chairman chosen
at the meeting. The Secretary shall act as secretary of the meeting,
but in his absence the chairman of the meeting may appoint any person

to act as secretary of the meeting.

section 1.7. Voting; Proxies. Unless otherwise provided
In the certificate of incorporation, each stockholder entitled to

vote at any meeting of <tockholders shall be entitled to one vote for
each share of stock held by him which has voting power upon the matter
in question. Each stockholder entitled to vote at a meeting of stock-
holders or to express consent or dissent to corporate action in writing
without a4 meeting may authorize another person or persons to act for
him by proxy, but no such proxy shall be voted or acted upon after
three years trom its date, unless the proxy provides for a Tonger
period. A duly executed proxy shall be irrevocable if it states that
1t is irrevocable and if, and only as long as, 1t is coupled with an
interest sufficient in law to support an irrevocable power. A stock-
holder may revoke any proxy which is not irrevocable by attending the
meeting and voting in person or by filing an nstrument in writing
revoking the proxy or another duly executed proxy bearing a later

date with the Secretary of the Corporation. Tne vote for Directors
and, upon the demand of any stockholder, the vote upon any question
before the meeting shall be by written ballot. A1l elections shall

be had and all questions decided, unless otherwise provided by law,

the certificate of incorporation or these by-laws, by a plurality
vote.

Section 1.8, Tfiaing Dete for elerrinaticn oy Stockholders
of Record.  In order that the Corporation ma, deter=i-. *he <tuck-
holders entitled to notice of or to vote at any meetin ., or stockholders
or any adjournment thereof, or 5 express consent to ~orpGrate action

in writing without a meeting, or entitled to receive tayment of any
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dividend or other distribution or allotment of any rights, or entitled

to exercise any rights in respect of any change, conversion or exchange

ot »tock or for the purpose of any other lawful action, the Board of
NDirectors may fix, in advance, a record date, which shall not be more

than -i«ty nor less than ten days before the date of such meeting, nor
more than sixty days prior to any other action. If no record date 1is
fixed: (1) the record date for determining stockholders entitled to
notice of or to vote at a meeting of stockholders shall be at the close

of business on the day next preceding the day on which notice is given,
or, 1f notice is waived, at the close of business on the day next precediny
the day on which the meeting is held; (2) the record date for determining
stockholders entitled to express consent to corporate action in writing
without a meeting, when no prior action by the Board is necessary, shall
be on the day on which the first written consent is expressed; and {3)

the record date for determining stockholders for any other purpose shall
be at the close of business on the day on which the Board adopts the
resolution relating thereto. A determination of stockholders of record
entitled to notice of or to vote at a meeting of stockholders shall

apply to any adjournment of the meeting; provided, however, that the

Board may fix a new record date for the adjourned meeting.

Section 1.9. List of Stockholders Entitled to Vote. The
Secretary shall prepare and make, at least ten days before every meeting
of stockholders, a complete 1ist of the stockholders entitled to vote at
the meeting, arranged in alphabetical order, and showing the address of
each stockholder and the number of shares registered in the name of each
stockholder. Such list shall be open to the examination of any stockholder,
for any purpose germane to the meeting, during ordinary buisness hours,
for a period of at least ten days prior to the meeting, either at a
place within the city where the meeting is to be held, which place shall
be specified in the notice of the meeting, or, if not so specified,
at the place where the meeting is to be held. The list shall also be
produced and kept at the time and place of the meeting during the whole
time thereof and may be inspected by any stockholder who is present.

ARTICLE II

Board of Directors

Section 2.1. Powers; Numbers; Qualifications. The business
and affairs of the Corporation shall be managed by the Board of Directors,
except as may be otherwise provided by law or in the certificate of
incorporation. The number of directors constituting the whole Board
shall be not more than fifteen nor less than three. The authorized

number of Directors within the 1imits above specified shall be determined
by resolution of the Board of Directors.

Section 2.2. Election; Term of Office; Resignation, Vacancies.
tach Director shall hold office until the annual meeting of stockholders
next succeeding his election and until his successor is elected and
qualified or until his earlier resignation or removal. Any Director may
resign at any time upon written notice to the Board of Directors or to
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the Presrdent or the Seoretary ot the Corporation.  Such resignation shall
take eftect at the time specified therein, and unless otherwise specified

therein no acceptance of such vesignation shall be necessary to make 1t
ctfective. Unless otherwise provided in the certificate of incorporation
or these by-laws, vacancies and newly created directorships resulting
from any increase in the authorized number of Directors or from any other

cause may be filed by a majority of the Directors then in office, although
less than a quorum.

Section 2.3. Regular Meetings. Regular meetings of the Board
of Directors may be held at such places within or without the State of
Delaware and at such times as the Board may from time to time determine,
and if so determined notice thereof need not be given.

Section 2.4. Special Meetings. Special meetings of the
Board of Directors may be held at any time or place within or without
the State of Delaware whenever called by the Chairman of the Board or
the President or by any two Directors. Reasonable notice thereof shall
be given by the person or persons calling the meeting.

Section 2.5. Telephonic Meetings Permitted. Unless otherwise
restricted by the certificate of incorporation or these by-laws, members
of the Board of Directors, or any committee designated by the Board, may
participate in a meeting of the Board or of such committee, as the case
may be, by means of conference telephone or similar communications
equipment by means of which all persons participating in the meeting can
hear each other, and participation in a meeting pursuant to this by-law
shall constitute presence in person at such meeting.

Section 2.6. (Quorum; Vote Required for Action. At all meetings
of the Board of Directors, Directors constituting a majority of the
entire Board shall constitute a quorum for the transaction of business.
The vote of a majority of the Directors present at a meeting at which
a quorum is present shall be the act of the Board unless the certificate
of incorporation or these by-laws shall require a vote of a greater
number. In case at any meeting of the Board a quorum shall not be
present, the members of the Board present may adjourn the meeting from
time to time until a quorum shall attend.

Section 2.7. (Organization. Meetings of the Board of Directors
shall be presided over by the Chairman of the Board, or in his absence
by the President, or in their absence by a chairman chosen at the meeting.
The Secretary shall act as secretary of the meeting, but in his absence

the chairman of the meeting may appoint any person to act as secretary of
the meeting.

Section 2.&. [Informal Action by Directors. Any action re-
quired or permitted to be taken at any meeting of the Board of Directors,
or of anv commnittee thereof, may be taken without a meeting if all

members of the Board or of such committee, as the case may be, consent
thereto in writing, and the writing or writings are filed with the minutes
of proceedings of the Board or committee.
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ARTICLD 111
Commi ttees
S tvon 4. {lmlinil,t,l‘i‘_;_ ot Lhe 5[151r‘d. The Hoard of ireciore:
e, by ocesolution pecaed byoa majority ot the entire Board, designate '
O oY more commi ttees, each committee to consist of one or more of the
Directors. The Board may designate one or more Directors as alternate

members of any committee, who may replace any absent or disqualified
member ot any meeting of the committee, Vacancies in any such committec
shall he filled by the Board, but in the absence or disqualification of
a member of such committee, the member or members thereof present at any
meeting and not disqualified from voting, whether or not he or they
constitute a guorum, may unanimousiy appoint another memher of the Board
to act at the meeting in place of any suoch absent or disgqualified member.
Any such committee, to the extent provided in the resolution of the
Board, shall have and may exercise all the powers and authority of the
Board in the management of the business and affairs of the Corporation,
and may authorize the seal of the Corporation to be affixed to all

papers which may reguire it; but no such committee shall have power or
authority in reference to amending the certificate of incorporation,
adopting an agreement of merger or consolidation, recommending tu the
stockhotders the sale, lease or exchange of all or substantitally all of
the Corporation's property and assets, recommending to the stockholders

a di1ssolution of the Corporation or a revocation of dissolution, indem-
nifying Directors or amending these by-laws; and, uniess the resolution
expressly so provides, no such committee shall have the power or authority
to declare a dividend or to authorize the issuance of stock.

Section 3.2. Committee Rules. Unless the Board of Directors
otherwise provides, each committee designated by the Board may make,
dlter and repeal rules for the conduct of its business. In the absence
of a provision by the Board or a provision in the rules of such committee
to the contrary, a majority of the entire authorized number of members
of such committee shall constitute a quorum for the transaction of
business, the vote of a majority of the members present at a meeting at
the time of such if a quorum is then present shall be the act of such
committee, and in other respects such committee shall conduct its business
in the same manner as the Board conducts its business pursuant to
Articlie Il of these by-laws.

ARTICLE IV
Officers

Section 4.1. [xecutive Officers. The officers of the cor-
poration shall be a president, one or more vice presidents, a secretary,
a treasurer, and such other officers as may be appointed as provided in
these By-laws. The officers shall be elected annually by the board of
directors at its first meeting following the annual meeting of the
stockholders, and each officer shall hold office until the corresponding
mecting in the next year and until his tuccessor zhall have been duly
chosen and qualified, or until he shall have resigned or shall have been
removed in the manner provided in Sgction 9 of this Article IV, Any
vacancy in dany of the above offices shall be filled for the unexpired
term by the board of directors at any regular or special meeting.
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section 4.2, President. The president shall be the chief
executive officer of the corporation. He shall preside at all meetings
ot the stockholders and of the board of directors; he shall have general
charge and supervision of the business of the corporation; he may sign,
with the secretary or treasurer or assistant secretary or assistant
treasurer, certificates of stock of the corporation; he may sign and
execute, in the name of the corporation, all authorized deeds, mortgages,
bonds, contracts, or other instruments, except in cases in which the
siyning and execution thereof shall have been expressly delegated to
some other officer or agent of the corporation; and, in general, the
president shall perform ail duties incident to the office of a president
of a corporation, and such other duties as, from time to time, may be
assigned to him by the board of directors.

