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Abstract: A lyeska had developed or used three major modes in the construction: conventional burial, spe-

cial bur ial, and above gr ound modes. Conventional bur ial depths o f the pipeline top vary f rom 0. 9 to 2. 7

m in accommodat ion to topogr aphy , but no t so il conditions. Circulating coolant system and/ or thermosy-

phons were equipped for the special bur ial at the animal passage sections w here the pipeline has to be bur-

ied. The above g round mode include t he pile bent and above g round gr avel berms. The later was used on-

ly w hen the pipeline dips into g round and comes out of the g round. T he elev ated pile bent uses t he ver t-i

cal support member ( VSM ) , with or w ithout thermosyphons. During the initial planning and design pha-

ses, the ow ner companies, the T rans-A lyeska Pipeline Sy stem ( TAPS ) , and later Alyeska P ipeline

Ser vice Company ( APSC) , staunchly demanded 100% burial. H ow ever, w ith the pro gr ess of survey

and elaborat ion o f designs, the construction modes had been chang ing all the time. When the constr uction

was completed in 1977, only 57% o f pipeline w as buried, and some exper ienced eng ineer s pr efer 53% o f

burial after 30 years of oper ations. The " reasons" for the changes o f constr uction modes include: 1) that

they had to change in o rder to get the permit to cr oss Feder al lands; 2) they per formed actual field inves-

tigations and par ticipated in the development o f the detailed engineer ing ; and 3) National Env ir onmental

Policy Act ( NEPA) . A lyeska w as the agent fo r the seven oil companies, and uncharacter istically, be-

cause o f the size and costs o f the pro ject, the oil companies' eng ineers individua lly pa rticipated t o an unu-

sual ex tent. In this paper , the authors present the o rg anizat ional histo ry of A ly eska and t he US Federal

and A laska State g overnments as reg ards to the constr uction of the A lyeska O il Pipeline, t he process how

the design w as evolved and the reasons and the philosophy behind them, and exper iences and lessons

learned f rom the Alyeska project.
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1  Int roduction

  T he major o il indust ry companies in the U .

S. , circa 1970, generally contracted individually

fo r the geophysical surveying; for the drilling o f

exploratory and/ or development w ells, for the w ell

site geolo gists to monitor the drilling of indiv idual

w ells and for the down- ho le geophysical lo gging

and test ing; for the construction of facilit ies, in-

cluding tempo rary camps, ro ads, airst rips, ref in-

eries, and pipelines; and of ten for t ransportat ion

of the oil via tankers and bar ges. These are spe-

cific, specialized, w idely located, intermittent and

of ten seasona-l type jobs requiring w idely variable

numbers of people. T he oil company par ticipat ion

in these act iv it ies w as usually lim ited to land acqu-i

sitio n/ leasing, providing the planning, including

end-pr oduct criter ia to be met, pro viding the

funds, pr oviding contract ing / eng ineering monito-

r ing for various phases and, in some cases, assig-

ning a quality cont rol eng ineer/ inspector for a par-

t icular act ivity. The o il companies drove har d,

compet itively barg ained for these services, and

consciously maintained a high degree o f security

( secrecy) in the informat ion involved, especially in

the geolo gy, geophy sical surv ey s, w el-l logg ing and

testing. It w as the contracto rs ' r esponsibility to

determ ine the condit ions that one might encounter,

to correct any mistakes made ( usually w ithout ad-

ditional funding) in the process of conduct ing the

act ivity and absorbing any losses incurred in est-i

mat ing or in unexpected conditions.

