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1 Introduction

The major oil industry companies in the U.
S., circa 1970, generally contracted individually
for the geophysical surveying; for the drilling of
exploratory and/ or development wells, for the well
site geologists to monitor the drilling of individual
wells and for the down— hole geophysical logging
and testing; for the construction of facilities, in-
cluding temporary camps, roads, airstrips, refin-
eries, and pipelines; and often for transportation
of the oil via tankers and barges. These are spe-
cific, specialized, widely located, intermittent and
often seasonaltype jobs requiring widely variable
numbers of people. The oil company participation
in these activities was usually limited to land acqui-
sition/ leasing, providing the planning, including
end-product criteria to be met, providing the
funds, providing contracting/engineering monito-
ring for various phases and, in some cases, assig
ning a quality control engineer/ inspector for a par
ticular activity. The oi companies drove hard,
competitively bargained for these services, and
consciously maintained a high degree of security
(secrecy) in the information involved, especially in
the geology, geophysical surveys, weltlogging and
testing. It was the contractors” responsibility to
determine the conditions that one might encounter,
to correct any mistakes made (usually without ad
ditional funding) in the process of conducting the
activity and absorbing any losses incurred i est+
mating or in unexpected conditions.

The oil companies maintained their own field
and formatiommapping geologists; geophysical
welklogging and data interpreters; resource esti
mators; petroleum engineers; lease acquirers/ law—
yers; costestimators; oilfield and refinery opera
tors; sales forces; distributorships; and, in some
cases the companies actually owned the oil tank
ers. These were imhouse, fulktime company em-
ployees and all the information derived/developed
was top secret. It was no longer the seatofthe
pants or wild-catting oil field operations of the late

19" and early 20" centuries. The major oil com-

panies were highly organized, monstrous in size,
very powerful financially and politically, only f+
nally coming up somewhat short by the ant+trust
law ruling by the Supreme Court of the United
States, which broke John D. Rockefellers Stand
ard of New Jersey ( part of it is now Exxon) into
seven parts in 1911. These parts, now separate
companies, are very competitive, hence extremely
secretive, every penny counts and since they are
big and powerful, they are accustomed to getting
their own way with relatively weak and under
staffed regulatory agencies and with states and oth
er political subdivisions, which are always vying
for new industries which they can then tax. The
competitiveness resulted in the development of the
"culture of secrecy" to a very high degree in the oil
companies and has become worldwide for the in
dustry. However, often getting their own way also
has tended to make the big companies arrogant as
well as conservative, i. e "if something worked
well, why change it?" The lease lawyers job was
to get leases to drill on private lands (often small
land owners or farmers), for permission for pipe
lines to cross private lands and to hold down conr+
plaints about destruction of surfaces/properties,
all by the cheapest methods possible.

The discovery well, Prudhoe Bay State No.
1, was announced in March 1968; the confirming
well (Sag River No.
southeast of Prudhoe No. 1), drilled in May -
June 1968, confirmed a giant oil field, 24 billion
barrels (2. 86 billion m®) of oil in place. Much of
the Alaska State— owned area had not been leased

1, seven miles (11. 3 km)

and so the Alaska State held a lease sale on 10 Sep-
tember 1969, netting $ 900 million. George Gryc,
a geologist from the US Geological Survey, had
recommended the area for drilling in the late
1950s. Marvin Mangus and Mickey Lachenbruch
had recommended the actual drilling location for
Prudhoe Bay No.
gists for Richfield Oil before it was purchased by
Atlantic Oil Co. In the lease sale, ARCO and Exx

on were the big winners on the crest of the strue

1 when they worked as geolo-

ture, Standard of Ohio, later acquired by British
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Petroleum ( BP), won most of the leases down—

structure (along the edges) , and four other com pa-
nies ended up with minor lease holdings. This re-
sulted in ARCO and Exxon getting most of the gas
cap (with underlying oil) and BP, being lower on
the structure, with less costly leases, getting the
major share of the oil.

