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3 @39 District Enginesr.

fMilitaty Officials
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TELEPHONE-TELEGRAPH GRID |
NEEDED FOR LINE CONTROL

i Providing the network of com-
munications needed for successful
operation of the Haines-Fairbanks
POL pipeline wag assigned to the
ACS, (Alaska Communication Sye-
tem) commnnded by Colonel M. R.
Kunitz, - -

This otzmiuﬂon, with its his-
tory of over 53 years of service in
providing communications for the
Teritory of Alaska, brought valu-
able experience to the task of solv-
i8g the problems encountered in
constructing communications over
the rugged ;Alaskan terrzin

Con.trolot’theoiiptoducbtobo
pumped through the new pipeline
required that all pump stations
and take-offs along the route be in
ecortinuous and instantaneous com-
munication with each other.

. TELETYPE NETWORK

Yo accompli is two means
of commur’~ re provid-
od: First s twork con-
necting stations. and

fake-o0ffs was instalied. This net-

extensions of facilities from the
nearby ACS Stations at Tok junc-
tion and Fort Greely (Big Delta).
The Eilson Field take-off and Ladd
Field terminus were served from
the ACS Fairbanks station.

To provide communications for
pipeline maintepance crews, mo-

bile radio communications sets |

were installed in six maintenance
vehicles. Base radio stations were
constructed at the ACS Station at
Haineg and Mile 48 of the Haines
cutoff road. Contracts were nego-
tiated with the Camadian suthori-
ties to provide a similar base sta-
tion for vehiculir communication
at Canyon creek.

Teiephone and teleypewriter
equipment at. various sites was
supplied by Western Electrie Com-
pany under terms of a contract
negotiated by the Signal Corps Sup-
ply Agency, Philadelphia. Qutline
specificetions for the equipment

was installed by’ Military installa-

tione oerows of tha Dlardt andg:neasw.

LT. GEN. J. H. ATKINSON
‘Commander in Chief, Alaska

50- Foot Right-of-Way Hacked
Out of 626 Wilderness Miles

One of the first problems in con-|10 to 20 foot snows.
struction of the $40,000,000 AL
CANGO—the 62&mxle pipeline|ed from 33 below to
from Haines to Faj
slashing a 50-foot
way across everythi
and tortuous mountai

In February, temperatures ran

for . 15 consecutfive ' days. DA
ng this period one crew was 2b{§| where additional pressure

keep going. Their dozers we
-overed with tarps during thef
omeration to direet the heat i

BRIG. GEN. D. R, TULLEY
Asst. Chief, Engineers )

COL. JOHN E. ENGLAND '
"Resident En.lmor ""*, a

B A

Three major pumping stations
step-up the flow of the multi-pur-
pose fuels on their 626-mile route
from Haines to Fairbanks through

J3{the ALCANGO pipeline.

These pumping stations are the
heart of the Arctic artery which

Heupplies jet and aviation, diesel

Band automotive fuels to interior
g Alaskan military bases.

B The major pumping stations are
t1iocated at Haines, a Southeastern
Alaska - port where tankers and
'barges coming up the Inside Pas-
sage unload their cargoes; at Sta-
fiton 2, in Canada, 48 miles from
dthe port of the Haines highway
where pressure is needed to force
the fuels through the pipeline over
J fhe towering Chilkat mountains;
l'and at Tok Junction, near the
northwest terminus of the pj y

fled to carry the fuels the
f fmiles to Ladd and Eielson Au'
Force bhases

l

bmldmg !oundationl cd greab
ly at the pump stations. The best
conditions existed at station 3;
near Tok Junction, where a silty
top soil 2 feet thick overlays 4
granular deposit of sand and grave
el. The buildings have isolated

spread footings beneath columns|

connected by grade beams.

POOR CONDITIONS

At station 2B in the Yukon the
soil conditions were not very good
The top soil consisted of ons foot
of peat and inorganic silt. The gme
derlying materials ‘were si% pd
gravel.’ The active frost zone ex:
tended ‘down five feet and lexses
of permafrost were noted between
the 6foot and 104foot depths At

this station a continuous gravel |

insulation blanket bas been placed
under the building floors, footings,

and grade beams {o protect the [&

lower permafrost strata from thaw-
ing.

LY

pxoject under defense construction
program in Alaska, .the big mili-
tary fuel line will supply jet and
-diesel ‘fuels and aviation and suto-

motive. gases to military inetal- | gion

lations ‘in the eem'ﬂl interior of
the 'rcritory 4
Governor ' B. , ank Holnnlo-
. man and other ‘territorial offici-
. als ‘are expected to attend along
with representatives of the Ca.
n.dlm government which cooper-
ated in_the construction of the
m"w ’”l.“' DI ISR
mxﬂ.lghh of the ceremony will
- speech by

wil head a large pariy of high
military representafives.

With Col. Carl Y. Farrell, Alas-

ka diskrict Engineer, presiding, the

program will start nt 1:30 o’clock

when . the weicoming gddress is

given by Maj. Gen. James F. Col-
commanding

be introduced by Brig.
-H, Foote, division en-

gineer, North Pacific division, and

thereaffer Briz. Gen. D. H. Tully,
guzineenformll

§'§'
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anding zowal of the
"-General Depot in Ohio,
then speak as representative of
Quartermaster Corps, which
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formal portion of the dedication.