  T he oil companies maintained their ow n field

and format ion-mapping geolog ists; geophy sical

w el-l log ging and data interpreters; resource est-i

mato rs; pet roleum eng ineer s; lease acquirers/ law-

yer s; cost-est imators; oilfield and refiner y opera-

to rs; sales for ces; dist ributo rships; and, in some

cases the companies actual ly ow ned the oil tank-

ers. These w ere in-house, ful-l t ime company em-

ployees and all the informat ion derived/ developed

w as top secret. It w as no longer the seat-o f- the-

pants o r w ild-cat t ing oil f ield operat ions of the late

19th and early 20th centuries. T he major oil com-

panies w ere highly o rganized, monstr ous in size,

very pow er ful f inancially and polit ically, only f-i

nally com ing up somewhat short by the ant-i t rust

law ruling by the Supreme Court of the United

States, w hich broke John D. Rockefeller's Stand-

ard of New Jersey ( part o f it is now Exxon) into

seven parts in 1911. T hese parts, now separ ate

companies, are very compet it ive, hence ex tr emely

secretive, ev er y penny counts and since they are

big and pow er ful, they ar e accustomed to get t ing

their ow n way w ith relativ ely w eak and under-

staf fed r egulatory agencies and w ith states and oth-

er polit ical subdiv isions, w hich ar e alw ays vying

for new indust ries w hich they can then tax . The

compet it iveness resulted in the development of the

"culture o f secr ecy" to a very high degree in the oil

companies and has become w or ldw ide fo r the in-

dust ry . However, o ften get t ing their ow n w ay also

has tended to make the big companies arr ogant as

w ell as conserv at ive, i. e. " if something w orked

w ell, w hy change it?" The lease law yer 's job w as

to get leases to drill on private lands ( of ten small

land owners or farmers) , for permission fo r pipe-

lines to cross pr iv ate lands and to hold down com-

plaints about dest ruct ion of surfaces/ propert ies,

all by the cheapest methods possible.

  The discovery w ell, Pr udhoe Bay State No.

1, w as announced in M arch 1968; the conf irming

w ell ( Sag River No. 1, sev en m iles ( 11. 3 km )

southeast o f Prudhoe No . 1) , drilled in M ay -

June 1968, confirmed a giant oil field, 24 billion

barrels ( 2. 86 billion m3 ) o f o il in place. M uch of

the Alaska State- owned ar ea had no t been leased

and so the Alaska State held a lease sale on 10 Sep-

tember 1969, nett ing $ 900 million. Georg e Gryc,

a g eo logist fr om the US Geolo gical Survey, had

recommended the area fo r drilling in the late

1950s. Marvin M angus and M ickey Lachenbruch

had recommended the actual drilling lo cat ion fo r

Prudhoe Bay No. 1 w hen they w o rked as geolo-

gists for Richfield Oil before it w as pur chased by

At lantic Oil Co. In the lease sale, ARCO and Exx-

on w ere the big w inners on the crest of the str uc-

tur e, Standard of Ohio, later acquired by Brit ish
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Petroleum ( BP) , w on most of the leases dow n -

st ructure ( along the edges) , and four other compa-

nies ended up w ith m inor lease holding s. This re-

sulted in ARCO and Exxon gett ing most of the gas

cap ( w ith underlying o il ) and BP, being lower on

the st ructur e, w ith less cost ly leases, g et t ing the

major share of the oil.

  Alaska State law requires that a cont inuous

field be produced as a sing le unit ized unit for max-i

mum recover y, instead of each company trying to

grab of f as much o il as it can and as fast as it can.

This meant that the seven companies had to ag ree

on a partnership ( consort ium) and a proport ional

sharing of the field's product ion. It w as only lo gical

fo r the consort ium to then plan to build the oil

tr ansportat ion system, w hich it was eventually a-

g reed w ould be a pipeline, the Trans - A laska

Pipeline Ser vice Co. ( T APS) . Since it w ould cross

more than 50% Federally-owned land, almost 50%

Alaska State-owned land and a few pr iv ately- or

nat ive- owned tracts, the law yers then applied to

the Department o f the Interior ( DOI) of the U nited

States and the Department of Natural Resour ces

( DNR) of the Alaska State for a Right-of-Way

( ROW) to cross tho se lands w ith an 1. 22-m-d-i

ameter pipeline carrying 60 e oil.

  However, then the oil companies'consort ium 's

standard way s of do ing business began to unr avel.

  The DOI r equested the U . S. Geo logical Sur-

vey ( U SGS ) to comment on the permit tee ' s

( TA PS) plan. T he U SGS ( Geor ge Gryc, w ith ge-

o logists w ho had studied nearly all of the propo sed

ROW over a period of 25 year s) to ok st rong issue

w ith the plans that only 64 km, all on the No rth

Slope, w ould be above ground, that the other

1, 223 km ( 95%) w ould be conventional burial,

ex cept for cro ssing the to rrent ial and mighty Yu-

kon River, stat ing that TAPS w as ignoring the

danger to the pipeline posed by permafro st , and

specifically ment ioned the ice-rich, w arm perma-

frost in the Copper River Valley in the South-Cen-

tral Alaska
[ 1]
. The U SGS cited this as an example

of potent ial permafrost problems; TAPS appeared

to interpret the Copper Riv er reference as the main

bad permafrost ar ea.