Alaska State law requires that a continuous
field be produced as a single unitized unit for max+
mum recovery, instead of each company trying to
grab off as much oil as it can and as fast as it can.
This meant that the seven companies had to agree
on a partnership ( consortium) and a proportional
sharing of the fields production. It was only logical
for the consortium to then plan to build the oil
transportation system, which it was eventually a
greed would be a pipeline, the Trans — Alaska
Pipeline Service Co. (T APS). Since it would cross
more than 50% Federally-owned land, almost 50%
Alaska State-owned land and a few privately— or
native— owned tracts, the lawyers then applied to
the Department of the Interior ( DOI) of the United
States and the Department of Natural Resources
(DNR) of the Alaska State for a Right-ofWay
(ROW) to cross those lands with an 1. 22 m-d+
ameter pipeline carrying 60 C oil.

However, then the oil companies’consortium %

standard ways of doing business began to unravel.

The DOI requested the U. S. Geological Sur-
vey (USGS)
(TAPS) plan. The USGS (George Gryc, with ge-
ologists who had studied nearly all of the proposed

-

to comment on the permittee s

ROW over a period of 25 years) took strong issue
with the plans that only 64 km, all on the North
Slope, would be above ground, that the other
1,223 km (95%) would be conventional burial,
except for crossing the torrential and mighty Yuw
kon River, stating that TAPS was ignoring the
danger to the pipeline posed by permafrost, and
specifically mentioned the ice-rich, warm perma
frost in the Copper River Valley in the South Cer
tral Alaska''. The USGS cited this as an example
of potential permafrost problems; TAPS appeared

to interpret the Copper River reference as the main

bad permafrost area.

On 1 January 1970, President Richard Nixon
signed the National Environmental Policy Act
(NEPA). Among its requirements were that the
cognizant federal agency must prepare a Final En
vironmental Impact Statement (FEIS) when a pre-
ject could significantly impact the environment. It
also established certain criteria for protection of
the environment' . A nother portion of NEPA al
lowed landowners or organizations trying to proe-
tect the environment, or potentially affected by the
project, to sue for relief in US Federal Courts.
T APS was the first significant project to encounter
the requirements of NEPA and this introduced
many uncertainties for the companies, and for the
governmental agencies involved in permitting or
regulating the proposed activities. The enviror
mental organizations, who generally opposed the
project, also found their opposition to construction
of the pipeline to be an excellent recruiting adver
tisement for new memberships.

The Alaska native organizations, which had
neither been conquered nor had sold their lands
when the U. S. acquired Alaska from Russia in
1867, had been trying to get a land claims settle
ment for several years. They promptly sued be
cause the ROW would cross lands that they
claimed. In effect, they were holding pipeline cor
struction hostage for settlement of their land
claims. The US Supreme Court issued an injune
tion prohibiting construction until settlement of the
suit. A number of environmental organizations also
sued.

These factors introduced great uncertainty in

the pipeline scheduling.

2 Organization of TAPS, Alyeska and
M anagement of the Trans- A laska Pipe-

line Project

TAPS, prior to 8 May 1969, had already or
dered 1, 287 km (800 miles) of 1. 427 em and
1. 173 em wall thickness, 1. 22 m diamter pipe
from Japan, since no U. S. steel plants were then

designed to produce that diameter pipe. The pipe
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was designed for a maximum operating pressure of
1,180 psi (8. 1 MPa) and a rupture pressure of
1,638 psi
pipeline throughput of 1.8 million barrels per day
(Mbpd) (or about 2. 48 m’ * s™ '), later increased
to 2. 0 Mbpd ( about 2. 76 m’ ¢ s '). Thus,
TAPS was effectively "locked m" before they had

even a preliminary construction design, and before

(11. 3 MPa), assuming a maximum

they had information concerning the permafrost or
other conditions along the proposed route or how
these conditions might impact the pipeline or its
construction. The initial pipe shipment began arr+
ving at Valdez, Seward and Prudhoe Bay during
the summer of 1969, and T APS had freighted e
quipment and supplies from Fairbanks to Prudhoe
Bay the following winter planning to begin con-
struction of the pipeline in 1970. ARCO, BP and
Chevron ( previously Standard Oil of California and
a minor owner of leases) had already begun drilling
development wells.

However, construction was now on hold and
TAPS began to assemble the information and to
develop the preliminary designs that the DOI
would need to write the Draft EIS and the FEIS,
the DOI began to hold public hearings on the pre-
ject as required by the NEPA, and the US Con-
gress began working on a Native Land Claims Set
tlement Act.

