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What is the story of
the Barrow gas fields?

Gas was discovered at Barrow in April 1949, and
the fields hold two records: the South Barrow gas
field is the oldest producing field in Alaska, and the
South and East Barrow fields are the farthest north
in North America. Barrow No. 2, the discovery well
for the South Barrow field, was drilled during the
U.S. Navy’s Pet—4 program.

The base camp for the Pet—4 exploration pro-
gram was located about 4 miles along the beach
from the village of Barrow. This camp evolved into
the Naval Arctic Research Laboratory (NARL). It
was decommissioned in 1981 and was used only as
a base for the gas-field operations, but it is still
generally called “the NARL.” The discovery well
was located about 4 miles southeast of the village
and approximately 5 miles south of the base camp.
The camp was fueled by oil brought in by barge
once a year, until gas was piped from the well into
the camp. The camp was completely converted to
natural gas by winter 1949—-50.

When the Pet—4 exploration program began,
there were about 400 inhabitants at Barrow, a com-
munity that consisted of a cluster of some 50 houses
and buildings. The program provided oppor-
tunities for the Eskimos to work for cash wages,
many for the first time. Employment opportunities
attracted additional inhabitants, and the population
of Barrow increased rapidly. Good airport facilities
and improved communications, byproducts of the
exploration program, made Barrow easily accessi-
ble and a rather desirable place to live, so far as
amenities were concerned.

The relative conveniences of Barrow, together
with its burgeoning Native population, prompted
several Federal agencies to establish offices in the
village, generally in the form of compounds. These
agencies requested the use of natural gas, and so, in
1958, gas was piped into the village and connected
to the various compounds, so that they, too, had the
use of this superior fuel. The Native inhabitants
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What is happening
with the leasing of
NPRA lands?

What is the leasing
program?

Leasing of lands in the NPRA commenced shortly
after the Congress authorized private oil and gas
exploration and development of the Reserve in the
Supplemental Appropriations Act (Public Law
96-514) ending fiscal year 1981. The provisions of
that act have shaped the BLM leasing policy. Five of
these provisions are:

(1) activities in the NPRA will be environmen-

tally sound;

(2) bidding is to be based on the bidding sys-
tems used for large offshore tracts;

(3) the size of a tract may not exceed 60,000
acres;

(4) primary leasing term will be 10 years and
will be extended so long as paying quantitics
of oil and gas are produced, and

(5) half of the leasing receipts are to go back to
the State of Alaska.

Some of these provisions were unusual in com-
parison with the regular leasing procedures set for
other onland areas of the United States. Because of
the vast size of the Reserve (the second lease sale of
3.5 million acres was the largest Federal offering in
history), the BLM was required to use the same
leasing technique that is used for large offshore

Generally, the leadup to an NPRA lease sale is a
four-part process. First, there is a period of explora-
tion and information gathering; then, private com-
panies are asked to submit nominations and
comments about interest areas. The BLM then
selects the location and size of the tracts, and identi-

tracts. For offshore lease sales, private companies
submit sealed bids; for onland sales, the BLM deter-
mines a fixed price for each tract, and the names of
private companies are drawn from a lottery. Also,
owing to the large tract size, the Congress deter-
mined that the environmental-impact statement
completed in 1977 for the entire NPRA satisfied the
Environmental Protection Agency’s requirements
for the first two sales of as much as 2 million acres.
In most cases, the private company is to provide the
environmental-impact statement for each leased
tract.

The NPRA is an ecologically sensitive area, and
the subsistence of many Native people is intimately
tied to its ecology. In addition to developing regula-
tions protecting the NPRA, the BLM staff gathered
new information by visiting North Slope villages.
Through public meetings and questionnaires, the
BLM hoped to identify additional criteria of con-
cern to the Native people. A list of possible leasing
strategies, covering a broad range of environmental
ideas, was presented for public comment. The BLM
hoped that by working with the public, a manage-
ment strategy could be devised that would “best
mitigate impacts on the values of the reserve.”

fies any special environmental regulations for each
area. Finally, on a certain scheduled day, the actual
lease sale is held.

Four lease sales have been offered to date:
December 1981, May 1982, July 1983, and July
1984. A fifth sale is scheduled for July 1985.
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Summary of the USGS’
accomplishments in
the NPR-4/NPRA
program

NPR—4 was set aside in 1923 by Presidential
order as a potential source of oil for the U.S. Navy.
The petroleum potential of northern Alaska and the
outline of the Reserve were based largely on early
explorations by the U.S. Navy and the USGS, and on
information collected by other explorers (pri-
marily E. de K. Leffingwell) but published by the
USGS.