Tha fnuvulnhr\n- faw Oh- main

A .conducted tour of the immaeadiate

74 AI.ASKAS GOVERNOR, TOP
2 (LEADERS IN MILITARY, CORPS
(OF ENGINEERS

- ,000 Hunes-to-l-'urbnnlu plpelmo, rqn-eoentlng
: two years of enmneenng work, will be turned over to the U. S.
Army, Aluln. ina formal eeremony nt H-mu tonnrmw lﬂ.l‘-

AT CEREMONY

‘e Wl “ Y H

edtbat nvinatomotmmul'o
of the pipeline over rail shipment
for fuels will in the course of its
operaﬁon pw t.hc -coat d construo-_
Three majm- pumﬂnt daﬂonx
furnish’ impetus for the fuel mov-
ing through the line and two small-
er standby stations are available
for emergency pumping. Major
tank farms are included in:the sys-
tem for fuel storage required in
conirolling the flow of - mﬂtlplo
PR et
Work on the big pipeline prbjeet

. | got under way im December 1933

with clearing ¢rews working nlonz
the right-of-way despite severe win-
ter conditions. In Apeil 1954, pipe-
line spreads started welding ‘to-
gether the 40fout lengths of steel
pipe across Alaska and Canada and
construction crews began building
the pumping statxoz: and hnl
farms. ’ :
I.ONG SHIFT: :
With construction time In the
north limited te six months span-
_ning the summer, work was at a
-feverish plich ag crews put in
-long shifts under rugged condi-
tions to take full advantage of
daylight hours' and Iucp the job
on schedule,

When the winter ot 1934 closed
in discontinuing all work om the
project, the 628 miles of pipeline
was practically complete and work .
on the tenk farms and pumping
ions had progressed to a point
e on-schedule completion of
project was imminent.

The followign spring crews were
harlk ta wnel an tha finel nhaca af
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COL. CARL Y. FARRELL
© i District Enginesr -

NEEDED FOR LINE CONTROL

Providing the network of com-
munications needed for successful
operation of the Haines-Fairbanks
POL pipeline was assigned to the
ACS, (Alaska Comununication Sye-
tem) commanded by Colonel M. R.
Kunite,

This organizafionr, with its his-
tory of over 55 years of service in
providing ecommunications for the
Teritory of Alaska, brought valu-
able experience to the task of solv-
ing the problems encountered in
constructing communications over
the rugged ;Alaskan terrain.

Control ot the oil products to be
pumped through the new pipeline
required that all pump stations
and take-offs along the route be in
econtinuous and instantaneous com-
munication with each other. -

TELETYPE NETWORK
To accomplish this two means
of communication were provid.
od: First a teletype network con-
necting alt pump stations. and
take-offs was installed. This nek
work makes It possible to pass
simuitansous insfruegtisn to,
overy shation in the network by
felotype message. Secondly a dial
telephone . system was instalied
connectiing each pipsline instal«
lation,

This system provndes for dﬂlmz
each individual station by any oth-
er station in the network or by dial-
ing all stations at once, A separate
pressurized room was provided for
communicatian equipment at each
POL installation to eliminafe any
danger of sparks from the electric
equipment causmg any dapnger of
explosion. . -

To provide this network of com-
musications, required that the first
pump station at Haines be linked
with POL inslallatons near mile
48 on the Haines cutoff highway,
Canyon creek and Destruction bay

in the Yukon territory, Tok junc-]

tion, Fort Creely (Big Delta), and
Eielson and Lacdd fields in Alaska.
The link connecting Haines with

the mile 48 installation was ac- |3

complished by armored, subfer-
ranean telephone cable in the
trench with the pipe itself.

This work whs accomplished by (M

a contract awarded by the Corps
of Engineers at a cost of approxi-
mately one-half million dollars.
The ACS provided the engineering,
technical specifications, and
lalion supervision reqr’
fect this link and mads
ance tests when the ca
tion was. completed.

).
»-%

Rt

extensions of !atﬂ!ﬂu from ﬂlﬂ
nearby ACS Stations at’ Tok june-
tion and Fort Greely (Big Delta).
The Eilson Field take-off and Ladd
Field terminus were served from
the ACS Fairbanks sfation. '“w

constructed at the ACS
Haineg and Mile 48 of the
cutoff road. Contracts were nego-
tiated with the Camadian suthork.
ties to provide a similar base sta”
tion for vehiculdr eommu.n.luﬁnn
at Canyon creek,

Teiephone and tdm
equipment at various sites was
supplied by Western Eleotric Conf:
pany under terms of a contract
negotiated by the Signal Corps Sup-
ply Agency, Philadelphia. Outline
specifications for the equipmeént
was installed by Militaxy instaile-'

uommﬁmopmmi

ing agency under the
o . Major Rowert: B

Weotu-n!llectﬂc "

ACS MAINTENANCI
This communication system will
be operated by USARAL (U. 8
Army, Alaska), and will be main-
tained by the ACSS except for the
portion of the gsystem between
Haires junction and the Alaska-
Yukon border, which will be main-
tained by the Canadian Northwest
Communication System.

In addition to the half mlllion
dollar contract for the Haines-
Mile 48 cable negotiated by the
Corps of Engineers, approxim-
ately three-quarters million was
expended to procure equipment
and complete the constructien
oifiiho modern communiedlon fe
cility,

e f

One. of the first problem.s 18 cone
#traction ‘4t "the $40,000,000 AlL-
CANGO—3iie 626-mile pipeline
from Haines to Fairbanks—was,
MJJM wide right-of
WAY AcT08S evev-ything ﬁ'om high

Andm‘mnbcomud the clear-
ing and grading mecessary for the
828-mile long pxpehne. Starting at
Ladd Adr Base, on the outskirts of
Fairbankg in December 1858 shorf-
ly after the big pipeline project]
was placed under contract, clearing
crews and their big dozers began
slashing out a roadway for the pipe-
liners to follow.