Section 4.3 Vice President. At the request of the president
or in his absence or disability, any vice president may perform all the
duties of the president, and when so acting, shall have the powers of
the president; he may sign, with the secretary or treasurer, or an
assistant secretary or assistant treasurer, certificates of stock of the
corporation; and he shall perform such other duties as, from time to
time, may be assigned to him by the board of directors.

Section 4.4. Secretary. The secretary shall keep the minutes
of the meetings of the stockholders, of the board of directors, and of
any committee appointed by the board in books provided for the purpose;
he shall see that all notices are duly given in accordance with the
provisions of these By-laws or as required by law; he shall be custodian
of the rccords and of the corporate seal or seals of the corporation; he
shall see that the corporate seal is affixed to all documents, tne
execution of which, on behalf of the corporation, under its seal, is
duly authorized, and when so affixed may attest the same; he may sign,
with the president or a vice president, certificates of stock of the
corpordation; and, in general, he shall perform all duties incident to
the office of a secretary of a corporation, and such other duties as,
from time to time, may be assigned to him by the board of directors.

Section 4.5. Treasurer. The treasurer shall have charge of
and be responsible for all funds, securities, receipts and disbursements
of the corporation, and shall deposit, or cause to be deposited, in the
name of the corporation, all moneys or other valuable effects in such
banks, trust companies or other depositories as shall, from time to
time, be selected by the board of directors; he shall rerder to the
president and to the board of directors, whenever requested, an account
of the financial condition of the corporation; he may sign, with the
president or vice president, certificates of stock of the corporation;
and, 1n «eneral, he shall perform all the duties incident to the office

of a treasurer of & corporation and such other duties as may be assigned
to him hy the board of directors.

dppoint une or more assistant officers. tach assistant officer shall,
at the request of or in the absence or disabil:tv of the officer to whon
he 1s an assistant, perform the duties of such officer and he shall have

such other authority and perform such other duties as the board of
directors may prescribe.

vection 4.6. Assistant Officers. The board of directors may
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Section 4.7. Subordinate Officers. The board of directors
may appoint such subordinate officers as it may deem desirable. Eacn
such officer shall hold office for such period, have such authority and
pertorm such duties as the board of directors may prescribe. The board
of directors may, from time to time, authorize any officer to appoint

and remove subordinate officers and prescribe the powers and duties
thereof.

Section 4.8. Officers Holding Two or More Offices. Any
number of the above offices may be held by the same person, but no
officer shall execute, acknowledge or verify any instrument in more
than one capacity if such instrument is required by law or by these
By-laws to be executed, acknowledged or verified by two officers.

Section 4.9. Removal. Any officer of the corporation may
be removed, with or without cause, by a vote of a majority of the
entire board of directors at a meeting for that purpose.

Section 4.10. Signatures. Any corporate instrument signed by
an officer shall be presumed to have been so signed (a) at the request
of the board of directors or the president, as the case may be, or (b) in
the absence or because of the disability of the officer or officers other-
wise authorized to so sign, or (c) because of expressly delegated or
assigned authority to the officer so signing, and such signature may be
relied upon by the person to whom the instrument is delivered without
establishing the authority or power of the officer to so sign.

ARTICLE V
Stock

Section 5.1. Certificates. Every holder of stock in the
Corporation shall be entitled to have a certificate signed by or in the
name of the Corporation by the Chairman of the Board or the President or
a Vice President, and by the Treasurer or an Assistant Treasurer or the
Secretary or an Assistant Secretary of the Corporation, certifying the
number of shares owned by him in the Corporation. Any or all the signatures
on the certificate may be a facsimile. In case any officer, transfer
agent or registrar who has signed or whose facsimile signature has been
placed upon a certificate shall have ceased to be such officer, transfer
agent or registrar before such certificate is issued, 1t may be issued
by the Corporation with the same effect as if he were such officer,
transfer agent or registrar at the date of issue.

Section 5.2. Lost, Stolen or Destroyed Stock Certificates;
Issuance of New Certificates. The Corporation may issue a new certi-
ficate of stock in the place of any certificate theretofore issued by
it, alleged to have been lost, stolen or destroyed, and the Corporation
may require the owner of the lost, stolen or destroyed certificate, or
his legal representative, to give the Corporation a bond sufficient to
indemnify it against any claim that may be made against it on account of
the alleged loss, theft or destruction of any such certificate or the
issuance of such new certificate.
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ARTICLE VI
Miscellaneous

Section 6.1. Fiscal Year. The fiscal year of the Corporation
shall end on the thirty-first day of December in each year, or on such
other day as may be fixed from time to time by the Board of Directors.

Section 6.2. Seal. The Corporation may have a corporate seal
which shall have inscribed thereon the name of the Corporation, the year
of 1ts organization and the words "Corporate Seal, Delaware". The corporate

seal may be used by causing it or a facsimile thereof to be impressed or
affixed or in any other manner reproduced.

Section 6.3. Waiver of Notice of Meetings of Stockholders,
Directors and Committees. Whenever notice is required to be given by
law or under any provision of the certificate of incorporation or these
by-Taws, a written waiver thereof, signed by the person entitled to
notice, whether before or after the time stated therein, shall be deemed
equivalent to notice. Attendance of a person at a meeting shall consti-
tute a waiver of notice of such meeting, except when the person attends
a meeting for the express purpose of objecting, at the beginning of the
meeting, to the transaction of any business because the meeting is not
Tawfully called or convened. Neither the business to be transacted at,
nor the purpose of, any regular or special meeting of the stockholders,
directors, or members of a committee of directors need be specified in
any written waiver of notice unless so required by the certificate of
incorporation or these by-laws.

Section 6.4. Indemnification of Directors, Officers and
Employees. The Corporation shall indemnify to the full extent author-
ized by law any person made or threatened to be made a party to any
action, suit or proceeding, whether criminal, civil, administrative or
investigative, by reason of the fact that he, his testator or intestate
is or was a director, officer or employee of the Corporation or any
predecessor of the Corporation or serves or served any other enterprise
as a director, officer or employee at the request of the Corporation or
any predecessor of the Corporation. In the event that the Board of
Directors or stockholders refuse or fail to provide indemnity, a person
may seek indemnity from the Corporation in court and have the court
substitute its judgment as to the propriety of indemnity, or determine
such propriety in the absence of any determination thereof by the Board
or by stockholders.

Section 6.5. Interested Directors; Quorum. No contract or
transaction between the Corporation and one or more of its directors or
officers, or between the Corporation and any other corporation, partnership,
association or other organization in which one or more of its directors
or officers are directors or officers, or have a financial interest,
shall be void or voidable solely for this reason, or solely because the
director or officer is present at or participates in the meeting of the
Board of Directors or committee thereof which authorizes the contract or
transaction, or solely because his or their votes are counted for such
purpose, if: (1) the material facts as to his relationship or interest
and as to the contract or transaction are disclosed or are known to the
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Board or the committee, and the Board or committee in good faith au*norizes
the contract or transaction by the affirmative votes of a majority of

the disinterested directors, even though the disinterested directors be
less than a quorum; or (2) the material facts as to his relationship or
interest and as to the contract or transaction are disclosed or are

known to the stockholders entitled to vote thereon, and the contract or
transaction is specifically approved in good faith by vote of the stock-
holders; or (3) the contract or transaction is fair as to the Corporation
as of the time it is authorized, approved or ratified, by the Board, a
committee thereof or the stockholders. Common or interested directors
may be counted in determining the presence of a quorum at a meeting of
the Board or of a committee which authorizes the contract or transaction.

Section 6.6. Form of Records. Any records maintained by the
Corporation in the regular course of its business, including its stock
ledger, books of account and minute books, may be kept on, or be in the
form of, punch cards, magnetic tape, photographs, microphotographs or
any other information storage device, provided that the records so kept
can be converted into clearly legible form within a reasonable time.

The Corporation shall so convert any records so kept upon the request of
any person entitled to inspect the same.

Section 6.7. Amendment of By-laws. These by-laws may be
altered or repealed, and new by-laws made, by the affirmative vote of a
majority of the entire Board of Directors, but the stockholders may make

additional by-laws and may alter or repeal any by-law whether or not
adopted by them,
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STATE AUTHORIZATIONS

Applicant, being incorporated under the General
Corporation Law of Delaware, is authorized to do business
in the State of Delaware. Additionally, Applicant has
applied for and received authorization to perform any
lawful business activities permitted under the corporate
laws of the State of Alaska and the State of Utah; copies
of which are herewith submitted.



Mtate of Alaska

Bepartment of Qommerce

Juneau

CERTIFICATE OF AUTHORITY

The undersigned, as Commissioner of Commerce of the
State of Alaska, hereby certifies that duplicate originals
of an Application of "ALCAN PIPELINE COMPANY"

for a Certificate of Authority to transact business in this
State, duly signed and verified pursuant to the provisions
of the Alaska Business Corporation Act, have been received
in this office and are found to conform to law.