The TAPS initial submission of information,
using some 20 consultants’reports, such as that of

Pearn ( 1970)'3] generally only generalized plansI4I ,

to the DOl in the spring of 1970 was deemed to be
grossly insufficient in its treatment of the perma
frost problems, and incomplete for the DOI to
write a credible FEIS. The consultants’reports ak
so were criticized by a separate reviewer as being
internally inconsistent and inconsistent one with
another. The owner companies then reorganized
TAPS into a new entity, Alyeska, on 27 August
1970. With the estimated costs of the project rising
sharply, the ownercompany engineers and geole-
gists also began to assume a more active role in the
field investigations along the proposed route and in

the actual design of the pipeline.

The initial estimate of costs had been $ 900
million; $ 1 million/ mile for the pipeline (twice
the average costs in 1970 of constructing a buried
pipeline in other ( nompermafrost) areas, plus
$ 100 million for the terminal and storage tank
farm at the ice-free, deepwater port of Valdez.
That estimate had not included the costs of con
struction of the processing (scrubbing) plant (to
remove the sediments, natural gas and heavy hy
drocarbons, water, CO2, N2, and helium) at
Prudhoe, or the costs of detailed engineering i
vestigations of permafrost and the subsequent &
melioration thereof, as well as the costs of the
bridge carrying the pipeline to cross the Yukon
River or the haul road to Prudhoe ( Dalton High
way) at $ 310,000/ km. One of the major oil com
panies, Humble (now Exxon), still held out for
consideration of a tanker route from Prudhoe
through the Northwest Passage (the M anhattan
F‘roject)lSJ even though the tankers could not come
closer to Prudhoe than 50 km, due to the shallow
water, and that the intervening distance would be
ice covered and subject to ice scour for 9 to 10
months of the year, 12 months in 1975.

M eanw hile, the DOI had recognized that it
would need to be more heavily involved in aspects
other than geology and permafrost, and had organ
ized a "Menlo Park Working Group" ( MPWG)
(George Gryc as leader), composed of specialists
from other agencies such as the USGS, Water Re-
sources, Pipeline Safety, Corps of Engineers,
Coast Guard, Weather Bureau, EPA, Bureau of
Standards, U.S. Fisheries and Wildlife, to consid-
er pipeline corrosion and safety, permafrost,
earthquake and stream hazards, debris and ava
lanche hazards, and the biological environments.
By summer 1972, Alyeska was still insisting that a
maximum of 18% of the pipeline would be above
ground, although in the final analysis 53% was
built above ground. Meanwhile the Alaska State
had, on 1 July 1971, created the Department of
Environmental Conservation (DEC), with Max C
Brewer as the first Commissioner, to protect the

air, water and lands of the Alaska State, although
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the provision of stipulations relating to leasing of
lands remained the prerogative of the DNR.

The Native land ownership issue/ suit was set
tled by passage of the Alaska Native Land Claims
Act by the Congress on 2 December 1971, but the
environmental organizations * suits continued to
thwart issuance of a permit for construction until

[/ That issue was re-

resolved by the US Congress
solved on 16 November 1973, the required DOI
ROW issued on 23 January 1974, and construction
work began on 29 April 1974.

The Trans-Alaska

(TAPS), a partnership, was organized in 1968,

Pipeline Service Co.

with ownership and shared costs of 37. 5% by each
ARCO and BP and 25% by Exxon!”.

pany had its own urgencies/ agenda in getting the

Each com

oil to market; ARCO and BP having the greatest
urgencies, Exxon less so still hoping to tanker oil
through the Northwest Passage to the east coast of
the US. The four minor owners of the Prudhoe
Field leases did not have ownership shares in the
proposed pipeline. The TAPS decision was made
by a committee, the least efficient and usually least
costeffective way.

Two modes of construction ( each would later
have modification such as special construction,
bridging) of the proposed pipeline were an-
nounced: 64 km, mostly on the North Slope, a
bove ground and the remaining 1, 223 km with
conventional burial. Some even proposed a rail
road and one even an overhead tramway. T APS
then very roughly selected the proposed routing
and applied for the required ROW to cross the
lands involved, and for the leases of minor acreag
es upon which to establish construction during the
summer of 1969.