With three hours of sunlight
the * crews ~worked all available
hours and made good footage de-
spite the time and femperature
handicaps - of the sub-arctic winter.
On the first of Jannary more crews
weré added at Tok Junction and at
the Alaska-Yukon border. During
these mid-winter months each crew

averaged one rile a day despite |
! em'emeb "how. ﬁempeﬂtures and.

mgh ¥y Hack __
Ouﬁf 626 Wilderness M|Ies

10 to 20 foot snows. - i i
In February, temtpeniuru ,
ed from 35 below to .30
for .15 consecutive = days.
ing this period one crew was lble
to keep going. Their dozers were
covered ‘with tarps during their
operation to direct the heat $rom
the engine to the apenbon!;,l%
m

ol | nigii-whes ~the - Wbzero

tures plunged, dozers were comy-
pletely wrapped in tarps and gas
oline lanterns were placed under
the equipment to provide heated'
motors which could be started the
next morning. -

Despife the extreme low tem-
peratures equipment held up and
operated without serious breakage
and other than some chipping of
metal track shoes. - -

The pipeline right-of-way wa_l
cleared to a width of 50 feet with
a 30-foot wide strip graded in the
center along which the pipeline
was laid. Merchantable timber cut
and piled for salvage while brush
was windrowed along the edge of
the right-of-way. .

completed in October 1054

The long clearing oﬁeratxon wu :

BRIG. GE . R. TULLEY
Asst. Chlof, Enslmon :

LT. COL. JOHN E. ENGLAND
Resident Engineer

Three major pumping stations

% | stepup the flow of the multi-pur-
f i pose fuels on their 626-mile route

from Haines to Fairbanks through
the ALCANGO pipeline. .

These pumping stations are the
heart of the Arctic artery which
supplies jet and aviation, diesel
and automotive fuels to interior
Alaskan military bases.

The major pumping stations are
located at Haines, a Southeastern
Alaska - port where tankers and
barges coming up the Inside Pas-
sage unload their cargoes; at Sta-
tion 2, in Canada, 48 miles from
the port of the Haines highway
where pressure is needed to force
the fuels through the pipeline over

- {fhe towering Chilkat mountains;

and at Tok Junction, near the
northwest terminus of the pipeline,
where additional pressure is need-
ed to carry the fuels the final 200
miles to Ladd md Elel.son A.u-
Fme bases.- .
;LAN:IJ.NG NE"DED Lo
of th pum :h-
ﬂom in the Haines-Fairbanks
- system required careful plan-
ning. Attention had to be given
to the availability of materials
-at the site in time to allow work
in logical sequence.

Materials and equipment need-
od to build these complex install-
ations were literally collected
from all parts of the United
States and Canada and routing
shipping and expediting had to
be closel integrated with the
field work. If any item were be-
hind schedule, where possible,
the field work’ was replanned to
permit concentration on other
phases of the project which
couid be brought along more
quickly
Sub-surface conditions for the

BIG FUEL PIPELINE SPANS FRING ES OF TWO MIGHTY NATIONS

'3 MAJOR PUMPING STATIONS
' GOVERN ALCANGO FUEL FLOW

building foundations varied great-
ly at the pump stations. The best
conditions existed at station 3,
near Tok Junction, where a siity

|top soil 2 feet thick overlays a

granular deposit of sand and grav-
el. The buildings have isolated
spread footings beneath columns
connected by grade beams.

POOR CONDITIONS

At ‘station 2B in the Yukon the
soil conditions were not very good
The top soil consisted of one foot
of peat and inorganic silt. The un-
derlying materials were silt and
gravel. The active frost zone ex-
tended down five feet and lenses
of permafrost were noted between
the 6-foot and 10-foot depths. At
this station a continuous gravel
insulation blanket has been placed
under the building floors, footings,
and grade beams to protect the
lower permafrost strata from thaw-
ing.

The foundatxou !ot the nmn
Lpumpl and engines are
blocks MY reioforced!concreia poLrs
ed on compacted gravel base,
The foundations extended upwards
through the floor and are separat-
ed from the floor slab by an ex-
pansion strip. As a result there
will be no vibration transmitted
from the rotating equipment to
the building.-Care was needed in
compacting sub-grade materials un-
der all concrete, but excellent re-
sults were obtained with densities
of 100 per cent reached in most
locations.

HAVE PRO:rECTION

installed at the stations is protect-
ed against freezing by insulated
coverings or electric heating wires,

At station three, utilify piping
condensate, air sewage, and fire
protection water is installed in
shop fabricated utilidors up to 48
inches in diameter. These utilidors
are made from corrugated metal,
lined inside with fiberglass insula-
tion and coated on the oirtside with
enamel. The utilidors are buried
as deep as 15 feet, to prov:de ade-
quate drainage. °

Electrical distribution lt stations
is on overhead pole lines with lit-
tle - electrical work underground
except for conduit under the floor
slabs,
ural steel for the buildings
icated -in Vancouver for
stations in Canada and

- Itwo stations in _Aluk.a.‘- The steel

large |?

All underground utility piping |

lations in the central inierior of
the Territory.

Governor B. Frank Heintzle-
man and other territorial offici-
als are expected to attend along
with representatives of the Co-
nadian government which cooper-
ated in the construction of tho
twoyesr pulm.

Highlights of the ceremony will
be the acceptance speech by Lt
Gen. J. H, Atkirson, commander
in chief of the Alaskan Command,
wha will head a large party of high
ranking military representatives.

With Col. Carl Y. Farrell, Alas-
ka district Engineer, presiding, the
program will start at 1:30 o'clock
when the welcoming address is
given by Maj. Gen. James F. Col-

hormor will be introduced by Brig.
Gen. Louis - H. Foote, division en-
gineer, North Pacific division, and
thereaffer Brig. Gen, D. H. Tully,
assistant chief of engineers for mil-
itary construction, U. S Army, will
accept the pipéline from the com-
tractor. Brig. Gen. Hugh Mackin-
tosh, commanding genenl of the
Columbus ‘General Depot in Ohio,
will then speak as representative of
the Quartermaster Corps, which
will operate the gas and oil pipe-
line. General Atkinson's acceptance
of the pipefine will conclude the
forma! portion of the dedication.
ed tour of l‘he immediate

- NEW S MITHOD ey
3 Bnlnea-hu'banh pipeline
introduces @ new method to the
militany fuel system for Alaska
combining a 626-mile long pipeline | m
with a protected water route from
the States.