  On 1 January 1970, President Richard Nixon

signed the Nat ional Environmental Po licy A ct

( NEPA) . A mong its requirements w ere that the

cognizant federal agency must prepar e a Final En-

vironmental Impact Statement ( FEIS) w hen a pro-

ject could signif icantly impact the env ironment . It

also established cer tain criteria fo r pro tection of

the env ir onment
[ 2]
. A nother port ion of NEPA a-l

low ed landowners or or ganizat ions t ry ing to pro-

tect the environment , or po tent ially af fected by the

project , to sue for relief in US Federal Courts.

T APS w as the f irst signif icant pro ject to encounter

the r equirements o f NEPA and this int roduced

many uncertaint ies for the companies, and for the

governmental ag encies invo lved in perm itt ing o r

regulat ing the proposed act ivit ies. T he env iron-

mental org anizat ions, who generally oppo sed the

project , also found their opposition to const ruct ion

of the pipeline to be an excellent recruiting adver-

t isement for new member ships.

  T he Alaska nat ive org anizat ions, w hich had

neither been conquered no r had sold their lands

w hen the U . S. acquired Alaska f rom Russia in

1867, had been try ing to get a land claims set t le-

ment for sev er al year s. They prompt ly sued be-

cause the ROW would cross lands that they

claimed. In ef fect , they were holding pipeline con-

st ruct ion hostag e for sett lement of their land

claim s. T he US Supreme Court issued an injunc-

t ion prohibit ing const ruct ion unt il set t lement of the

suit . A number of environmental o rganizat ions also

sued.

  These factors int roduced g reat uncertainty in

the pipel ine scheduling.

2  Organization of T APS, A lyeska and

Manag ement of the T rans-A laska Pipe-

line Project

 TAPS, pr io r to 8 May 1969, had alr eady or-

dered 1, 287 km ( 800 miles) o f 1. 427 cm and

1. 173 cm wall thickness, 1. 22 m diamter pipe

f rom Japan, since no U. S. steel plants w ere then

designed to produce that diameter pipe. The pipe
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was designed for a max imum operating pressure o f

1, 180 psi ( 8. 1 M Pa) and a ruptur e pr essure o f

1, 638 psi ( 11. 3 MPa) , assum ing a max imum

pipeline thr oughput o f 1. 8 million bar rels per day

( Mbpd) ( or about 2. 48 m3 # s- 1 ) , later increased

to 2. 0 Mbpd ( about 2. 76 m
3 # s

- 1
) . Thus,

TAPS w as effect ively " locked in" before they had

even a pr eliminary construction design, and befor e

they had informat ion concerning the permafr ost or

other conditions along the proposed r oute o r how

these condit ions m ight impact the pipeline o r it s

const ruction. The init ial pipe shipment began arr-i

v ing at Valdez, Sew ard and Prudhoe Bay during

the summer of 1969, and T APS had freighted e-

quipment and supplies f rom Fairbanks to Pr udhoe

Bay the fo llow ing w inter planning to beg in con-

st ruct ion of the pipeline in 1970. ARCO, BP and

Chevron ( previously Standar d Oil o f California and

a mino r ow ner o f leases) had alr eady begun drilling

development w ells.

  However, const ruct ion w as now on ho ld and

TAPS began to assemble the informat ion and to

develop the prelim inary designs that the DOI

w ould need to w rite the Draft EIS and the FEIS,

the DOI began to hold public hearings on the pro-

ject as required by the NEPA, and the U S Con-

g ress began w orking on a Nat ive Land Claim s Set-

t lement Act .

  The TAPS init ial submission of information,

using some 20 consultants' repor ts, such as that of

Pearn ( 1970)
[ 3]

generally only generalized plans
[ 4]
,

to the DOI in the spring of 1970 w as deemed to be

gro ssly insuf ficient in it s t reatment of the perma-

frost problems, and incomplete for the DOI to

w rite a credible FEIS. The consultants' r eports a-l

so w er e crit icized by a separate review er as being

internally inconsistent and inconsistent one w ith

another . T he ow ner companies then reorg anized

TAPS into a new ent ity, Alyeska, on 27 August

1970. With the estimated costs o f the project rising

sharply , the ow ner-company engineers and geo lo-

g ists also began to assume a more act ive ro le in the

field invest igat ions along the proposed route and in

the actual design of the pipeline.