ACCORDINGLY the undersigned, as such Commissiconer of
Commerce, and by virtue of the authority vested in him by
law, hereby issues this Certificate of Authority to"ALCAN
PIPELINE COMPANY"
to transact business in this State under the name of

"ALCAN PIPELINE COMPANY"

and attaches hereto a duplicate original of the Application
for such Certificate

TESTIMONY WHEREOF, 1 have hereunto set my hand

and affixed my official seal, at Juneau, the Capital, this

11th day of June AD 19 76

LANGHORNE A. MOTLEY
COMMISSIONER OF COMMERCE
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DIRECTORS AND COMPANY OFFICIALS

DIRECTORS

Name
John G. McMillian
Thomas W. diZerega
William D. Owens

A. N. Porter

OFFICERS

Name and Title

John G. McMillian
Chairman cf the Board,
President and Chief
Executive Officer

Thomas W. diZerego
Vice President & Secretary

William D. Owens
Vice President

A. N. Porter
Vice President & Treasurer

Darrell B. MacKay
Vice President

Gene C. Brown
Assistant Treasurer

William P. Diener
Assistant Secretary

pavid M. Higbee
Assistant Secretary

Norman J. Provost
Assislanl Sedirelary

Business Address

P. 0. Box
Salt Lake

1526
City, Utah
P. 0. Box
Salt Lake

1526
City, Utah
P. 0. Box
Salt Lake

1526
City, Utah
P. O. Box
Salt Lake

1526

City, Utah

Business Address

P. O. Box 1526

Salt Lake City, Utah

1526
City,

P. O. Box

Salt Lake Utah

1526
City,

P. 0. Box
Salt Lake Utah
1526
City,

P. 0. Box
Salt Lake Utah
1526
City,

P. O. Box
Salt Lake Utah
1526
City,

P. O. Box
Salt Lake

1526
City,

P. O. Box
Salt Lake Utah
1526
City,

P. 0. Box

Salt Lake Utah

1526
Clly,

P. O. Box

Sall Lake Utah

84110

8411¢C

8411¢C

84110

84110

84110

84110

84110

84110

84110

84110

84110

84110
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SUBSIDIARIES AND AFFILIATIONS

Applicant is a wholly-owned subsidiary of North-
west Pipeline Corporation ("Northwest Pipeline"). North-
west Pipeline is a Delaware corporation engaged in inter-
state transmission of natural gas with its principal place
of business located in Salt Lake City, Utah. Northwest
Pipeline is a wholly-owned subsidiary of Northwest Energy
Company ("Northwest Energy"). Northwest Energy, a Dela-
ware corporation, is a holding company whose principal
asset 1is all of the outstanding common stock of Northwest
Pipeline and whose principal place of business is also in
Salt Lake City, Utah.

As of the date hereof, approximately 57 percent
of the common stock of Northwest Energy was deposited in a
voting trust pursuant to a Voting Trust Agreement. 1In
accordance with the terms of the Voting Trust Agreement,
Mr. John G. McMillian, Chariman of the Board and Chief
Executive Officer of both Northwest Energy and Northwest
Pipeline, is designated voting trustee and, in such capa-
city, is the record owner of such shares. Mr. McMillian,
as voting trustee, votes the shares on deposit in the
voting trust only at the direction of the Board of Direc-
tors of Northwest Energy.

With the exception of the above-described voting
trust, of which Mr. McMillian is voting trustee, no other
officer or director of the Company or the Company itself
directly or indirectly owns, controls or holds with power
to vote 10 percent or more of the outstanding voting secur-
ities of any person or entity engaged in the production,
transportation, distribution or sale of natural gas or in
the construction or financing of such enterprises or opera-
tions.
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OTHER PENDING APPLICATIONS AND FILINGS

Applicant has no other applications pending under
Sections 1, 3, 4 or 7 of the Natural Gas Act which signifi-
cantly affect this application.

Applicant is filing concurrently herewith an
Application for a Presidential Permit pursuant to Execu-
tive Order No. 10485, in order to construct, maintain,
operate, and connect facilities at the Alaska-Yukon Boun-
dary for trans-shipment of natural gas from the State of
Alaska through the Dominion of Canada to the lower United
States.
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LOCATION OF FACILITIES
1.0 INTRODUCTION

The facilities to be constructed include approxi-
mately 731.4 miles of 42-inch 0.D. pipeline, three meter
stations, fifteen compressor stations, and four district
headquarters.

The major considerations in selecting the locations
for facilities were economics, accessibility, environmental,
and adherence to sound engineering practices, codes and gov-
ernmental requirements and stipulations. A brief description
of these considerations is as follows:

Economics

Utilization of the existing pipeline corridor
provides many economic advantages. Among these are use of
the existing work pad, temporary construction facilities,
communications facilities, base line environmental and geo-
technical data, access roads, construction equipment, and
construction techniques.

Accessibility

Existing roads, Alyeska haul road and Alcan highway,
provide year-round access to all parts of the project sim-
plifing construction and operation.

Environmental

Construction of the Alyeska Pipeline and haul road,
the Alcan highway, and Haines pipeline, have provided sub-
stantial base line environmental data which can be used
to mitigate possible impacts. The existence of the roads
and pipelines is an indication of the minimal impact to be
expected.

Sound Engineering Practices

The pipeline and ancillary facilities are being
designed for conventional construction and operating tech-
niques. Special design and construction will be held to
a minimum.

Codes

Design of the facilities will be in accordance with
existing codes and regulations.
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Governmental Stipulations

FPC regulations require utilization of existing
corridors whenever possible. Applicant proposes to locate
all facilities within existing pipeline corridors. Details
of the implementation of the above are submitted in section
6 of Exhibit z-2.

Section 1.0 of Exhibit Z-2 contains strip maps
which show the general location of all facilities'. Exhibit
Z-6, Alignment sheets shows further details of the facilities
location.

A complete description of the facilities to be in-
stalled, including pipe length, outside diameter and wall
thickness, station gas compressor horsepower and other
requirements, can be found in Exhibit G of this application.

po
]

.0 SYSTEM MAP

A system map, indicating the general location of
facilities, is provided on the following page.
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FACTORS CONSIDERED IN THE USE OF JOINT RIGHTS-OF-
WAY

In order to minimize ecological disturbances in
the area of the pipeline, to facilitate the acquisition of
rights-of-way, and to ease or eliminate pipeline construc-
tion and operating difficulties, existing rights-of-way and
areas adjacent to existing rights-of-way will be utilized to
the maximum extent practical, consistent with good pipe-
lining practice.

The route of the proposed pipeline was selected so
that the line will be constructed along the right-of-way of
the existing Trans-Alaska oil pipeline where feasible from
Prudhoe Bay to Delta Junction, a distance of 539 miles.

From Delta Junction the pipeline will be constructed paral-
lel to the Alcan Highway, following the Haines Pipeline cor-
ridor to the USA/Canadian border, a distance of 192 miles.

The portion of the line which follows the existing
Trans-Alaska oil l1ine will utilize existing facilities. The
existing facilities that may be used by applicant are, the
work pads, camps, air strips, storage areas, communications
facilities and the construction equipment stored there after
construction.

Exhibit Z-1 of this application, the Environmental
Report, gives a detailed description of the rights-of-way
which will be used, and contains maps showing other facili-
ties in the area including pipelines, electric powerlines,
highways and railroads.
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FACTORS CONSIDERED TN LOCATING FACTLITIES IN
SCENIC, HISTORIC, RECREATIONAL OR WILDLIFE AREAS

Applicant states that the facilities proposed in
the application will not be located in, or routed through,
any of the national historic places listed in the National
Register of Historic Places maintained by the Secretary of
the Interior; natural landmarks listed in the National
Register of Natural Landmarks maintained by the Secretary
of the Interior; or, through any park, scenic, recreatiocnal
or wildlife areas officially designated by duly constituted
public authorities.

L detailed description of the pipeline route, the
specified areas disturbed by the route, the reascons for lo-
cating the pipeline in relation to the specified area, and
a list of those Federal, state and local agencies having
jurisdiction which have been, or will be, consulted prior
to construction, is presented in the separately bound
volume of this application identified as Exhibit Z-1.
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STATEMENT ON ADOPTION OF GUIDELINES
CONCERNING RIGHT-OF-WAY AND CONSTRUCTION ACTIVITIES

Applicant will adopt, as a general policy, the
guidelines set forth in Section 2.69, Part 2, General Poli-
cy and Interpretations, Subchapter A, Chapter 1 of Title 18
of the Code of Federal Regulations.

These guidelines have been, or will be, issued to
the employees of Applicant engaged in the planning and con-
struction of this project and will be issued to contractors
used by Applicant. These employees and contractors have
been, or will be, instructed to follow these guidelines,
where applicable, when planning and installing the facili-
ties proposed herein. ’

These guidelines will also be issued to Applicant's
employees engaged in system operations and right-of-way
maintenance, with appropriate instructions.
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STATEMENT BY THE APPLICANT CONCERNING THE
REQUIREMENTS OF THE NATIONAL ENVIRONMENTAL
POLICY ACT OF 1969

Applicant has | :2pared as a part of this applica-
tion, Exhibit Z-1 entitled "Environmental Report". This
exhibit contains a detailed analysis in compliance with
the National Environmental Policy Act, and establishes
that the proposed route is environmentally sound. Extensive
studies relating to the environmental impact of Applicant's
proposal have been completed and are reflected in the
Environmental Report.