Tankers now move up the In-
side Passage, a maizp of contin-
ental islands which dot the west
coast of Canada and southeastern
Alasks, o unload their cargoes
at the pipeline’s deep-water term-
inal dock on Lutak inlet. From
Haines the fuel is pumped north-
west through the line, a course
along the Haines and Alcan high-
ways through the towering pass-
es of the Chilkat mountains,

- across - permafrost  and tundra,
around lakes and glacinrs, creeks,
swamps and rivers to Fairbanks.

Previously military fuel was
moved into Alaska by rail from
the porfs of Seward, Whittier and

Anchorage following transport by

tanker and barge across the storm-
swept and open Gulf of Alaska.
The new system of a protected
water route for tankers from the
states and the pipeline into the in-
terior provides the advantage of
quicker, more regulated and eco-

lins, commanding general of the |
U. S. Army, Alaska. The guests of |-

Three major pumping stations
furnish impetus for the fuel mov-
ing through the line and two small.
er standby stations are available
for - emergency pumping - Major
tank farms are included in:the sys-
tem for fuel storage’ reqmrod in

on&vmng the ﬂow mltlplo
fuels. - -
Work on the big pipehna mweet

got under way in December 1033
with clearing crews working :lonz
the right-of-way despite sevére win-
ter conditions. In April 1954, pipe-
line spreads started welding to-
gether the 40-fout lengths of steel
pipe across Alaska and Canada and
construction crews begsn building
the pumpmg atltxons and m
farms. .
I.ONG SHIP‘I’S

With construction time In the
. motrth limited to six months span.
- ning the summer, work was ot a
feverish pitch as crews put in
-long shifts under rugged condi-
tions to take full advantage of
daylight hours and keep the job
on schedule. .

When the winter of 1954 closed

project, the 626 miles of pipeline

on the tank farms and pumping
stations had progressed to a point
where on-schedule completion of
the project was imminent.

The followign spring crews were
back to work on the final phase of
construction. By July the pipeline

‘{way ‘ready for Jesting snd - tha 4.

pomping stations and tank mm
were nearing completion.

Portable pumping equipment

moved northward out of Haines as
sections of the mainline pipe were
tested at pressures ranging from
1500 to 1900 pounds per square
inch—greater pressures than the
pipeline would ever undergo when
in operation. Nearly 170 miles of
water was pumped into the pipe-
line at Haines for the purpose of
the tests.

PUMPS NOT USED

Pumps in the pipeline’s five sta-
tions were not used in these tests
but received their hresk-in runs
pumping the diesel fuel which fol-
lowed the water into the line.

The final test of the ertire pipe-
line was the one-month operation
of the system by the contractors.

The Haines-Fairbanks pipeline
system was designed and construe.
ted under the supervision of the
Alaska District, U. S. Army Corps
of Engineers. Actnal oonstruction
was by private eonfractorst Wil-
liams Brothers of Tulsa, Oklahoma;
McLaughkin Co. of Great Falls,
Montana; snd Marwell Construes
tion Co., Ltd. of Vancouver, British
Columbia, -

nomical fuel supply. It is antleipat-

PIPELINE CROSSES

MY RIVERS

.

in discontinuing all work on the

was practically complete and work .




take-offs was installed. This net-
work makes it possible fo pass
simultpnsous instruction fo
every station in the network by
telotype message. Secondly » dial
telophone system was inetalied
connectiing each pipeline instal-
lation,

This system provides for dialing
each individual sta*ion by any oth-
er station in the network or by dial-
ing all stations at once. A separate
pressurized room was provided for
communication equipment at each
POL installation to eliminafe any
danger of sparks from the electric
equipment cauging any danger of
explogion. - -

To provide this network of com-
musications, required that the first
pump station at Haines be linked
with POL insiallatons mear mile
48 on the Haines cutoff highway,
Canyon creek and Destruction bay

in the Yukon territory, Tok junc-|

tion, Fort Creely (Big Delta), and
Eielson and Lacdd fields in Alaska.

The link connecting Haines with
the mile 48 installation was ac-
complished by ah armored, subfer-
ranean telephone cable in the
trench with the pipe ilsel.

This work was accomplished by
a contract awarded by the Corps
of Engineers at a cost of approxi-
mately one-balf million dollars.
The ACS provided the engineering,
technical specifications, and instal-
la’on supervision required to ef-
fect this link and made the accept-
ance tests when the cable installa-
tion was.completed. .

The next link to the installationg
in Canadian territory was achieved
by integrating the new communica~
tions requirement into the existing
ACS and Canadian facilities which
were rebabilitated and augmented
to provide the additional services
required. This included the reha-
bilitation of the White Pass-Yukon
Railroad open wire line and the ad-
dition of a second crossarm to the
ALCAN line north of Whitehorse,
Yukon territery. .

CROSSARM ADDED

A contract was negotiated with
‘the Northwest Communications
System of the Canadian Depart-
ment of Transportation.to add a
second crossarm to the Canadian
section of the ALCAN line and
also construct the additional fa-
cilities required to reach the
pump stations near Canyon creek
and Destruction bay in Canadian
territory. Addition of the second
crossarm to the American sec-
tion of the ALCAN line between
the Alaska-Yukon territery bor-
der and Northway was accom-
plishad by line construction
craws of the 505th Signal Com-
pany (Cons) attached to the ACS.