  The initial est imate of costs had been $ 900

m il lion; $ 1 million/ mile for the pipeline ( tw ice

the average co sts in 1970 o f const ruct ing a buried

pipeline in other ( non-permafr ost ) areas, plus

$ 100 million for the terminal and storage tank

farm at the ice- free, deepw ater po rt o f Valdez.

T hat est imate had no t included the costs of con-

st ruct ion o f the pr ocessing ( scr ubbing ) plant ( to

remove the sediments, natural gas and heavy hy-

dr ocarbons, w ater, CO 2 , N 2 , and helium ) at

Prudhoe, or the costs of detailed engineering in-

vest igat ions of permafrost and the subsequent a-

meliorat ion thereof, as well as the costs of the

bridge carrying the pipeline to cr oss the Yukon

River or the haul road to Prudhoe ( Dalton H igh-

w ay) at $ 310, 000/ km. One o f the majo r oil com-

panies, H umble ( now Exxon) , st ill held out fo r

considerat ion of a tanker route f rom Prudhoe

through the No rthw est Passage ( the M anhat tan

Project )
[ 5]

even though the tankers could not come

closer to Prudhoe than 50 km, due to the shallow

w ater, and that the interv ening distance w ould be

ice covered and subject to ice scour for 9 to 10

months of the year, 12 months in 1975.

  Meanwhile, the DOI had r ecognized that it

w ould need to be more heavily invo lved in aspects

other than geolo gy and permafrost , and had o rgan-

ized a " Menlo Par k Working Group" ( MPWG)

( Georg e Gryc as leader ) , composed of specialists

f rom other agencies such as the USGS, Water Re-

sources, Pipeline Safety, Corps o f Engineers,

Coast Guard, Weather Bureau, EPA, Bur eau of

Standar ds, U. S. F isheries and Wildlife, to consid-

er pipeline co rrosion and safety, permafrost,

earthquake and str eam hazards, debris and ava-

lanche hazar ds, and the biolog ical environments.

By summer 1972, Alyeska w as still insist ing that a

max imum of 18% of the pipeline w ould be above

g round, although in the final analysis 53% was

built above g round. M eanwhile the Alaska State

had, on 1 July 1971, created the Depar tment of

Environmental Conser vation ( DEC) , w ith M ax C

Brew er as the first Commissioner, to protect the

air, w ater and lands of the A laska State, although
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the pro vision o f st ipulat ions r elat ing to leasing o f

lands remained the prerogat ive of the DNR.

  The Nativ e land ownership issue/ suit w as set-

t led by passage of the A laska Nat ive Land Claim s

Act by the Cong ress on 2 December 1971, but the

environmental o rganizat ions ' suits continued to

thw art issuance of a permit for const ruct ion until

resolv ed by the U S Congr ess[ 6] . That issue w as re-

solved on 16 November 1973, the required DOI

ROW issued on 23 January 1974, and const ruct ion

w ork began on 29 April 1974.

 T he T rans-Alaska Pipeline Ser vice Co.

( TA PS) , a par tnership, w as org anized in 1968,

w ith ow nership and shared co sts o f 37. 5% by each

ARCO and BP and 25% by Exxon [ 7] . Each com-

pany had its ow n urgencies/ ag enda in get t ing the

oil to market; ARCO and BP having the greatest

urg encies, Exxon less so st ill hoping to tanker oil

through the Northw est Passage to the east coast o f

the U S. T he four m inor ow ner s o f the Pr udhoe

Field leases did not have ow nership shares in the

proposed pipeline. T he TAPS decision w as made

by a commit tee, the least eff icient and usually least

cost-effect ive w ay.

  Tw o modes o f const ruct ion ( each w ould later

have modif ication such as special const ruction,

bridging ) of the proposed pipeline were an-

nounced: 64 km , most ly on the North Slope, a-

bove g round and the remaining 1, 223 km w ith

conventional bur ial. Some even proposed a rai-l

r oad and one even an overhead tr amw ay . T APS

then very r oughly selected the proposed routing

and applied for the required ROW to cross the

lands involv ed, and fo r the leases of minor acreag-

es upon which to establish constr uct ion during the

summer of 1969.