Additional studies are either underway or scheduled
to provide site specific information for final design
and construction of the project in anticipation of early
approval of Applicant's proposal. A summary of this work
is attached.
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SUMMARY OF FIELD WORK

The following provides a summary of the status of
field work associated with the Alcan pipeline in Alaska, as
of July 3, 1976. Field studies in the physical, natural
and biological sciences are in varying stages of develop-
ment. Scientists and engineers in each of the following
disciplines have conducted, at a minimum, a field re-
connaissance of the route segment from Delta Junction to
the Yukon border: Geology, Geotechnical Engineering, Hy-
drology, Air Quality/Meteorology, Botany/Agronomy, Ter-
restrial Biology - Mammals, Terrestrial Biology - Birds,
Agquatic Biology - Fish, Archaeology, Sociology, and Cul-
tural Anthropology. In addition, a multi-disciplinary team
including engineering personnel, was assembled on June 16
to survey the 15 compressor station sites. The team viewed
all sites south of Fairbanks from the air, and conducted an
on-ground reconnaissence on all sites between Fairbanks and
Prudhoe Bay. Based primarily upon these two separate field
excursions and a thorough literature review, a report was
prepared on the environmental impacts of the construction
and operation of the proposed facilities,

Further studies are being conducted. These studies
will provide a basis for engineering decisions and addition-
al environmental information on which to make determinations
concerning site-specific environmental impacts of the pro-
ject and provide a basis on which to make further recommen-
dations concerning mitigating measures prior to actual con-
struction.

The following is a description by disciplinelof
work completed, programs in progress and programs scheduled.

1. Geology

Dr. Robert Forbes has been retained to conduct a
survey of the relationship between prehistoric/historic
movement and seismic activity along the Denali Fault in-
cludeing: the compilation of a 1:250,000 geologic map depic-
ting the fault and trace and the geclogy of the terrain be-
tween the fault and the proposed route; helicopter recon-
naigsance of the fault trace; computer modeling of ground
accelerations along the Big Delta~-Yukon border route from
magnitude 8.0 earthquakes along the Denali Fault and com-
puter modeling of ground accelerations along northeast
trending faults between Tok Junction and Johnson River.
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Several additional studies are scheduled, includ-
ing a microseismicity study of the Denali Fault between
Isabelle Pass and the Yukon border; radiometric dating of
rock units along the Denali Fault to refine estimated off-
set rates in Tertiary time (concentrating on dating the
Kluane-Shawack segment of the fault).

2, Geotechnical Engineering

A4 geological review by R & M Consultants, Inc.
along the Alcan Highway segment considering general soil
type, landforms, slope stability factors, significant
erosional features or problems and existing materials
sources (and mapping of each of these) is presently under-
way. The first phase of these studies, nearing completion,
is a photogeologic review of the route. A field investiga-
tion to establish the ground truth to corroborate informa-
tion obtained from the photo study is also underway. A&
key aspect of this investigation is a field boring program
to obtain 50 foot cores at representative locations within
the Haines Pipeline right-of-way, followed by laboratory
analyses. This intense boring program, utilizing seven
boring rigs four of which are working two 1l0-hour shifts,
is currently underway. A boring program will be c¢ontinued
as necessary to develop sufficient soils information along
the route.

3. Hydrology

R & M Consultants, Inc. conducted a field recon-
naissance of the proposed route in early June; a general
review of the major river crossings was performed by Dr.
R. Carlson on June 19-20; and a combined aerial and on-
ground survey was performed by other senior hydrologists.

A hydrologic team from R & M Consultants, Inc., is
presently delineating drainage basins, locating stream
channels and determining sub-areas within major basins to
aid in the computation of design discharges.

Following completion of the general hydrologic
assessment, a more precise and site-specific study is
scheduled to be initiated to compute design discharges with
a standard recurrence interval. Stream channels will be
located and a listing of design discharge values for each
basin will be prepared. & more detailed field verification
and stream data program is scheduled to follow, including
theoretical discharge computations as well as survey data
for structural design. Data will be gathered at both
small streams and major rivers and will include cross-
sections, stream profiles, velocities, and stream-bed
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material samples as required. Final discharge values and
recommended drainage control structures for all small

drainages will then be provided. At the major crossings,
scour computations will be provided with recommendations
for most economical type of crossing.

4, Archaelology

Dr. John P. Cook made a field reconnaissance of
the route segment Delta Junction to Tok in early June.
Verification of previously unreported sites near (Clearwater
Road (close to Delta Junction), at the Gerstle River cross-
ing, and at the communications tower at Tok suggest that
additional sites may be found.

A detailed survey of the route east of Delta Junc-
tion to identify sites needing excavation and to determine
where future survey will be necessary is underway.

A thorough mitigation program to cover the entire
construction period incorporating mitigation required under
Federal and State statutes, requlations and policies is
scheduled.

5. Socio-Cultural

Dr. Lawrence Gooding and Pr. L. L., Naylor conducted
in late June an on-site inspection and reconnaissance of all
communities, distinct populations and services along the
Alcar Highway which provided: (1) updated familiarization
with the communities and populations along this portion of
the route; (2} a check on the existing information avail-
able on these communities to ascertain the reliability of
currently published materials and to identify possible gaps
in this information; and (3) the opportunity to collect
further data and to initiate an update of existing c¢ensus
data for those communities.

A literature review and analysis of all relevant
materials on the populations, culture, communities and ser-
vices to be impacted by the construction and operation of
the Alcan pipeline in Alaska has also been completed.

A demographic survey and census of the communities
and populations contiguous to the Alcan pipeline route is
underway and will provide an update of existing population
statistics on the communities and baseline information
on demographic characteristics. In concert with the demo-
graphic survey, an attitudinal survey of the communities
(particularly native communities) with specific reference
to the Alcan pipeline project has been initiated. The sur-
vey will assess the attitudes of the communities of Dot



Alcan Pipeline Company
Docket No. CP76
Exhibit F-IV

Hearing Exhibit No.
Page 5

Lake, Tanacross, Tetlin and Northway with respect to the
construction and operation of the pipeline, provide infor-
mation on possible mitigating measures that can be taken
to offset any potentially disruptive effects of the pro-
ject and establish mechanisms for ongoing community-
pipeline communications.

6. Terrestrial Biology - Vegetation

Dr. J. D. McKendrick has conducted an on-ground
and aerial reconnaissance of the full route from Prudhoe
Bay to the Alaska-Yukon border, and has prepared a detailed
characterization of plant communities encountered. Included
in this study is a determination of the occurrence of vege-
tation types along the route (expressed in miles of right-
of way), a discussion of the relative value of the various
vegetative types to man and wildlife, an assessment of
their sensitivity to disturbance and conceptual program
for developing a viable revegetation.

A natural revegetation map for the route at a
scale of 1:63,360 (1" mile) is scheduled to be developed
prior to construction as an important tool in the prepara-
tion of a revegetation plan.

7. Terrestrial Biology - Mammals

A ground survey of the route east of Delta Junction
and an aerial survey of the segment adjacent to the oil
pipeline were conducted by D. Bromley during a ten day
period in mid-June. This survey supplemented a comprehen-
sive literature review, further field observations and
discussions with government agency wildlife biologists,
including those monitoring the o0il pipeline construction.

8. Aquatic Biology

Dr. Jack Van Hyning has completed a field recon-
naissance of streams along the pipeline route. The survey
was conducted by vehicle and consisted of visual examina-
tion of the streams and lakes at the highway crossings or
where the road comes near the water. Observations were
taken on the general characteristics of the water body,
productivity, water temperature, and turbidity. Photographs
of most of the stream crossings were taken. The field
trip was followed up with interviews with Alaska Department
of Fish and Game personnel in Fairbanks who were familiar
with the area.
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A subsequent report characterized fish population
and hydrology of all streams east of Delta Junction based
upon literature review and the field cobservations.

Dr. Paul B. Holden is presently conducting an in-
tensive field survey of fish streams east of Delta Junction
that will extend the Joint State/Federal Fish and Wildlife
Advisory team list of fish streams for the oil pipeline
route. This information will be compiled and time windows
around migration, spawning and over wintering times de-
lineated.

A study is scheduled to determine by gill-netting
whether salmon migrate in the Tanana River above the
Gerstle River and identify spawning areas, if any.
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FLOW DIAGRAMS

Three flow diagrams are presented for the purpose
of illustrating pipeline buildup as follows:

1. 1981 Summer Average Day @ 1200 MMSCFD
2. 1982 Summer Average Day @ 1600 MMSCFD
3. 1983 Summer Average Day @ 2400 MMSCFD

Design Case Flow Diagram

The case used for station spacing and system de-
sign is the 1983 Summer Peak Day. Peak day volume is deter-
minted by dividing the average day volume by the load factor
which is taken as 93.5%.

The design case volume requires the installation
of fifteen (15) compressor stations at an average spacing
of forty-six (46) miles. Each compressor station will
be equipped with a single | ' wline gas compressing unit,
refrigeration equipment and on-site power generation.
Compressors and generators will be driven by gas turbine
prime movers.