Between 1923 and 1976, the USGS worked coop-
eratively with the U.S. Navy to further define the
geologic framework, assess the petroleum and
other mineral resources, and provide base maps of
the Reserve. In 1976, the U.S. Congress transferred
responsibility, renamed the Reserve, and redefined
the role of the Federal Government. The USGS was
assigned the responsibility of continuing the explo-
ration program begun by the Navy, maintaining and
operating the Barrow gas fields, and completing the
cleanup and rehabilitation of the Reserve and
adjoining areas. The Federal exploration program
has now been terminated, and a leasing program has
begun. Transfer of the Barrow gas fields to the North
Slope Borough took place October 1, 1984. The last
stage of the cleanup program was completed in
summer 1984.

Throughout the history of NPR—4/NPRA, the
USGS has carefully documented and made available
to the public, largely through its own publications,
all the geotechnical information gained through
Federal programs. In addition, it has integrated this
information with private-exploration results out-
side the NPRA and periodically reassessed the
petroleum potential and the geologic framework of
the entire northern Alaska petroleum province and
the adjacent Continental Shelf These are the only
Arctic regions within the sovereign domain of the
United States, and they are among the last frontier
regions for mineral-resource exploration and
development. Because of the Arctic climatic and
geographic setting, the wilderness aspects, and the
indigenous population, these studies present many
problems that are unique. The mineral-resource
and geotechnical-engineering information has been
utilized by Federal agencies in the management of
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these public lands and by industry to explore and
develop the resources.

A vast amount of geotechnical information on
which to base further exploration has been col-
lected and is available in publications and in con-
tractor reports released by the USGS. A few
examples are listed in the bibliography that follows
to illustrate some results of the program and the
kind of information that is available.

Exploration program and
hydrocarbon assessment

* The USGS completed the systematic explora-
tion program as mandated by the Naval Petroleum
Reserves Production Act of 1976 (Public Law
94-258). A total of 28 test wells were drilled, 7
under U.S. Navy and 21 under USGS supervision; 6
test and development wells were drilled in the
Barrow gas fields. Nearly 15,000 line-miles of seis-
mic surveys were completed and interpreted, in
addition to the more than 3,000 line-miles com-
pleted in the Pet—4 program from 1943 to 1953,
which were reinterpreted and integrated into the
NEw surveys.

* Subsurface samples, cores, and cuttings were
collected systematically in both the 194353 and
1974—82 programs. Because of the frontier nature
of the region and the emphasis on a regional evalua-
tion, a larger than usual number of samples were
collected, curated, and made available for study in
Anchorage, Alaska.

* These subsurface samples were studied by spe-
cialists in geochemistry, paleontology, petrology,
and core analysis. The basic data and interpreta-
tions resulting from these studies are all available.

* An original program for an interactive com-
puter—based data and graphics system was designed
with the aid of contractors and is available to the
public. This system includes files for base maps,
daily drilling reports, digitized subsurface logs, seis-
mic shotpoints, outcrop data, geochemical data and
interpretation, and paleontologic information.



* Models of the depositional paleoenvironment
have been developed for sandstones of Jurassic and
Cretaceous age that are the main prospective reser-
voirs in the NPRA.

* The first test well in the Foothills thrust belt of
the NPRA, the Lisburne No. 1 test well, was drilled
to a depth of 17,000 feet. It penetrated five distinct
thrust plates, confirming the structural interpreta-
tions of the prospect, but no hydrocarbon deposit
was discovered.

* Two deep exploratory wells (at the time of
drilling, the deepest anywhere in Alaska) were
drilled at Tunalik and Inigok. The Tunalik well
reached a depth of 20,335 feet and penetrated
strong blows of gas in a thick section of Cretaceous-
Jurassic rocks. The Inigok well, which was drilled to
20,102 feet to test a deep basement structure, pene-
trated an unusual and unexpected flow of sulfur and
hydrogen sulfide.

* About 15 miles southwest of the Barrow gas
fields and downslope from the Barrow structural
high, the Walakpa test well penetrated a new gas
deposit. A second well extended this discovery, but
no additional wells were drilled. Thus, the size of
this field has yet to be determined, although it is
probably larger than the Barrow fields by a factor of
10 or more. It could provide gas to the local com-
munities well into the 21st century.

e Inasmuch as the exploration program was
aimed at an assessment of the oil and gas potential of
the entire NPRA, a2 new approach was developed. A
total of 17 petroleum plays—areas of geologically
similar prospects—were delimited, and a program
to test each was planned and largely completed.

* For all of these plays, the amount of
undiscovered crude oil in place is estimated at 0.82
billion barrels at a 95-percent probability and 15.4
billion barrels at a 5-percent probability, for an
average of 5.97 billion barrels.