  The lands to be cr ossed w ere nearly all ow ned

by either the U S Federal or the A laska State g ov-

ernments. T he Feder al lands w ere ow ned by the

DOI and managed by its Bureau of Land M anage-

ment ( BLM ) ; the Alaska State lands w ere man-

aged by the DNR of Alaska State. T he Secr etary

of the DOI, Walter J. H ickel, w ho was the former

governor of A laska and w ith a very pro-develop-

ment reco rd, had receiv ed rough confirmat ion

hear ings by the U . S. Senate and, to sat isfy crit ics

and part ly fo r cover- your - ass( CYA) purposes,

asked the USGS to comment on the T APS permit

applicat ion. The USGS responded that the TA PS

ref lected a lack of understanding about permafro st

and that bury ing 95% o f the pipeline w ould result

in a disaster. The passage of the NEPA then inter-

vened. T he Alaska State DNR rout inely issued its

required permits, upon the payment of nominal

rents for the lands involved, and w ithout the ROW

on Alaska State lands being limited to the 100-

foot ( 30. 5- m) - w idth as required by the Federal

M inerals Leasing Act .

  TAPS then subm it ted their consultants ' an-

sw ers to the U SGS complaints about their lack of

understanding about permafrost. When those an-

sw ers w ere deemed insuf f icient and the DOI deter-

mined that much more informat ion w ould be nee-

ded to w rite the DEIS and FEIS, it created the

M PWG. The T APS Committee recognizing that

the requirements f rom the M PWG were going to

escalate, in June 1970, hired Ed Pat ton, w ho did

not even move to Alaska unt il April 1974, as the

T APS manager, and created a new company, Aly-

eska, in August 1970 to take over the T APS re-

sponsibilit ies. It w as something o f a " shell game"

as T APS had accumulated a lo t of adverse public

relat ions. How ever , the oil companies cont inued

their parsimonious w ays of just giving the new

Alyeska, w ith Pat ton as president , enough fun-

ding to answ er the M PWG requests for informa-

t ion, and often hav ing to also furnish eng ineers on

leave f rom the parent companies to prov ide the in-

format ion. It is noted that the oil companies w ere

psycholog ically st ill planning to dig and bury, pla-

cing a m inor amount of the pipeline on supports,

spending as lit t le money as po ssible unt il they had

the const ruct ion permits in hand, and then eng-i

neering as const ruct ion pr ogressed the same w ay as

the indust ry had done histor ically. They consid-

ered the informat ion requests from the MPWG,

the requir ements of the NEPA and generally f rom

some environmental agencies to be an unnecessary
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burden. Aly eska did not divulge any more informa-

t ion than w as r equested ( culture o f secrecy ) and

did not even provide a project descript ion, w hich

further complicated draft ing of the EIS, until Au-

gust 1971. They did not hire a senior project con-

st ruct ion manager , w ho w ould be in char ge of all

const ruction, unt il September 1973, tw o months

af ter the US Congress had passed the Trans-Alas-

ka Pipeline Authorizat ion Act authorizing the DOI

Secretary to insure the necessary const ruct ion per-

m its. Alyeska delivered the plans, engineering

draw ing s and the w rit ten specificat ions for the

pipeline in late M ay 1974. Const ruct ion actually

started six months af ter it had been fully author-

ized and while consul tants ' repo rts were st ill arr-i

v ing.

  For four y ears late ( f rom late 1969 to late

1973) , the M PWG composed of representat ives

from mult i- agencies f rom numerous Federal De-

partments and headed by Georg e Gryc, had been

the principal acto r for the Federal Government at a

cost of about US $ 12. 3 million. T he M PWG had

badgered A lyeska for info rmat ion/ data, of ten hav-

ing to conjure up how they might cross critical ar e-

as, in o rder to complete the FEIS in six volumes

and, mo re impor tant ly, to w rite the detailed "St ip-

ulat ions for Const ruct ion" w hich then became an

integral and leg al par t of the Ag reement betw een

the DOI and the seven oil companies. T he "St ipu-

lat ions" had the for ce of law , but unlike r egula-

t ions, could be modif ied by know ledgeable monito-

r ing personnel to accommodate the unfor eseen con-

ditions that were bound to arise, especially w ith a

major pro ject t rav er sing hundreds of miles of r ela-

t ively unknown country. How ever, the DOI ' s

BLM, the land owner w hich had been busy w ith

surveying and land transfer s, now had the r espon-

sibility fo r monitoring the const ruct ion of the pipe-

l ine, although not the oi-l g athering lines leading up

to the pipeline. T he lat ter al l w ere on A laska

State property.