Under design conditions, the system will receive
2567 MMSCFD from production facilities at Prudhoe Bay with
deliveries of 48.13 MMSCFD to the Fairbanks vicinity and
2421.56 MMSCFD to the Alaska-Yukon Territory border.
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1981 Summer Average Day Flow Diagram

The buildup of the system based on the station
locations dictated by the design case, for 1981 will require
the following facilities:

(1) Compressor stations at station locations
2, 6, 10 and 14.

(2) Refrigeration and power generation equipment
at station locations 4, 5, 7, 8, 9, 11, 12,
13 and 15.

Station sites 1 and 3 will remain unimproved for
this initial buildup year.

With the installed facilities as outlined above,
the system will receive 1200 MMSCFD from production facili-
ties at Prudhoe Bay with deliveries of 22.5 MMSCFD to the
Fairbanks vicinity and 1150.96 MMSCFD to the Alaska-Yukon
Territory border.
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1982 Summer Average Day Flow Diagram

The buildup necessary for this second operating
vyear will require additions to the system over and above
those installed for the first operating year. These add-
itional facilities include the installation of pipeline
gas compression at station locations 4, 8 and 12.

Station sites 1 and 3 are not required to be
operational for this year.

This system will receive 1600 MMSCFD from produc-
tion facilities at Prudhoe Bay with 30.0 MMSCFD delivered
to the Fairbanks vicinity and 1537.16 MMSCFD delivered to
the Alaska-Yukon Territory border.
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1983 Summer Average Day Flow Diagram

System buildup for the third operating year will

be complete with fifteen full stations installed and opera-
tional.

Under the third operating year average day condi-
tions, the system will receive 2400 MMSCFD from production
facilities at Prudhoe Bay with deliveries of 45.0 MMSCFD

to the Fairbanks vicinity and 2275.04 MMSCFD to the Alaska-
Yukon Territory border.
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EXHIBIT G
PAGE 7 OF 7
I. ELEVATION - FEET ABOVE SEA LEVEL 21 410 1050 2575 2955 1405 1360 1371 1000 960 1360 806 1223 1598 1649 2225 2000
2. AMBIENT AIR TEMPERATURE ©F, 41 41 48 49 54 58 59 59 60 60 60 58 59 59 59 59 59
3. STATION SUCTION PRESSURE PSIG 1022 1029 1023 1047 1050 1029 1040 1030 1033 1035 1025 1023 1026 1028 1028 1053
4, COMPRESSOR SUCTION PRESS. PSIG 1017 1024 1018 1042 1045 1024 1035 1025 1028 1030 1020 1018 1021 1023 1023
5. COMPRESSOR DISCHARGE PRESS.PSIG 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257 1257
6. STATION DISCHARE PRESSURE PSIG 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1048
7. STATION SUCTION TEMPERATURE °F. 13 i3 11 16 22 I8 18 19 20 18 19 17 I8 I8 18 20
8. COMPRESSOR DISCHARGE TEMP. °F, 40 39 38 40 46 a4 43 45 46 a4 a6 a4 45 45 45
9. STATION DISCHARGE TEMP. °©F. 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
10.
1'l. MMCF/D TO COMPRESSOR 2400.00 2395.19 2390.44 2385.68 2380.99 2375.50 2369.84 2364.59 2358.87 2353.14 2302.70 2297.05 2291.55 2286.04 2280.55
12, FUEL - MMCF/D TOTAL 4.81 4.75 4.76 4.69 5.49 5.66 5.25 5.72 5.73 5.44 5.65 5.50 5.51 5.49 5.51
13. NET DELIVERY TO PIPELINE MMCF/D 2400.00 2395.19 2390.44 2385.68 2380.99 2375.50 2369.84 2364.59 2358.87 2353.14 2347.70 2297.05 2291.55 2286.04 2280.55 2275.04 2275.04
14. MILEPOST 0 43.5 83.7 118.6 157.7 210.8 261.9 305.9 355.0 400.7 442.6 497.4 543.6 590.3 639.4 684.1 731.4
731.4 MILES 42" 0.D. PIIPELINE
PRUDHOE BAY 43.5 MILES 402 ] 349 171 390 I 53.1 5 51.1 J? 440 49.1 5 45.7 S 41.9 o 54.8 r 46.2 2 46.7 |3' 49.1 |4 447 —1|5 47.3 MILES /E
GAS SUPPLY L= = = = = ) [ —l S
FAIRBANKS
45.00 MMCFD
MP 455.0
15. COMPRESSION - RATIO 1.232 i.224 1.231 .204 1.199 1.224 1.211 1.2222 1.219 1.217 1.228 1.231 1.228 1.225 1.225 <
1. ~ H.P. REQUIRED 19000 18278 18680 16838 17007 1865 I 17493 18514 18265 17886 1845 | 18507 18248 18009 18008 <l Z
17. - H.P. SPARE 6458 6616 4869 6375 7574 5969 7118 6424 6708 6734 6658 6235 6163 6357 5851 e
i8. - H.P. TOTAL ~ SITE RATED 25458 24894 23549 23213 24581 24620 24611 24938 24973 24620 25109 24742 24411 24366 23859 <|§
9. - NO. OF UNITS/H.P EACH 150 1/26500 1/26500 1/26 500 I/26500 1/26500 1/26 500 1/26500 1/26500 1/26500 1/26500 1/26500 1/26 500 1/26500 1/26 500 1/26500 Ji>
20. <
21,
22. REFRIGERATION - H.P. REQUIRED 4544 4804 4557 5595 8333 7816 7162 8157 8337 7561 7946 7369 7572 7659 7744
23. — H.P.INSTALLED ISO 7660 7660 7660 13830 13830 13830 13830 13830 13830 i3830 13830 13830 13830 13830 13830
24, ~ LOAD - TONS 5205 4844 4530 514 7298 6654 6097 6944 7046 6391 6862 6363 6492 6567 6592
25,
26.
27. TOTAL HORSEPOWER TO BE INSTALLED ISO 34160 34160 34160 40330 40330 40330 40330 40330 40330 40330 40330 40330 40330 40330 40330
28.
29.
NOTES: ALL VOLUMES ARE AT 14.73 PSIA AND 60° F. LEGEND GULF INTERSTATE ENGINEERING COMPANY

FLOW CONDITIONS:
GRAVITY
EFFICIENCY —

0.650
0.800

A METER STATIONS

[ ] COMPRESSOR STATIONS

ALCAN PIPELINE COMPANY

FLOW DIAGRAM

1983 SUMMER AVERAGE DAY

Q PRUDHOE = 2,400 MMSCFD
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FLOW DIAGRAM - MAXIMUM CAPABILITIES

Description

The maximum capabilities of the system is consid-
ered to be the same as the 1983 Summer Peak Design and the
1983 Winter Peak Design as shown by the two flow diagrams
in this exhibit.

1983 sSummer Peak Design

The 1983 Summer Peak Design requires the installa-
tion of fifteen (15) compressor stations at an average spac-
ing of forty-six (46) miles. Each compressor station will
be equipped with a single pipeline gas compressing unit,
refrigeration equipment and on-site power generation. Com-
pressors and generators will be driven by gas turbine prime
movers. Under design conditions, the system will receive
2567 MMSCFD from production facilities at Prudhoe Bay with
deliveries of 48.13 MMSCFD to the Fairbanks vicinity and
2421 .56 MMSCFD to the Alaska-Yukon Territory border.

1983 Winter Peak Design

This case reguires that all faciliities be installed
and operational. Under these conditions, the system will
receive 2567 MMSCFD from production facilities at Prudhoe
Bay with deliveries of 48.13 MMSCFD to the Fairbanks vicin-
ity and 2442.16 MMSCFD to the Alaska-Yukon Territory border.
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DESIGN DATA

Applicant retained Gulf Interstate Engineering
Company to complete the system hydraulic design for the
purpose of this submittal. Gulf Interstate Engineering
Company performed the hydraulic studies utilizing the Foot-
hills computer program outlined in Exhibit 2Z-2.

Gulf Interstate Engineering Company has many years
of experience in the design of natural gas transmission
systems. The company has performed gas transmission work
for Gulf Interstate Gas Company (now Columbia Gulf Trans-
mission Company), Transwestern Pipeline Transmission Company
(now a subsidiary of Texas Eastern Transmission Company),
Houston Natural Gas Company (Oasis Pipeline), Humble (Exxon)
Industrial Gas Transmission Company and other gas trans-
mission work. ‘

The system consists of fifteen (15) compressor
stations spaced along a pipeline from Prudhoe Bay to the
Alaska-Yukon Territory border. Detailed data for the
system are found in Exhibit 2Z-2.

The pipeline consists of 42-inch 0.D. x 0.600-inch
WT API 5LX-65 pipe with metallurgy applicable to arctic
conditions. Detailed data for the pipeline material
specifications are found in Exhibit Z-2.

Each station will consist of a single 26,500 HP
gas turbine driven centrifugal compressor, refrigeration
system capabilities to maintain gas temperatures below
250F, on-site power generation and ancillary facilities
necessary for operation and maintenance. Detailed data
for the stations are found in Exhibit 2-2.

The computer program uses the energy, momentum
and continuity equations for determining gas conditions
along the length of the pipeline. A detailed explanation
of the formulae and solution methods are found in Exhibit
Z-2.