The lands to be crossed were nearly all owned
by either the US Federal or the A laska State gow
ernments. The Federal lands were owned by the
DOI and managed by its Bureau of Land M anage-
ment (BLM); the Alaska State lands were mar
aged by the DNR of Alaska State. The Secretary
of the DOI, Walter J. Hickel, who was the former

governor of Alaska and with a very pro-develop-

ment record, had received rough confirmation
hearings by the U.S. Senate and, to satisfy critics
and partly for cover— your— ass( CYA) purposes,
asked the USGS to comment on the T APS permit
application. The USGS responded that the TAPS
reflected a lack of understanding about permafrost
and that burying 95% of the pipeline would result
in a disaster. The passage of the NEPA then inter
vened. The Alaska State DNR routinely issued its
required permits, upon the payment of nominal
rents for the lands involved, and without the ROW
on Alaska State lands being limited to the 100-

foot (30.5—- m) — width as required by the Federal
Minerals Leasing Act.

TAPS then submitted their consultants” an-
swers to the USGS complaints about their lack of
understanding about permafrost. When those an
swers were deemed insufficient and the DOI deter
mined that much more information would be nee
ded to write the DEIS and FEIS, it created the
MPWG. The TAPS Committee recognizing that
the requirements from the MPWG were going to
escalate, in June 1970, hired Ed Patton, who did
not even move to Alaska until April 1974, as the
T APS manager, and created a new company, Aly

1970 to take over the TAPS re

sponsibilities. It was something of a "shell game"

eska, in August

as T APS had accumulated a lot of adverse public
relations. However, the oil companies continued
their parsimonious ways of just giving the new
Alyeska, with Patton as president, enough fum
ding to answer the MPWG requests for informa
tion, and often having to also furnish engineers on
leave from the parent companies to provide the in
formation. It is noted that the oil companies were
psy chologically still planning to dig and bury, pla
cing a minor amount of the pipeline on supports,
spending as little money as possible until they had
the construction permits in hand, and then eng+
neering as construction progressed the same way as
the industry had done historically. They consid
ered the information requests from the MPWG,
the requirements of the NEPA and generally from

some environmental agencies to be an unnecessary
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burden. Alyeskadid not divulge any more informa-
tion than was requested ( culture of secrecy) and
did not even provide a project description, which
further complicated drafting of the EIS, until Au
gust 1971. They did not hire a senior project con-
struction manager, who would be in charge of all
construction, until September 1973, two months
after the US Congress had passed the Trans-Alas-
ka Pipeline Authorization Act authorizing the DOI
Secretary to insure the necessary construction per
mits. Alyeska delivered the plans, engineering
drawings and the written specifications for the
pipeline in late May 1974. Construction actually
started six months after it had been fully author
ized and while consultants “reports were still arr+
ving.

For four years late (from late 1969 to late
1973), the MPWG composed of representatives
from multi— agencies from numerous Federal De
partments and headed by George Gryc, had been
the principal actor for the Federal Government at a
cost of about US$ 12.3 million. The MPWG had
badgered A lyeska for information/ data, often haw
ing to conjure up how they might cross critical are-
as, in order to complete the FEIS in six volumes
and, more importantly, to write the detailed "Stip-
ulations for Construction" which then became an
integral and legal part of the Agreement between
the DOI and the seven oil companies. The "Stipu
lations" had the force of law, but unlike regula
tions, could be modified by knowledgeable monite-
ring personnel to accommodate the unforeseen con-
ditions that were bound to arise, especially with a
major project traversing hundreds of miles of rela
tively unknown country. However, the DOI “s
BLM, the land owner which had been busy with
surveying and land transfers, now had the respon-
sibility for monitoring the construction of the pipe-
line, although not the oit gathering lines leading up
to the pipeline. The latter all were on Alaska
State property.

The DOT Secretary appointed Andrew P. Ro}
lins Jr., a retired brigadier general in the U. S.