  The DOI Secr etary appo inted Andr ew P. Ro-l

l ins Jr. , a ret ired brigadier g eneral in the U. S.

Army Corps o f Engineers, to be tit led "A uthorized

Of ficer" ( AO) to head the BLM monitoring group

in January 1974. M r. Rollins immediately hir ed a

consult ing firm , M echanics Research, Inc. , to

serv e as consultants on engineering and env iron-

mental mat ters and it , in turn, subcontr acted

those responsibilit ies to tw o other f irms: Gulf In-

ter state Eng ineer ing and Eco logy and Env iron-

ment, Inc.

3  Critiques and conclusions concerning the

construction of the Alyeska Pipeline

  T he Alyeska Pipeline Pro ject w as, and is, po-

lit ically very controversial and hyperbole in the ex-

treme has been employed by bo th sides in the con-

troversy.

  T he publ ic feels at a disadvantag e and inst inc-

t ively doesn't t rust "bigness" in companies that are

crucial to their w elfare. Encouraged by the media

and by history, they consider oil companies to be

untrustw or thy and ar rogant, rape, ruin and r un

companies, inconsiderate of the environment, and

exploiters r ather than developers of resources. The

regulatory agencies, be they U S Federal, Alaska

State or local ( municipality and o thers) , tend to

ref lect those at titudes ( f rom their const ituents) ,

and even take advantage of those fears in the hope

of incr easing their budgets.

  T he major o il companies are ver y compet it ive,

have a culture of ext reme secrecy w hich extends to

many aspects and activ it ies w here there is nothing

to be gained by secrecy. T hey also have a str ong a-

version to any regulat ions and to regulator y agen-

cies.

  The Alyeska Pipeline is an elongated project

lo cated in the Arct ic, w ith a variable, challeng ing,

of ten harsh, and unfo rgiving environment , that

w as new to the oil companies especially as regards

the const ruct ion o f a major pipeline. T he area had,

and has, a poor ly developed infrast ructure and ver-

y limited t ransportation system/ po ssibilities, and

hence the pr opo sed act ivit ies required an unusual

deg ree of planning.

  T he land ownerships w ere subject to quest ion

due to the over due reso lut ion of the Nat iv e Land

814                    冰    川    冻    土   28 卷  



Claims which had been in abeyance for almost a

century. A r esolution w as required befor e the pro-

ject could be init iated.

  T he passage of the NEPA intervened in the

middle of the controv er sy. Whereas it is w ell- in-

tended and has many advantag eous aspects, NEPA

also is a legal nightmare w hich could be used by

law yer s and the courts to obfuscate the real prob-

lems/ effect ive so lut ions/ comprom ises required in

the completion of the pipeline. It w as unfortunate

that the regulator y agencies and indust ry had to go

through the "learning curve" to develop case law ,

to interpret and to develop basic procedures for it s

implementat ion on the larg est pro ject underw ay in

North America. In effect , they w er e both dumped

into the middle o f the river and then told to lear n

to sw im .

  There were tw o major land owners, but it w as

one pipeline, and a single unified author izing/ con-

st ruct ion monitoring ent ity should have been pro-

v ided. In actuality, there ar e four par ts to the

Trans-Alaska Oil T ranspor tat ion System: 1) Pipe-

l ine and its associated infrastr uctures such as pump

station, access road, and others; 2) the Pr udhoe

oilfield gathering lines/ oil scrubbing plant , 3) the

Alyeska Pipeline storage tanks at Valdez, and; 4)

the marine tanker system. The Alyeska Pipeline

Authorizat ion/ Const ruct ion Stipulat ions w er e ap-

plicable for only item 3.

  T he / Planning Period0, 1969 ) 1973, created

by the Set t lement of the Native Land Claim s issue,

the legal machinat ions in determining pr ocedures

fo r oper at ing under the NEPA and the po lit ical

cont roversies, w as gr ossly under ut ilized by A lyes-

ka, and, to a larg e ex tent , also by the U S Federal

and A laska State agencies that w ould ultimately

have autho rization/ monitoring responsibilit ies.