The applicant hereby certifies that they will
design, install, inspect, test, construct, operate, re-
place and maintain all facilities for which a certificate
is requested in accordance with Federal safety standards
and plans for maintenance and inspection.
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TOTAL GAS SUPPLY

INDEX
Exhibit Description Tab No.
H-1 Total Gas Supply Data 1.0
H-2 Gas Supply Study, Sadlerochit 2.0

Reservoir, Prudhoe Bay Field,
State of Alaska

H-3 Geology & Estimated Recoverable 3.0
Gas Reserves of the North Slope
(Onshore) of Alaska
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TOTAL GAS SUPPLY DATA

This exhibit contains the basic information, as
required by section 157.14, Exhibit H, sub-sections, (i),
(ii) and (iv), relative to the present and potential reserves
in the Prudhoe Bay field and vicinity. Studies are herein
included which substantiate that sufficient gas reserves are
available in the Prudhoe Bay field and vicinity to assure
the economic feasibility and financibility of the Applicants
proposed pipeline.

A Prudhoe Bay reservoir study by Core Laboratories,
Inc., is included herein under Tab 2.0 and identified as
Exhibit H-2. 1In this study, the estimated salable gas reserves
available for transport by the Applicant are developed for
various rates of 0il and gas production. The study indicates
that 22.28 Tcf will be recovered at an annual average day
deliverability of 2.0 Bcf/day and 26.01 Tcf will be recovered
at an annual average day deliverability of 2.4 Bcf/day after
a two year build up period. The volumes of salable gas
reflect the recovery at the time o0il production was terminated.
The salable gas volumes do not include recoveries during the
blow-down phase of the production.

A report on the geology and estimated recoverable
gas reserves of the North Slope (onshore) of Alaska, by Dr.
James D. Lowell, is included herein under Tab 3.0 and iden-
tified as Exhibit H-3.

Whereas, Applicant proposes to be a transporter of
shippers gas, section 157.14, Exhibit H, sub-sections (iii),
(v), (vi) and (vii) are not applicable. It is anticipated
that the information required for the deleted sub-sections
will be filed by individual shippers upon consummation of
gas purchase contracts with the producers.
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INTRODUCTTION

This report presents the results of a reservoir study
which utilized a two-dimensional, cross-—sectional, three
fluid-phase mathematical reservoir model to simulate the
Sadlerochit reserveir in the Prudhoe Bay Field in Alaska.
The basic purpose of the study was to evaluate the future
gas supply from the Sadlerochit reservoir considering various
operating alternatives and the accompanying effect upon the
ultimate recovery of oil reserves, An economic evaluation
of the results was not included in this work.

This study was made by the Engineering and Consulting
Department of Core Laboratories, Inc. of Dallas, Texas upon
the authorization of Mr. John McMillian, President of Alcan
Pipeline Company of Salt Lake City, Utah,

Data utilized in the preparation of this report were
furnished by Alcan Pipeline Company and also gathered from
public records. The major sources of input data for the
model study were the "In Place Volumetric Determination
of Fluids - Sadlerochit Formation Prudhoe Bay Field" June,
1974 report and "Prediction of Reservoir Fluid Recovery -
Sadlerochit Formation Prudhoe Bay Field - January 1976"
prepared by H. K. van Poollen for the State of Alaska

Department of Natural Resources,



SUMMARY

A reservoir simulation model was used to generate
production and injection data for 21 operating plans for
the Sadlerochit reservoir, Prudhoe Bay Field, Alaska.
Detailed annual data for these plans are presented in
tabular form in Tables II through XXII, and graphically
on Figs. 21 through 41, respectively.

Cases 1, 2 and 3 were run to evaluate the effects
of the limited aquifer and water injection on o0il recovery.
Water influx and water injection were included in all
subsequent cases which evaluated the effects of various
0il production rates and gas sales.

An o0il rate of 1.6 million barrels per day was used in
each of the first three runs (Cases 1 through 3). For the gas
sales cases, the maximum o0il rates used were; 1.2, 1.6 and 2.0
million barrels per day. In all cases, an initial oil rate of
600 thousand barrels per day was used for the first 3 months of
production., After the 3 months, the rate was increased to 1.2
million barrels per day, then later increased to 1.6 and 2.0
million barrels per day as required for the various cases.

Two types of gas sales schedules were used, constant
sales rate and a gradual increase in gas sales voclumes. In
each case, gas sales commenced 3.5 years after oil production
commenced.

In the cases which included water injection (Cases 3

through 21), the volume of water injected complemented the



natural water influx so that the pressure was maintained in the
aquifer. The volumes of water injected as presented in Table
XXIIT varied from 0.518 million barrels per day with no gas sales
to 1.592 million barrels per day with maximum gas sales. In all
water injection cases, injection was started six years after oil
production began.

Condensate recovery from the produced gas was not evaluated
in this study. The recovery of condensate would enhance the total
fluid recovery for the gas sales cases because of the earlier
recovery of the liquids as compared to waiting until blowdown.

An overview of the findings of the study are presented
below:

1. The range of 0il recoveries from the cases evaluated

varied from 8.36 billion barrels (42.8 percent of
the original o0il in place) to 5.96 billion barrels

(30.5 percent).

The lowest 0il recovery resulted with the case of the

highest gas sales of 4 billion cubic feet per day

with pressure maintenance.

The highest o0il recovery occurred when all of the
available gas was reinjected and pressure was main-
tained in the aguifer. The effect of factors such

as liquid recovery for gas-cap processing, and power
requirements to inject and recycle high gas volumes
in the absences of gas sales were not considered in
this study, but should be considered in the selection

of the field operating plan.



2,

The range of gas recoveries from cases considering
gas sales varied from a low of 16.50 trillion cubic
feet (39.42 percent) to a high of 29.02 trillion
cubic feet (69.3 percent). The low recovery was
from the case where gas sales were 1.2 billion cubic
feet per day. The high value of gas recovery was
for the sales rates of 3.0 and 4.0 billion cubic
feet per day, which required a large volume of gas
to be produced directly from the gas cap. In all
cases, gas recoveries reflect the recovery at the

time that o0il production was terminated.



NS AND
ATTIONS

Po @]
MO
0=
(eNe!
=
2 a
MW
2
lwi e

The following conclusions and recommendations were
based on the results of the twenty one operating plans
presented in this report. The plans were selected to
include a range of operating cases that may be considered
as reasonable by the State of Alaska and the producers.

Because of a lack of pressures and production data,
the performance predictions were based entirely on a
theoretical reservoir simulatioﬂ. While such a simulation
technique is recognized as a reliable and accepted method
of analysis, prediction values should not be considered to
be absolute, but will provide a basis for reliable comparison
of results to be expected from the operating plan that is
implemented.

Conclusions

1. The estimated in-place hydrocarbon volumes contained

in the Sadlerochit reservoir are:

0il - 19.529 Billion barrels

Solution

Gas - 15.276 Trillion cubic feet

Gas-Cap

Gas - 26.578 Trillion cubic feet
2. Higher oil recoveries result from pressure

maintenance by water injection.
3. The selection of an optimum operating plan will

necessarily include economic factors. The operating limits



such as the limiting gas-0il ratios and gas sales rates may
have to be adjusted based on the actual performance of the
reservoir.

4, Highest volumes of gas sales resulted in lowest
volumes of o0il recovery. However, the o0il recoveries resulting
from no gas sales can be approached by a combination of limited
gas sales, water injection and adjusting the field operating
limits based on performance of the reservoir.

Recommendations

1. Monitor closely the early life pressure and production
performance in order to evaluate the magnitude of the natural
water influx.

2. If influx proves to be limited, start pressure
maintenance of the reservoir by water injection during the
early life of the field.

3. Each o0il producer should be selectively perforated
to take advantage of shale stringers in an attempt to minimize
gas and water coning.

4, When evaluating the appropriate level for gas
sales during the o0il depletion period, consideration should
also be directed toward the effect of recovering condensate
from the gas-cap gas earlier, and the cost of equipment and
fuel to reinject all of the produced gas.

5. After production begins, update the reservoir
simulation studies to include performance data and modify

operating limits to optimize recovery of the resources.



DISCUSSION

AFNERAL

The Prudhoe Bay Field was discovered in 1968 by the
Atlantic Richfield Company. The Prudhoe Bay Field, as
shown on Fig. 1, is located approximately 265 miles north of
the Arctic Circle in the eastern portion of the Arctic Slope
of Alaska and is the largest hydrocarbon accumulation thus
far discovered on the North American continent. The struc-
ture of the large field is a westward plunging faulted
anticline, limited on the east by an unconformity, faulting
on the north and west, and an aquifer on the south. The
geologic age of the producing reservoirs ranges from Missis-
sippian to Jurassic. The Sadlerochit formation is a group
of sandstones of early Triassic age and is the major hydro-
carbon producing interval. The Sadlerochit is at a depth
of approximately 8,000 to 9,000 ft subsea. The maximum oil
and gas thicknesses of the zone are approximately 460 and
350 ft, respectively.

The 0il and Gas Conservation Committee of the State
of Alaska has designated the Prudhoe 0il Pool to include
the Sag River, Shublik, and the Sadlerochit reservoirs.
Because the Sag River and Shublik reservoirs are of minor
significance as compared to the Sadlerochit reservoir, only
the hydrocarbons contained in the Sadlerochit have been
included in this study. Likewise, the condensate contained

in the associated gas-cap gas of the Sadlerochit reservoir



is minor compared to the o0il volume and has not been included
in this study.