Sexrvice to remaining POL instal-
lations in Alaska was provided by

Cvehivw by sslitaay  dtalle:
uommdthophmm
ing apency under the

oF - Major Rovert ¥ B
Western !Iectdc Compuy npn-

visors.
- ACS ‘MAINTENANCE
This communication system will
be operated by USARAL (U. 'S
Army, Alaska), and wil! be main-
tained by the ACSS except for the
portion of the system between
Haines junction and. the Alaska-
Yukon border, which will be main-
tained by the Canadian Northwest
Communication System.
in addition to fhe half mIlIIon
dollar contrect for the Haines- -
Mile 48 cable negotisted by the
Corps of Engineers, approxim-
ately three-quarters miilion was
expended fo procure squipment
and complete the construction
of the modern commvniuﬁon h-
cility.. . .

and turluvus moumng,,
bottomlm nie

/,‘3

Am anbcontr-cted the ¢lear-

[
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'Inzanrlpuﬂunecmform

826-mile long pipeline.: Starting at
Ladd Air Bue, on the outskirts of
Fairbanks in December 1958 shorf-
Jy after the big pipeline project
was placed under comtract, clearing
crews and their big dozers began
slashing out a roadway for the pipe-
liners to follow.

With three hours of sunlight
the - crews --worked all available
hours and made good footage de-
spite the time and femperature
handicaps of the sub-arctic winter.
On the first of January more crews
were added at Tok Junction and at
the Alsska-Yukon border. During
these mid-winter months each crew

averaged one rrile x day despite |

me!y “Jow. tempenture. and

covered with tarps during their
operation to direct the heat fven
fhe engine to the operator %’

-vof| nigki -when - the Mubzeto

tures plunged, dozers were co
pletely wrapped in tarps and g
oline lanterns were placed unded
the equipment to provide heated'
motors which could bc started the
next morning.

Despife the extreme low tem—
peratures equipment held up and
operated without serious breakage’
and other than some chipping .f
metal track shoes.

The pipeline right-of-way Wik
cleared to a width of 50 feet with
a 30-foot wide strip graded in the
center along which the pipeline
was laid. Merchantable timber cgt
and piled for salvage while brush
‘was windrowed slong the edge of
the right-of-way.

completed -in October 1054, ‘;

The lonz clearing oﬁerahon wag |

r mmaa g bl AMGie MU Mlal LU

lmlu to Ladd and Eielson Air
Force bases.
} i QLANNING NESDED .

[ ioh of the pump ste-
tions In the Haines-Fairbanks
- system required careful plan.
ning. Attention had o be given
to the availability of materiails
-at the site in time to allow work
in logical sequence.

Materials and equipment need-
ed to build these complex install-
ations were literally collected
from all parts of the United
States snd Canada and routing
shipping and expediting had o
-be closel integrated with the
field work. If any item were be-
hind schedule, where possible,
.the field work was replanned to
permit concentration on other
phases of the project which
couid be brought along more
quickly
Sub-surface conditions for the

CONQUERING CANADIAN WILDERNESS — Across the rugged . -

wilds of Northern British Columbia, Canada, the vast pi ﬂwl_lO_ -
which will feed vital fuels to Alaskan military bases, ;h;ht:““ Pacific division onsmur,lnd

A

through foru!ls and over snow.

movuntains., | Hing pre

gress of the p are repr

d

Brigadier H. W. Love, c»

Inns of Canadian and Ams

can govornmum. and the contractors building the $29,000,000 pIpO;
line. Left to right: Looking over soms of the heavy machinary i
‘army highway

At

of the C

Toiad
PLE

system. Heads down, watching their muddy footing, are Col. Carl
Y. Fnrrcll, Alnslu dIsfrieI cnglnnr, U. S. Army Corps of Enginu

BIG FUEL PIPELINE SI’ANS FRING ES OF TWO MIGHTY NATIONS

-"B.  E. Barnes.of
Marwell Construction Co., /an

_ angineer in charge of thesipe
" The pipeline which extend fro

ams. dros. ?onstruchon Co.; I-Iugh Martin of

er, B. C.; Col. L. H. Foote, North
Col. John E. England, resident
‘U. S. Army Corps of Enginurs.
e port of Haines in Southeastern

Alssks, to Fairbanks, far n Ihe‘lnhrior, crosses 284 miles of Brit-

.. Ish Columbia and Yukor. Territory and is popularly called, for
‘Alaska and Canada, the A.CANGO,’

(Offical Ph% Co'rps of Engineers, U. S. Army)

‘ fblocks

tower perinallost sliatad 1rom uuw-
ing.

The foundations for tho min
pumps gand engines are large
reintorced! concreld poLre
ed on compacted gravel base.
The foundations extended upwards
through the floor and are separat.
ed from the floor slab by an ex-
pansion strip. As a result there
will be no vibration transmitted
from the rotating equipment to
the building.-Care was needed in
compacting sub-grade materials un-
der all concrete, but excellent re-
sults were obtained with densities
of 100 per cent reached in most
locations.

HAVE PROTECTION

installed at the stations is protect-
ed against freezing by insulated
coverings or electric heating wires,

At station three, utilify piping
condensate, air sewage, and fire
protection water is installed in
shop fabricated utilidors up to 48
inches in diameter. These utilidors
are made from corrugated metal,
lined inside with fiberglass insula-
tion and coated on the oirtside with
enamel. The utilidors are buried
as deep as 15 feet, to pronde ade-
quate drainage. ' -

Electrical distribution at statxoxu
is on overhead pole lines with lit-
tle eleetrical - work™ underground
except for eonduit under the floor
slabs.

Structural steel for the buildings
was fabricated 'in Vancouver for
the three stations in Canada and

. {in Seatttle for the wharf and the
- |two stations in Alaska.- The steel

was coded and numbered and

" | shipped to the site and erected on

anchor bolts previously set in the
concrete. On this structural frame,
steel wall and roof panels, prefab-

| ricated in the east were placed to

close-in the  buildings. The panels

.| provide two. inches of fiberglass

jnsulation on the walls and three
inches of firtex insulation on the
roof. Roofs are finished with a cdur-
able layer of tar and gravel. With
double windows the buildings
should provide efficient operation
even in the coldest weather.