* The total amount of undiscovered natural gas in
place is estimated at 2.4 trillion cubic feet (TCF)at a
95-percent probability and 27.2 TCF at a 5-percent
probability, for an average of 11.3 TCE

* The exploration program has extended and
refined our knowledge of the geologic framework
of Arctic Alaska and the adjoining Continental Shelf
The geologic structural framework is described as
consisting of three distinct structural provinces—
the Arctic platform, the Foothills fold belt, and the
Brooks Range thrust belt. The stratigraphic section
is described as consisting of three sequences—the
Franklinian rocks of pre-Mississippian age, the
Ellesmerian rocks of Mississippian to early Early
Cretaceous age, and the Brookian rocks of late Early
Cretaceous to Holocene age.

* Interpretations based on plate tectonics sug-
gest that the Canada Basin of the Arctic Ocean
formed by rotational rifting of the Arctic platform
away from the Canadian Arctic Islands during
Jurassic to Early Cretaceous time, and that the
southwestward drift of this platform created the
Foothills fold belt and the Brooks Range thrust belt
by underthrusting.

Cleanup, rehabilitation, and
environmental
considerations

* Cleanup of debris left by earlier workers in the
NPRA and adjoining areas was begun by the US.
Navy in 1971 mainly in and near the Barrow and
Umiat base facilities. The USGS extended this pro-
gram, reaching out to the remote corners of the
NPRA, and completed the cleanup in 1984.
Although no precise records exist of the amount of
debris collected, it totals tens of thousands of tons

of noncombustible materials and hundreds of thou-
sands of 55-gallon drums—the ubiquitous con-
tainers for fuel throughout the remote areas of
Alaska.

* For efficiency of operation, cleanup and
rehabilitation of the earlier sites were combined
with work on the sites of the 1974-82 exploration
program. This program involved about 540 of the
23,680,000 acres of the Reserve, and seismic sur-
veys traversed nearly 15,000 line-miles. Except for
permanent runways, these areas will return to a
near-natural state within a few years.

* To maintain minimum environmental impact,
the USGS agreed with the land managers—the
BLM—on a system for advance planning, stipula-
tions, and monitoring that set a standard for such
cooperation on Federal lands in northern Alaska.

* Environmental stipulations mutually agreed
upon by the BLM and the USGS have been carefully
monitored by both agencies and by their con-
tractor personnel, and impacts were maintained at
an acceptable level.

* A thin-pad design for one-season winter drill-
ing proved to be environmentally preferable and
more cost effective than a thick-pad design. Thin
pads are more quickly assimilated into the natural
surroundings than are thick pads.

* Ice roads, properly constructed, proved to be
practical and cost effective, and had little or no
visible effect on the tundra.

* Ice airstrips on lakes or constructed by flood-
ing on shallow ponds or marshes proved to be
practical and cost effective, and had no adverse
environmental impacts.

* Preclearance for environmental, cultural, and
archeologic reasons was required and was carried
out for all active sites. These surveys and studies
contributed much valuable information on arch-
eologic sites.
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Operation and maintenance
of the Barrow gas fields

* The USGS operated and maintained the Barrow
gas fields for the benefit of the Barrow communities
and Federal Government installations until
October 1, 1984.

* The East Barrow gas field was discovered by the
U.S. Navy in 1974, but it remained for the USGS to
prove the development potential, complete the
facilities, and bring the field into production. Both
reserves and delivery are expected to meet antici-
pated demand at least through 1989.

* The USGS discovery of a new gas field at Wal-
akpa provides the possibility for extended use of gas
as the main energy source for the Barrow commu-
nities beyond the year 2000.

* The USGS completed a thorough testing pro-
gram-——the first in the history of the fields—to estab-
lish reserve limits, individual well capabilities and
characteristics, and maximum safe-delivery rates.

+ A modernization program was begun to help
reduce costs and to increase safety and efficiency.
All-season gravel roads were constructed to vital
facilities, not only to increase effective operation
and safety, but also to reduce environmental
impacts caused by repeated vehicular traffic over
the surrounding tundra.

* Public Law 98-366, the Barrow Gas Field Trans-
fer Act of 1984, relieved the Secretary of the Inte-
rior (and, thus, the USGS) of the responsibility for
supplying natural gas to the Barrow community,
effective October 1, 1984. The entire gas system is
now operated by the North Slope Borough. The
USGS is to furnish technical assistance to the bor-
ough until October 1, 1989.

Termination of the NPRA
program

* In 1982, the NPRA program of the USGS was
terminated. The BLM now has the overall respon-
sibility for management and protection of the land
within the Reserve. In accordance with the MOU,
the USGS has complieted its responsibilities, and the
area has been returned to the BLM. The project has
exemplified how a good working relationship
between Government and industry, as well as coop-
eration of two larger government agencies—the
BLM and the USGS—can serve to safeguard the best
interests of all concerned.
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