Army Corps of Engineers, to be titled "A uthorized

Officer" (AO) to head the BLM monitoring group
in January 1974. Mr. Rollins immediately hired a
consulting firm, Mechanics Research, Inc., to
serve as consultants on engineering and enviromn
mental matters and it, in turn, subcontracted
those responsibilities to two other firms: Gulf Is
terstate Engineering and Ecology and Envirom

ment, Inc.

3 Critiques and conclusions concerning the

construction of the Alyeska Pipeline

The Alyeska Pipeline Project was, and is, po-
litically very controversial and hyperbole in the ex
treme has been employed by both sides in the con
troversy.

The public feels at a disadvantage and instine-
tively doesnt trust "bigness" in companies that are
crucial to their welfare. Encouraged by the media
and by history, they consider oil companies to be
untrustworthy and arrogant, rape, ruin and run
companies, inconsiderate of the environment, and
exploiters rather than developers of resources. The
regulatory agencies, be they US Federal, Alaska
State or local (municipality and others), tend to
reflect those attitudes (from their constituents),
and even take advantage of those fears in the hope
of increasing their budgets.

T he major oil companies are very competitive,
have a culture of extreme secrecy which extends to
many aspects and activities where there is nothing
to be gained by secrecy. They also have a strong &
version to any regulations and to regulatory agern
cies.

The Alyeska Pipeline is an elongated project
located in the Arctic, with a variable, challenging,
often harsh, and unforgiving environment, that
was new to the oil companies especially as regards
the construction of a major pipeline. T he area had,
and has, apoorly developed infrastructure and ver
y limited transportation system/ possibilities, and
hence the proposed activities required an unusual
degree of planning.

T he land ownerships were subject to question

due to the overdue resolution of the Native Land
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Claims which had been in abeyance for almost a
century. A resolution was required before the pre-
ject could be initiated.

The passage of the NEPA intervened in the
middle of the controversy. Whereas it is well- in
tended and has many advantageous aspects, NEPA
also is a legal nightmare which could be used by
lawyers and the courts to obfuscate the real prob-
lems/ effective solutions/ compromises required in
the completion of the pipeline. It was unfortunate
that the regulatory agencies and industry had to go
through the "learning curve" to develop case law,
to interpret and to develop basic procedures for its
implementation on the largest project underway in
North America. In effect, they were both dumped
into the middle of the river and then told to learn
to swim.

There were two major land owners, but it was
one pipeline, and a single unified authorizing/ con-
struction monitoring entity should have been pre-
vided. In actuality, there are four parts to the
Trans-Alaska Oil T ransportation System: 1) Pipe-
line and its associated infrastructures such as pump
station, access road, and others; 2) the Prudhoe
oilfield gathering lines/ oil scrubbing plant, 3) the
Alyeska Pipeline storage tanks at Valdez, and; 4)
the marine tanker system. The Alyeska Pipeline
Authorization/ Construction Stipulations were ap-
plicable for only item 3.

The “Planning Period”, 1969 —1973, created
by the Settlement of the Native Land Claims issue,
the legal machinations in determining procedures
for operating under the NEPA and the political
controversies, was grossly underutilized by A lyes
ka, and, to a large extent, also by the US Federal
and Alaska State agencies that would ultimately
have authorization/ monitoring responsibilities.
Thus, these groups were unprepared and were not
properly staffed with knowledgeable, field-expert
enced personnel for their responsibilities when the
“TO PROCEED” authorization was granted and,
in actuality, for many months thereafter.

With the authorization ” TO PROCEED,”

there came an almost “ changing of the guard.”

Alyeska employed a senior construction man-
ager, Frank Moolin, experienced in elongated con
struction projects, and was the project manager at
the Fort wainright, Alaska. This is a fieldtype
job, mnot just looking-outthe office- window-and-
pushing-paper-type job. He found that he had to
organize the project from the ground up, including
designing camps, determining equipment and sup-
plies needed and arranging transportation and
scheduling. Alyeska also employed a construction
consultant, Bechtel Corporation, but still was at a
loss in telling them what they were employed to
do. Alyeska moved its headquarters from Belle
vue, Washington, to Anchorage, Alaska, in April
1974.