MATERIAL EXCAVATED
Roads throughout the station
areas have all the frost-susceptible
materials excavated from the sub-
grade and are back filled with
coarse gravel. A six-inch layer of
screened gravel top dressing is

| spread and compacted to provide a

smooth wearing surface.

All debris was removed in clear-
ing station and tank farm sites,
following  construction, station
areas were landscaped. A six foot
wire mesh fence encloses each sta:
tion.

An attractive paint job on all
the buildings, housing, outside pip-

i nd tanks completes and sets
%quaﬁty of the installation.

All underground utility piping|

formal *portion of the dedication.

A corducted tour of {he unmedilte
wm follow. - .

" NEW - METHOD ~ -

» ‘ Haines-Fairbanks ' pipeline

introduces a new method to the

military fuel system for Alaska

combining a 626-mile long pipeline

with a protected water route from

the States.

Tankers now move up the In-
side Passage, » maize of contin-
ental islends which dot the west
coast of Canada and southeastern
Alasks, to unload their cargoes
at the pipeline’s deep-water term-
insl dock on Lutak inlet. From
Haines the fuel is pumped north-
west through the line, & course
along the Haines and Alcan high-
ways through the towering pass-
‘es of the Chilkat mountains,

across -permafrost and tundrs,
around lakes and glaciers, creeks,
swamps and rivers fo Fairbanks.

Previously military fuel was
moved into Alaska by rail from
the porfs of Seward, Whittier and
Anchorage following transport by
tanker and barge across the storm-
swept and open Gulf of Alaska.

The new system of a protected
water route for tankers from the
states and the pipeline into the in-
‘terior provides the advantage of
quicker, more regulated and eco-
nomical fuel supply. It is anticipat-

b

we project was mminent.

The followign spring crews were
back to work on the final phase of
construction. By July the pipeline

‘|way ready for Pecting amd ithe

pumping stations and tank fainis
were nearing completion.

Portable pumping equipment
moved northward out of Haines as
sections of the mainline pipe were
tested at pressures ranging from
1500 to 1900 pounds per square
inch—greater pressures than the
pipeline would ever undergo when
in operation. Nearly 170 miles of
water was pumped into the pipe
line at Haines for the purposs of
the tests. -

PUMPS NOT USED

Pumps in the pipeline’s five sta-
tions were not used in these tests
but received their bresk-in runs
pumping the diesel fuel which fol.
lowed the water into the line.

The final test of the entire pipe-
line was the one-mouth operation
of the system by the eontractors.

The HainesFairbanks pipeline
system was designed and congtrue.
ted under the supervision of the
Alaska District, U. S. Army Corps
of Engineers. Actual oonstruction
was by private eontractorst Wil-
liams Brothers of Tulsa, Oklahoma;
McLaugh¥in Co. of Great Falls,
Montana; and Marwell Construe-
tion Co., Ltd. of Vancouver, British

Columbia,

‘Haines, Alaska, fomorrow.

PIPELINE CROSSES MANY RIVERS

THE MIGHTY "ALCANGO”—'I’Iu $40,000,000 - pipeline, the
CANGO,” carrying jot and aviation, automotive and diesel fuels te
_supply military bases in interior Alaska, will be dedicated at

Stratching 626 miles from the south.
nsurn port of Haines to Fairbanks, the pipeline crosses 280 miles
of northwest Canadu. Tho steel fuel artery crosses rugged Alaskan

stream and tumuitous rive

y-—OVver

rain, Arctic winter, and time.

ors, around glaciers .nd lakes, over tundra, swamps and perma.
frost. It was buiit In record time against jfic obstacles of tere
i (U. S. Army Photo) |
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Quicker, SaferTrans Transport Route

Constructed Within Two Years|

Fuel is flowing through 828 miles
of steel pipeline connecting the
port city of Haines with Fairbanks
in the sub-arctic interior of Alaska.

Construction of the $40,000,007
military multiple fuel line — thae
ALCANGO—is finished.

It has been tested and Is in full
operation—performing as it was
designed—pumping jot and die-
sel fuels, aviation and automo-
tive gases northward to Alaskan
military instaliations.

The American and Canadian
pipeline and construction crews
who did the job have returned to
their homes or to other construe-
tion work. Administrative offices
of Williams Brothers, McLaughlin
& Marwell, the contractors, and
the supervising Corps of Engineers
project office, have moved to An-
chorage where records and reports
will finalized.

According to the office of the
Alaska district, Corps of Engineers,
at Anchorage, work on the project
was brought to a successful con-
elusion when contractors finished
their one-month operational test of
the pipeline.

Formal turn-over and dedication
of the line will take place tomor-
row st Haines, with territorial and
military offieials in attendance.

QUICKER, SAFER ROUTE

Completion of the Haines-Far-
banks pipeline introduces a . new
method for getting fuel to the mil-
itary in Alagka.

Haines, the small por' city - in
southeastern ‘Alasks, is terminal
for the pipeline. Tankers now
dock here following veyage fromn
the United States through scen.
fe and prot d Inside P

is Jocated at Hai

other 48 miles up the Hnlnn
highway to boost the flow of fuel
over the Chilkats and the third
is near Tok Junction for the final
200 mile push inte Fairbanks.

" In addition there are two smaller
stations located along the Cana-
dian portion of the line—standby
facilities for emergency pumping.
Major tank farms for fuel stor.
age to control the flow of multi-
ple fuels are located at the Haines
and Tok stations. .

The Haines-Fairbanks pipeline
is a multiple products line which
permits different fuels to follow
each other. Careful design and op-
erating procedure prevent the fuels
from mixing.