Thus, these groups w ere unprepared and w ere not

properly staf fed w ith know ledgeable, field-exper-i

enced personnel fo r their responsibilit ies w hen the

/ TO PROCEED0 authorizat ion w as g ranted and,

in actuality, fo r many months thereaf ter.

  With the authorizat ion 0 TO PROCEED,0

there came an almost / changing of the guar d. 0

  Alyeska employed a senior const ruct ion man-

ager, Frank Moolin, exper ienced in elongated con-

st ruct ion projects, and w as the pr oject manager at

the For t w ainright , Alaska. This is a f ield- type

job, no t just lo oking-out- the-of fice- w indow-and-

pushing-paper- type job. He found that he had to

or ganize the project from the g round up, including

designing camps, determining equipment and sup-

plies needed and arr anging t ransportat ion and

scheduling. Alyeska also employed a const ruct ion

consultant , Bechtel Corporation, but st ill w as at a

lo ss in telling them what they w ere employed to

do. Aly eska moved its headquarters f rom Belle-

vue, Washington, to Anchorage, Alaska, in April

1974.

  The DOI replaced the M PWG o f senior re-

searchers/ engineers, w ith many year s Alaskan

f ield experience and who had prepar ed the FEIS

and developed the pipeline const ruction st ipula-

t ions, w ith it s land manager, the BLM which had

had only a marg inal ro le in discussions leading to

preparat ion of the FEIS or developing the st ipula-

t ions. The DOI also employed a ret ired brig adier

g eneral, U . S. Army Corps o f Engineers, as its

author izing o ff icer ( AO ) . The AO immediately

hired a consult ing firm as consultants on eng ineer-

ing and environmental matters w hich in turn sub-

contracted tho se mat ter s to tw o other consult ing

f irms, none w ith known Alaskan experience and

none of w hom had previously part icipated in the

Alyeska Pipeline Pro ject.

  The Alaska Governor appo inted Char les

Champion to be the Alaska State Pipeline Coord-i

nator ( SPC) , to the chag rin of the State 's Land

M anager ( DNR) whose candidate became the As-

sistant SPC in charg e of administ rative dut ies.

Champion, w ho had part icipated w ith Alyeska en-

gineers for the past 18 months and w as experienced

in the o il indust ry in A rct ic Alaska, pr eferred to

employ individuals w ith Arct ic experience in pref-

erence to rely ing on employing contracto rs. In

many way s, the A laska State, which earlier had

been a junior par tner to the DOI, now became

more of a senior par tner in monitor ing the pipeline
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const ruction.

  The Jo int State/ Feder al Fish and Wildlife A d-

v isory T eam ( JFWAT ) w as advisor y only. This

w as a necessity in a majo r, fast-moving const ruc-

t ion project w hich cannot proceed w ith mult iple su-

perviso rs, but did not promote a team, can - do

spir it .

  Due to a lack of advanced planning ( Aly eska

had st ill planned to dig and bury , engineering as

they pr ogressed) , insuf ficient field investig at ions

( part icularly of permafr ost condit ions, soil and

bedr ock conditions, and borrow-pit quality ) , and

inexperience w or king under Arctic condit ions,

there w er e mo re reconst ruct ions, relocat ions, r e-

placements and re- doings of sect ions of the pipe-

l ine, and more change order s than normally w ould

have been expected.

  There w ere mult i- lay ers of quality- control

inspectors, Federal cont ractors and subcontracto rs

to the pipeline const ruct ion and to environmental

pro tection. T he applicable stipulat ions often w er e

applied wo rd- fo r-w or d as regulat ions by personnel,

w ithout the know ledge of how or w hy they w er e

developed, r ather than as guidelines of intent to be

used by know ledgeable personnel w hen unforeseen

condit ions w ere encounter ed. An example w as the

prohibition of taking g ravel f rom a st ream , because

it might be harmful to f ish spaw ning, even though

the st ream was too shallow for spaw ning w ithout

the fish egg s f reezing or w here the g ravel bar w as

exposed, and demanding the use of crushed r ock,

the sharp edges of w hich w ould damage the protec-

t ing coat ing of the pipeline. T hese problems w er e

exacerbated by the ro tat ion of monitoring person-

nel w ithout the over lapping of their schedules.