Most of the geological interpretation, volumetric data,
fluid distribution, and reservoir rock and fluid properties
used in this reservoir study were obtained from van Poollen's
prior work. An independent effort was made by Core Laboratories'
engineers and geologists to verify the information; however,
only the basic data in van Poollen's reports of June, 1974
and January, 1976 were available. Some minor variations in
interpretation of these data resulted and were utilized in

this study.

GEOLOGY

A stratigraphic column of the Prudhoe Bay Field is
represented in Fig. 2. The basement formation at Prudhoe
Bay 1is the pre-Mississippian Neruokpuk Formation. Overlying
the Neruokpuk are two sequences of sedimentary rocks. 1In
ascending order the lower sequence is made up of the Kekiktuk
Conglomerate, Kayak Shale, Itkilyariak, and the Lisburne
Group carbonates, which contain the Lisburne Pool, the lowest
defined oil reservoir in the field. Following are the
Sadlerochit, Shublik, and Sag River formations which are
considered the most important hydrocarbon-bearing reservoirs
in the Prudhoe Bay Field. Next are the Kingak Shale and the
Kuparuk River sand which is the youngest unit in the lower
sequence and the shallowest defined hydrocarbon-bearing zone

in the field.



The upper sequence is made up mostly of nonmarine and
marine clastics. In ascending order the formations included
are as follows: an unnamed shale, the Seabee, the Prince
Creek and Schrader Bluff, the Sagavanirktok, and the Gubik,
The rocks in the upper sequence range in geological age from
Early Cretaceous through Quaternary.

The upper sequence overlies the truncated lower
sequence with the lower sequence forming a westward-plunging
faulted anticlinal nose, with local structural closure in the
western portion of the field. The hydrocarbons are trapped
in the lower sequence by a combination of structural and
stratigraphic traps. Fig. 3 presents a schematic geological
east-west cross section of the field.

The Prudhoe 0il Pool has been defined by the 0il and
Gas Conservation Committee of the State of Alaska, in
Conservation Order No. 98-B, to include from top to bottom,
the Sag River Sandstone, the Shublik, and the sandstone
unit of the Ivishak Member of the Sadlerochit Formation.

This reservoir simulation includes only the sandstone unit
of the Ivishak Member of the Sadlerochit Formation, hereafter
referred to as the Sadlerochit reservoir.

The Sadlerochit reservoir is of early Triassic geologic
age and is considered to be of deltaic depositional environ-
ment. The reservoir varies in gross thickness from more than
600 ft in the central and southern portions of the field to
approximately 300 ft in the extreme northeastern area. The

lithology of the zone is mostly sand and conglomerate with



limited amounts of silt and shale. For this study, the
Sadlerochit reservoir was divided into three basic zones
(Upper, Middle, and Lower) on the basis of stratigraphy and
rock properties defined from well logs.

The hydrocarbons in the Sadlerochit reservoir are
trapped by faults, truncation of rock, and an oil-water
contact. Fig. 4 presents a structure map contoured on top
of the Upper Zone and Fig. 5 is a structure map contoured
on the base of the Lower Zone. The fault pattern is based
primarily on the structure maps previously presented by the
operators at a public hearing. The interior faults are

considered to be non-sealing to fluid movement.

RESERVOIR ROCK PROPERTIES

The reservoir rock properties used to determine the
reservoir volumes and flow capacity were in general taken
from van Poollen's work and verified where available data
allowed.

Porosity

The porosity values used were determined from sonic
log calculations. A correlation with core analysis porosity
was established and used in the calculations. The resulting

average porosities by zone are as follows:

Average
Zone Porosity, percent
Upper 23.56
Middle 20.17
Lower 21.07



Absolute Permeability

The horizontal permeability used in the simulator was
based on core analysis and flow tests, averaged 200 milli-
darcies. The vertical permeability used was 20 millidarcies.
The horizontal permeabilities in a portion of the Upper and
Middle Zones were increased by factors ranging from 3 to 35,
based on variations in the core and flow tests,

Rock Compressibility

-1 was used in the model for

A value of 3.4 x 1076 psi
the reservoir rock compressibility and was determined from
porosity compaction tests.

Relative Permeability

The relative permeability was determined from
averaging data available from laboratory special core analysis
tests,

Relative permeability to oil curves were developed
for the area in the reservoir near the gas-oil contact and
near the oil-water contact, as shown on Figs. 6 and 7,
respectively. Relative permeability curves used in the
model for gas-to-gas saturation and water-to-water saturaticn
are shown on Figs. 8 and 92, respectively.

Van Poollen reported that the residual oil saturations
behind the advancing aquifer or water injection front and
advancing gas-cap gas were based on an extensive study of
special core analysis studies. The values that are considered

to be representative and used in this model study were 23.0

- 11 -



percent behind the water invaded zone and 32.0 percent behind
the gas invaded zone. These residual values greatly influence
the final oil recovery values obtained under the various
operating plans,

Water Saturation

The irreducible water saturation was determined to
be 19.0 percent and was based on log calculations. The
interstitial water saturation distribution in the reservoir
was based on capillary pressure data that were derived from

log analysis.

FLUID CONTACTS

Gas-0il Contact

The gas-oil contact in the Sadlerochit reservoir was
determined by analyzing the Sidewall Neutron Porosity log
in conjunction with the Borehole Compensated Sonic log. The
contact was found to be a horizontal surface at 8,580 ft
subsea.

Oil-Water Contact

The resistivity curves of the Dual Induction Laterolog
were used to pick the oil-water contact. Although the contact
varied somewhat over the field, prokably resulting from
changes 1in reservoir rock properties and capillarity,
an average oil-water contact level was picked at 9,020 ft

subsea for use in the model.

NET PAY DETERMINATION

The Sadlerochit reservoir is made up of sands and

conglomerates with some interbedding of shale and silt. The

- 12 -



thickness of shale and silt beds, determined by examining
the Spontaneous and Gamma Ray surveys, and were not considered

to be net pay.

RESERVOIR TEMPERATURE AND PRESSURE

Reservoir temperature is described in the reservoir
simulator for any given depth by the equation:

T(°F) = 200°F + 0.024°F/ft [Depth (ft ss) - 8,620 ft]

A plot of this relationship is shown on Fig. 10.

Reservoir pressure is described in the reservoir
simulator for any given depth between the gas-oil and oil-
water contacts by the equation:.

P(psig) = 4,265 psig + 0.31 psi/ft [Depth (ft ss) - 8,400

A plot of this relationship is shown on Fig. 11,

RESERVOIR FLUID PROPERTIES

The reservoir fluid properties for oil, gas, and water
were taken from van Poollen's prior wérk. No original data
were available for analysis. The o0ill properties were devel-
oped for six depth intervals between the gas-o0il and oil-water
contacts. These properties include the formation volume
factor, solution gas-o0il ratio and viscosity values as a
function of pressure. Plots of these properties that were
used in the model are shown on Figs. 12 through 17, respec-
tively. The gas formation volume factor and viscosity
plots versus pressure are shown on Fig. 18.

Water properties were based on published correlations

using the following parameters:

ft]



Salinity - 19,125 ppm

Pressure
Range - 0 - 5,000 psig
Temperature - 210°F

A plot of the water formation volume factor versus

pressure is shown on Fig. 19.

HYDROCARBONS INITIALLY IN PLACE

Utilizing the basic data discussed above, the resulting
hydrocarbons initially in place in the Sadlerochit reservoir

are as follows:

0il - 19.529 Billion barrels
Solution Gas - 15,276 Trillion cubic feet
Gas-Cap Gas - 26.578 Trillion cubic feet

These volumes were used in the reservoir simulator,

RESERVOIR SIMULATION MODEL

The reservoir simulator used for this model study
was a two-dimensional, cross-sectional, three fluid-phase
mathematical simulator. The cross section included was
oriented to reflect the configuration of the reservoir. A
total of eight layers were used. Layers 1 through 4 were
configured to the properties cof the Upper and Middle Zones.
The Bottom Zone was divided into four layers. Using the
eight layers made it possible to more accurately describe
the o0il and water saturaticns in the model. Each of the
layers were represented in 21 concentric cells, which
simulated the structural configuration of the Sadlerochit

reservoir as illustrated on Fig. 20,



The production capacity was distributed in relation
to the volume of o0il originally in place. Theoretical well
productivity indices were calculated based on the reservoir
rock and fluid properties and appeared reasonable.

The model included the capability of tracking the
advancing gas cap and/or aquifer and taking into account
the resulting changes in fluid saturations in the perforated
interval. These saturations were then related to the
relative permeability relationships which prescribed the
gas-o0il ratio and water-cut producing performance. As
well workovers were required to reduce gas and water produc-
tion beyond limiting conditions, the productivity indices
in the wells were reduced in proportion to the amount of
perforated interval remaining open.

The basic input data for the model were taken from
van Poollen's prior work with some minor changes in inter-

pretation made.

GENERAL OPERATING GUIDELINES

The guidelines that were generally applied to the
operating programs considered were in the most part those
set out by van Poollen's work reported in January, 1976.
These guidelines seemed reasonable and may approximate
future procedures.,

In all operating alternatives considered the following

conditions were adhered to:



0il producing rates were:

7-1-77 to

10-1-77 - 0.600 Million B/D
10-1-77 to

12-31-78 - 1.200 Million B/D

1-1-79 till ranged from 1.2 to 2.0
decline Million B/D

0il wells were completed by perforating the
center 80 percent of the oil zone between

the gas-0il and oil-water contacts.