The DOI replaced the MPW G of senior re
searchers/ engineers, with many years Alaskan
field experience and who had prepared the FEIS
and developed the pipeline construction stipula
tions, with its land manager, the BLM which had
had only a marginal role in discussions leading to
preparation of the FEIS or developing the stipula
tions. The DOI also employed a retired brigadier
general, U. S. Army Corps of Engineers, as its
authorizing officer (AO). The AO immediately
hired a consulting firm as consultants on engineer
ing and environmental matters which in turn sub-
contracted those matters to two other consulting
firms, none with known Alaskan experience and
none of whom had previously participated in the
Alyeska Pipeline Project.

The Alaska Governor appointed Charles
Champion to be the Alaska State Pipeline Coord+
nator (SPC), to the chagrin of the State’s Land
M anager (DNR) whose candidate became the As
sistant SPC in charge of administrative duties.
Champion, who had participated with Alyeska en
gineers for the past 18 months and was experienced
in the oil industry in Arctic Alaska, preferred to
employ individuals with Arctic experience in pref
erence to relying on employing contractors. In
many ways, the Alaska State, which earlier had
been a junior partner to the DOI, now became

more of a senior partner in monitoring the pipeline
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construction.

The Joint State/ Federal Fish and Wildlife A d
visory Team (JFWAT) was advisory only. This
was a necessity in a major, fastmoving construe
tion project which cannot proceed with multiple su-
pervisors, but did not promote a team, can— do
spirit.

Due to a lack of advanced planning ( Alyeska
had still planned to dig and bury, engineering as
they progressed), insufficient field investigations
( particularly of permafrost conditions, soil and
bedrock conditions, and borrow-pit quality), and
inexperience working under Arctic conditions,
there were more reconstructions, relocations, re
placements and re— doings of sections of the pipe-
line, and more change orders than normally would
have been expected.

There were multi— layers of quality— control
inspectors, Federal contractors and subcontractors
to the pipeline construction and to environmental
protection. The applicable stipulations often were
applied word-forword as regulations by personnel,
without the knowledge of how or why they were
developed, rather than as guidelines of intent to be
used by knowledgeable personnel when unforeseen
conditions were encountered. An example was the
prohibition of taking gravel from a stream, because
it might be harmful to fish spawning, even though
the stream was too shallow for spawning without
the fish eggs freezing or where the gravel bar was
exposed, and demanding the use of crushed rock,
the sharp edges of which would damage the protee
ting coating of the pipeline. These problems were
exacerbated by the rotation of monitoring person-
nel without the overlapping of their schedules.

Sometimes Alyeska overpromised what they
could perform or produce, for example the “ smart
pig” to inspect the integrity of the pipeline. The
“smart pig” still hadnt been developed a year after
oil started flowing in the pipeline. Other examples
were: 1) refrigerating around piling (okay around
a building) , but impractical, if power is required,
around piling/supports beneath the pipeline. T her

m h ing “natures cold” id
osyphons, using " nature$ cold”, provide a prae-

tical method for protecting pipeline supports, but
needed consideration of the environment (perma
frost) to be protected rather than being a “cure
all’, and 2) the “null” cathodic protection which
also requires a power source.

Excessive costs also were incurred by over
regulating in protection of the pipeline/ enviror
ment. This was addressed, as regards welding in
spection, by the SPC in his final report. It also ap-
plies in numerous cases where the inspection/ mon+
tors followed the "pipeline stipulations" word-for
word, rather than intent, and understanding the
“whys” behind the stipulations.

The multt+story scrubbing plant (not part of
the Alyeska construction) at Prudhoe was com
structed on a lake that had been drained and then
filled with gravel. The permafrost no longer exis
ted n the upper tens of feet beneath the drained
basin of the lake, and this construction was an in-
novative way of solving the need for a stable env+
ronment.

The controversy between constructors/ envi
ronmental protection advocates should have ended
once the US Congress authorized and mandated
that the DOI Secretary issue the required permits.
The project should then have been a common goal
to accomplish the best job possible. A team effort
by the engineers and the environmentalists to solve
the problems, as Max C. Brewer testified in the
public hearings in Fairbanks in 1970, was required
instead of the “ cops and robbers” running battles
that ensured. The media also should have provided
objective news coverage instead of exaggerating
problems in order to gain headlines.
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