  Somet imes Alyeska over-promised what they

could perform or produce, fo r ex ample the / smart

pig0 to inspect the integr ity of the pipeline. T he

/ smar t pig0 st ill hadn't been developed a year af ter

oil star ted f low ing in the pipeline. Other examples

w ere: 1) ref rigerat ing ar ound piling ( okay around

a building) , but impract ical, if pow er is required,

ar ound piling / suppo rts beneath the pipeline. T her-

mosyphons, using / nature's co ld0, pro vide a prac-

t ical method for pr otect ing pipeline suppor ts, but

needed considerat ion of the environment ( perma-

frost ) to be pro tected r ather than being a / cur e-
all0, and 2) the / null0 cathodic protect ion w hich

also requires a pow er source.

  Excessiv e costs also w er e incurred by over-

regulat ing in protect ion of the pipeline/ env iron-

ment. T his w as addressed, as regards w elding in-

spect ion, by the SPC in his f inal report . It also ap-

plies in numerous cases w here the inspect ion/ mon-i

tors follow ed the "pipeline st ipulat ions" w ord- for-

w ord, rather than intent, and understanding the

/ whys0 behind the st ipulations.

  The mult-i story scrubbing plant ( not part of

the Alyeska const ruct ion) at Prudhoe w as con-

st ructed on a lake that had been dr ained and then

f illed w ith g ravel. T he permafro st no longer exis-

ted in the upper tens o f feet beneath the drained

basin of the lake, and this const ruct ion w as an in-

novat iv e w ay of solv ing the need for a stable env-i

ronment.

  The controv ersy betw een const ructor s/ env-i

ronmental protect ion advocates should have ended

once the US Congr ess author ized and mandated

that the DOI Secretary issue the required permits.

T he pro ject should then have been a common goal

to accomplish the best job possible. A team ef fort

by the engineers and the environmentalist s to solve

the problems, as M ax C. Brew er test if ied in the

public hearings in Fairbanks in 1970, w as required

instead o f the / cops and robber s0 running bat t les

that ensured. The media also should have provided

object ive new s cover age instead of ex aggerat ing

problems in order to g ain headlines.
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阿拉斯加输油管的设计和施工方式方案变更
过程及其背后的原因和哲学思想
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摘  要: : 阿拉斯加输油管道公司曾经研发和使用了3 种主要施工方案和技术: 传统地埋式、特殊埋设

和地上敷设方式. 在传统地埋式施工方案中, 管顶埋深变化于0. 9~ 2. 7 m. 这主要是考虑了地形变化,

而不是沿途的岩性和土壤类型. 在特殊埋设方案中, 在原油管道必须埋设的地段, 如大规模动物迁徙

常用地段则使用通道冷液循环降(保)温系统和(或)热管(桩)降(保)温, 来保护多年冻土. 地上敷设方

案包括桩基架设和地上洁净砾石管堤(垫护层) . 后者只在管道进入和离开多年冻土时采用. 架设桩基

横梁方案中使用有或没有热管保温的垂直支架梁(单元) ( VSM ) . 在初步规划和设计阶段, 管道的业主

公司(即横穿阿拉斯加管道系统, 或 TAPS)和随后的阿拉斯加管道服务公司( APSC)不容商量的坚决要

求 100%的埋设方案. 但是, 随着勘察工作的进展和设计方案的细化, 施工设计方案在不断变化. 1977

年管道施工结束时, 只有 57%的管道采用了埋设方式. 管道运行 30 a后的今天(考虑运行期间维护中

所产生的问题) , 很多经验丰富的工程师认为 53% 的埋设可能更合理. 设计和施工方案变更的原因主

要有: 1)为了获得通过联邦政府所属的土地所需的许可证, 政府有特殊的规定和要求; 2)管道公司的

设计、施工和管理人员进行了现场野外调查、研究, 并积极参与了详细设计和研发; 3)美国环境政策法

案( NEPA )的最新要求(启用了核准制) . 阿拉斯加管道服务公司是 7 家主要石油公司的服务机构. 由

于这个项目的巨大规模和所涉及的高昂费用, 致使各大石油公司的工程师非同寻常程度的参与. 在文

章中, 笔者论述了与阿拉斯加管道施工有关的阿拉斯加管道服务公司、美国联邦和阿拉斯加州政府相

关组织机构的形成历史, 管道设计演变过程及其背后的哲学思想, 以及阿拉斯加管道工程项目的经验

和教训.

关键词: 阿拉斯加输油管道; 变更设计; 施工方案; 多年冻土; 经验教训
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