Two recompletions were allowed prior to
abandonment because of excessive gas and/or
water production. The first recompletion
reduced the perforated interval to 40 percent
of the original interval and the second
recompletion reduced the remaining interval

to 75 percent, either from the top or bottom,
depending if gas or water limits were being
exceeded.

The limiting water cut was 75 percent.

The limiting gas-oil ratio was 15,000 scf/B.
For cases considering no gas sales, 92 percent
of the produced gas was reinjected with 8 percent
assumed to be used as fuel.

For cases considering gas sales, the sales gas
volumes egualled the produced gas volumes
reduced by 12 percent to account for the removal
of C0p and 100 x 106 scf/D assumed to be used

for field fuel.



10.

In cases considering pressure maintenance,
it was assumed that the pressure in the
aquifer would be maintained from the time
injection was begun. With essentially no
field performance available it is not known
how much water injecticon will be required.
It was assumed that a combination of water
influx and injection would maintain the
pressure.

The maximum bottom-hole pressure drawdown
was restricted to 750 bsig.

A field economic limit of approximately

100,000 B/D was used in all cases.

DEFINITION OF OPERATING ALTERNATIVES CONSIDERED

After tbe basic data were input in the model and

the in-place hydrocarbon volumes were verified, a run was

made that allowed an overall energy check of Core Lab's

model as compared to van Poollen's model. With the model

in a past history matching mode, the o0il, gas, and water

withdrawals from one of van Poollen's cases were simulated

as being produced from Core Lab's model. The resulting

reservoir pressure performance was very similar to van

Poollen's results. This was expected and in essence

generally verified van Poollen's results.

The following discussion presents a description of

the operating alternatives that were considered during

this model study. The results are summarized in Table I.
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Case 1

No aquifer, no water injection, no gas sales, maximum
oil rate of 1.6 Million B/D.
Case 2

With aquifer, no water injection, no gas sales and a
maximum oil rate of 1.6 Million B/D.
Case 3

With aquifer, water injection, no gas sales and a
maximum oil rate of 1.6 Million B/D.
Case 4

With aquifer, water injection, gas sales at a maximum
sales rate of 2.25 Bcf/D, and a maximum oil rate of 1.2
Million B/D.
Case 5

With aquifer, water injection, maximum gas sales of
2.25 Bcf/D, with a maximum oil rate of 1.6 Million B/D,
Case 6

With aquifer, water injection, maximum gas sales of
2.25 Becf/D, with a maximum oil rate of 2.0 Million B/D.
Case 7

With aquifer, with water injection, maximum gas sales
of 2.40 Bcf/D, and a maximum ocil rate of 1.2 Million B/D.
Case 8

With aquifer, with water injection, maximum gas sales
of 2.4 Bcf/D and a maximum o0il rate of 1.6 Million B/D.
Case 9

With aquifer, with water injection, maximum gas sales
of 2.4 Bcf/D and a maximum oil rate of 2.0 Million B/D.
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Case 10

With aquifer, with water
of 1.2 Bcf/D and a maximum oil
Case 11

With aquifer, with water
of 1.6 Bcf/D and a maximum oil
Case 12

With aquifer, with water
of 1.8 Bcf/D and a maximum oil
Case 13

With aquifer, with water
of 2.0 Bcf/D and a maximum oil
Case 14

With aquifer, with water
of 3.0 Bcf/D and a maximum oil
Case 15

With aquifer, with water
of 4.0 Bcf/D and a maximum oil
Case 16

With aquifer, with water
of 1.2 Bcf/D and a maximum oil
Case 17

With aquifer, with water
of 1.6 Bcf/D and a maximum oil
Case 18

With aquifer, with water

of 1.8 Bcf/D and a maximum oil

19

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.2 Million B/D.

injection, maximum gas sales

rate of 1.6 Million B/D.

injection, maximum gas sales

rate of 1.6 Million B/D.

injection, maximum gas sales

rate of 1.6 Million B/D.



Case 19
With aquifer, with water injection, maximum gas sales

of 2.0 Bcf/D and a maximum oil rate of 1.6 Million B/D.

Case 20
With aquifer, with water injection, maximum gas sales

of 3.0 Bcf/D and a maximum oil rate of 1.6 Million B/D.

Case 21
With aquifer, with water injection, maximum gas sales

of 4,0 Bcf/D and a maximum oil rate of 1,6 Million B/D.

DISCUSSION OF RESULTS

The three operating alternatives which considered no
sale of produced gas, Cases 1, 2, and 3, yielded ultimate
0oil recoveries that range from 6.53 Billion barrels (33.5 percent)
with no aquifer or water injection to 8.36 Billion barrels
(42,8 percent) including a limited aquifer and water injection.
This trend is to be expected and agrees with prior published
studies. This being the case, all other operating plans that
were considered included the effect of a limited aquifer and
water injection in an attempt to maximize o0il recovery. The
detailed results of Cases 1, 2, and 3 are shown in Tables ITI,
III, and IV and on Figs. 21, 22, and 23, respectively.

There were a total of 18 cases that considered the
operating alternative of gas sales. Two groups of cases,
with three cases in each group, considered maximum oil rates
of 1.2, 1.6, and 2.0 Million B/D with a maximum sales gas
rate of 2.25 Bcf/D for one group and 2.40 Bcf/D for the

other group. Of these six cases, the highest ultimate oil



recovery of 7.31 Billion barrels (37.4 percent) resulted from
the lowest gas sales and o0il rates of 2.25 Bcf/D and 1.2
Million B/D, respectively. The lowest ultimate oil recovery
of 7.04 Billion barrels (36.1 percent) resulted from the
highest gas sales and oil rates of 2.40 Bcf/D and 2.0 Million
B/D, respectively. The detailed results of these six cases
are presented in Tables IV through X and on Figs. 24 through
29, respectively.

Another group of cases that considered gas sales amounted
to six additional cases. In this group the maximum gas sales
rate ranged from 1.2 to 4.0 Bcf/D with the maximum o0il rate
being 1.2 Million B/D. The highest ultimate o0il recovery
from this group was 7.72 Billion barrels (39.5 percent) for
the operating program of lowest gas sales rate of 1.2 Bcf/D,
The lowest ultimate o0il recovery from this group of cases
was 5.96 Billion barrels (30.5 percent) for the operating plan
of the highest gas sales rate of 4.0 Bcf/D. The detailed
results of these six cases are presented in Tables XI through
XVI and on Figs. 30 through 35, respectively.

An additional group of six cases was run that considered
gas sales ranging from 1.2 to 4.0 Bcf/D with a maximum oil rate
of 1.6 Million B/D. The highest ultimate oil recovery from
this group was 7.68 Billion barrels (39.3 percent) for the
operating plan of the lowest gas sales rate of 1.2 Bcf/D. The
lowest ultimate 0il recovery from this group of cases was 6.23
Billion barrels (31.9 percent) for the case with the highest

gas sales rate of 4,0 Bcf/D. The detailed results of these
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six cases are presented in Tables XVII through XXII and on
Figs. 36 through 41, respectively.

From the above discussed eighteen cases which include
the sale of gas produced from the 0il column wells and also
gas produced from the gas-cap wells, if required to make the
prescribed gas sales rate, the maximum ultimate oil recovery
was 7.72 Billion barrels (39.5 percent). This operating
program included the lowest gas sales rate of 1.2 Bcf/D and
the lowest o0il rate of 1.2 Million B/D. This operating plan
also recovered the minimum gas volume of 16.50 Trillion cubic
feet (39.4 percent) of the eighteen cases considered.

The lowest ultimate oil recovery from the eighteen gas
sales cases was 5.96 Billion barrels (30.5 percent). This
resulted from the case considering the highest gas sales rate
of 4.0 Bcf/D and an oil rate of 1.2 Million B/D.

Ultimate gas recoveries varied from a low range of 16 to
17 Trillion cubic feet (40.0 percent) to a high range of 28 to

29 Trillion cubic feet (69.0 percent) As would be expected,

the lower gas recoveries accompanied the lowest gas sales rate

of 1.2 Bcf/D and the higher recoveries were from the higher

gas sales rate of 3.0 and 4.0 Bcf/D. 1In all cases, gas recoveries
reflect the recovery at the time that o0il production was termi-
nated. In actual operation, the~§ifference in gas recoveries

will be reduced byv production during the blowdown phase.



NOMENCLATURE

Ko Relative permeability to oil fraction

S and

Sor Residual oil saturation, percent of pore volume
So 0il saturation, percent of pore volume

Krg Relative permeability to gas, fraction

Sg Gas saturation, percent of pore volume

Sgr Critical gas saturation, percent of pore volume
Kyw Relative permeability to water, fraction

Sw Water saturation, percent of pore volume

Swe Irreducible water saturation, fraction

of pore volume

B, 0il formation volume factor, reservoir
barrels per stock-tank barrel

Uo 0il viscosity, centipoise

cp Centipoise

Rg Sclution gas~oil ratio, standard cubic
feet per stock-tank barrel

Bg Gas formation volume factor, reservoir
cubic feet per standard cubic feet

Ug Gas viscosity, centipoise

By, Water formation volume factor, reservoir
barrels per stock-tank barrel

B/D Barrels per day

scf/D Standard cubic feet per day

Bcf/D Billion cubic feet per day

Tcf Trillion cubic fee