RACE WITH TIME

Work on the lengthy eightinch
project got underway in December
1853 shortly after the defense con-
struction contract was awarded to
the low-bidding combine of Ameri-
Canadian contracting firms, Clear-
ing crews went at the 626-miles of
pipeline right-of-way despite the
severity of winter in central Alas-
ka and northwestern Canada.

In April 1954 pipeline crews
began welding fogether the 40.
foot lengths-of steel pipe across
Alaska and Canada and construe-
tion crews went to work building
the pumping stations and tank
farms which dot the course of
the line. R
‘Throughthe summer and into the

fall the project was the scene of
feverish activity as crews worked
long hours to-take full advantage
of the short construction season
in the northland and keep the job

the maize of continental islands
which parallel the west coast of
Canada and southeastern Alaska.

Formerly tankers and fuel barges
plied the open Guif of Alaska, sub-
ject to violent storms-and poss;ble
submarine attack, to dock at the
ports of Seward, Whittier and An-
chorage, with cargo . fuels then
moved inland by railroad.’

The new .system for supplying
fuel to defenses in Alaska com-

on

‘When winter closed in the 628
miles of pipeline were praciically
complete—the 100 foot crossing of
the Slim's river needed solid ice
for its tie-in. Work on the pumping
stations and tank farms had pro-
gressed to a point where on-sched-
ule completion of the project was
assured.

Crews returned before spring to
begin -the final phase of construc-

FUEL FOR FREEDbM PATH--Passing evﬁ’ ferritory of two nations,

and Canada, the 626-mile Haines-to-Fairbanks ALCANGO pipeline wi
military units in Alaska. | Tankers will ‘unload at Haines after trav

" Inside P-mqo. A vnrhy of pﬂro .
arry fuels te plpollno, wlm smlaﬂlnclu pmnnﬂnl mlxtun. e Sbeat

‘canibe pumped mm.h the sight-inch

line’s five stations were not used
in these hydrostatic tests but got
their break-in runs in pumping die-
sel fuel which followed the water

- MY
. and had been replaced by those °

who were skiiled In recognizing -
and eliminating pipeline “bugs” .

‘The outward confusion of con-

1pehne Construction Invelved

Joint Venture
Built Largest
Single Project

The contract for the Haines-Fair-
banks mainline pipeline, the larg-
est single project ever undertaken
in Alaska, was awarded Oct. 29,
1853, on 2 Joint venturo bid of
$29,001,287.50.

Williams Brothers company of
Tulsa sponsored and formed the
join venture with McLaughlin,
Inc, of Great Falls, Mont, and
Marwell Construction eompany,
Ltd.,, of Vancouver, B, C, as lu
partners.

* The invitation to bid wes issued
on Sept. 15 and bids had to be
submitted by Oct 14, slightly less
than one month’s time, Main al.
ternates provided for compietion
by either Dec. 1, 1954, or Sept. 1,
1955. During the night of Oct. 13
and the ‘early morning of Oct.
14, the final venture bid for com-
pletion by the 1986 date was as-
sembled and submitted.

Although the job was advertised
extensively and it was open to the
the United SCates and Canada, only
three groups submitted bid esti-
mates for the entire job, No other
wished to assume the risks iun-
volved. In addition to the Williams
Brothers-MoLaughlin-Marwell bbid
of $20,001,287.50, there was & bid
of $31,812,739,28 and mmother of
$38,784,597.35.

The sucessful joint venture bid

was $378,603.23 or 132 per cent
bigher than the government esti-
mate of $28,622.684.
The contract was signed Nov. 10,
by each of the co-venturers and by
then Col. Louis E. Foote, represent-
ing corps of engineers.

able behavior of the streams the
crossings were revised where pos-
sible. Channel changes by the un.
predictable, meandering streams
with 1 continual deepening of
stream beds could cause expensive
breaks in the pipeline and loss of
petroleum products,

The ALCANGO was relocated at
major river crossings to utilize ex

isting bridges. Bridge crossings
were substituted at the Donjek,

roblems of Locations, Design

Location and design of the AL- l Whit'Zorse refinery. The Canol[a more economical or practical White, Robertson, Johneon, Big-
ANGO pipeline involved many gﬁ /éu comprided of 2, 3, and {method of construction or opera- |3¢rstle, Salcha, and the Tanana

bines a protected water route from | tion. By July the pipeline was rea-| ;"o o Tine
the States with a pipeline to the |cy for testing and the pumping sta- y
interior of the territory for quick- [tions and tank farms were nelrmg
er, more regulated and economical | completion. - .
fuel transport. Savings resulth:lg1 l:lpolln:l tests Iugm 'En Juno at
he pipeline ;wi aines. ater. was the testing . )
- f-r.;l:‘ytv}.‘:e ucs:stolsit its pcgnslru ion rgum.u safety precaution since |42y the' pressre testi
in a relatively short time, use of oil in high pressure test. |Dleted at the Fairbanks end.
From Haines the pipeline climbs|{ ing posed fire dangers. About CONSTRUCTION FINISHED
the heizhts of the Chitkat “foun-! 170 miles cf water was pumped When the operational tests be-
ne Pt baeting s dnntt inte the lire at Haines ~mo 2ush.  Tan eonorrs

struction with thundering noise

F}

One-month operation of the pipe-| of equipment and its sweating
lie by the contractors was the fi-| and cursing was over and out-
nal test on the project—getting| ward calm descended slong the
underway in mid—Augm same | 626-mile pipeline front oper.

Toblems before construction Yinw and fell far ghort of | tion could be incorporated. No. l1 and N:;:i x;v;x: Where the
com:| ators moved quistly and'watch- | * ¢ ferminus’ for the pxpéline supp! ‘hfme\’”“d" milifary foel Such chmge; were made for ‘::5:.;:: !l;:n-ial x: nin:I ei.::t ,!l::ljor
fully through the operation of |was fixed at Fairbanks, but a ses- |Needs in Alaska. However, opera-| . . o crossings to provide large |siream beds. Minor stream beds Te.
the tank farms and pumping sta- {port terminal had to be selected. |tional records provided valuable savings in construction and main- . re-

tions looking for flaws. The selection of Haines proved |data utilized in the design of the tenance costs, ?’?;eldn:eterr;fs:zt :;r:x;xlall Xﬁ? l:lae_

The arigiral plan was in rhndor. oomar RS E R A

o eqowsean e op. Now  the nraject has  amoved TSt nrzctiess ince s ‘ocation : ALCANGO project.
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porh nf be\\aru \\ hittier and A
chorage, with cargo fuels then
moved inland by railroad.

The new system for supplying
fuel to defenses in Alaska com-
bines a protected water route from
the States with-a pipeline to the
interior of the territory for quick-
er, more regulated and economical
fuel transport. Savings resulting
from the use of the pipeline will

~ _repay the cost M its construdtion |

in a relatively short time.

From Haines the pipeline climbs
the heights of the Chilkat Moun-
tains and then begins its gradual
descent norihwest following the
Haines and Alcan highways and
passing through 280 miles of north-
western Canada on its route to
Fairbanks.

Thres major pumping stations
furnish impetus for the fuef mov-
ing ihrough the line. One of the

v Gic. tnlill LEThM

d 10 & pmm where on-sched-

mpletion of the project was
red.

Crews returned before spring to
begin -the final phase of construc-
tion. By July the pipeline was rea-
Gy for testing and the pumping sta-
tions and tank farms were-nesring |-
completion. . .

Pipeline tests buln ind
Haines. Watsr: was the tesl
bLgent,a safety precavtion
use of oil in high pressure f»
ing posed fire dangers. Abouf.
170 miles of water. was pumpodl
into. the line at Haines and push-
ed nortliward as testing moved
along. the pipeline. . ~

Portable pumping equxpr*tnt was
used for testing the pipeline with
sections fo the pipeline literally
squeezed = at pressures ranging
from 1500 to 1900 pounds per

nad pro- i

Sl waalUa, e wawrne

miltary units in Alasks.

line’s five stations were not used
in these hydrostatic tests but got

who were sklllod in recognixing
and elimi ipeline “bugs” .

their-break-in runs in p g die-
sel” fuel which followed the water
in the line, .+ . -

Onemonth operation of the pipe-
Yne by. the contractors was the fi-

¢ {mal' test 6n' the project—getting
’ unde xin d-Anm he same
testi eou‘ [

pletentmrur s | o~
A8 'CONSTRUCTION FINISHED

When' the ‘operational tests be-
'gAn_ ¢onstruction had ‘come to an
end. The pipelmo operating staff
moved in’'to give the big Alaska
fuel artery a complete shake-down
The welders, catskinners,
sheet metil workers, carpenters
and other. craftsmen who put

square inch. Pt.mps in the. plpe-

the pipeline’ Mnﬂnr wers gone

‘The outward eonluslon of con-
struction with thundering noise
of equipment and its sweating
and cursing was over and out.
ward calm descended slong the
‘zb-milo pipeline front ag oper.
atoqs moved quistly and ‘watch-
fully through the operation of
.the tank farms and pumping sta-
.tions looking for flaws.

Now the project has moved
through this testing phase and is
into full operation—an artery in-
to Alaska with a throbbing diesel

‘|heartbeat feeding fuels for the me-

Pehanfes of defense here in the
northwestern perimeter of Democ-

racy.

Two Contractor ‘Spreads Sped Work

A umt of ‘measure bo pipeline
eontractors is the “spread.” & is 2
term to - measure men, money,
equipment, as well as a geographi-
cal measurement since a spread in
the field can be strung oui over an
extensive length ‘of the pipeline
right-of-way.- -’

These defm'itums were all appli-
eable to the pipeliners who con-
nected the 626-miles of steel pip-
ing between Haines and Fairbanks,

Two spreads were utilized by
Williams Brothers, the pipeline
contractor, one starting out of
Fairbanks to cover the Alaskan
portion of the line and the other
from the Alaska-Yukon border to
join the pipeline through the 285
miles of northwestern Canada.

SEPARATE ENTITY

Each was a separate entity com-
prised roughly of 140 men to a
crew and equipped with everything
necessary to working and living
with their job. The entire opera-

tion was portlble from the weld-
ing machines mounted on tractors
fo the trailer-type living ‘quartefs,
mess halls, and offices. Camps
leap-ftogged across the porthland
moving along the Alaska highway
to set-up ahead of the ldvanoinx
spreads and whén pasced ‘nioved
only to move again when lpssed'
once moré.

Spreads began pipeline weldmg
on April 17 at Fairbanks and found
attached and thawed the perma-
frost soil to leave a quagmire
churned by equipment. Standard
equipment for the pipe-liners was
hip boots for the crews and were
continually encountering sections
of the right of way where it wes
necessary to work in knee and hip
deep floods. Occasionally equip-
ment became bogged down or even
sink from sight and have fo be
fished for and towed out.

‘TOTAL’ DAYLIGHT
As the spreads moved steadily

FUEL LINE REOUIRES PROTECTIO

g

TTEL

|southeast into the summer months
long ' daylight hours provided the
pipeliners with slmost 24 hours
of continual daylight. Crews were
placed on 12-hour shifts.: Working
seven days each week became a
chor¢ for the terrain through which
they were passing was still rugged.

some  of the men had to be re
placed as-they quit their jobs un-
der the sirain and returned to the
States. B

But, pipelining is noted as 2 rug-
ged business and these men were
pipeliners with -combined world-
wide experience. The Alaskan pipe-
line was admittedly a bit tougher
but they were used to tough goinz
—working agaidst the clock—and
they hung on as men do when
facing a challenge.

They wanted the pipeline com-
pleted the first year—they had on-
ly six months to do it in for their
time schedule was bordered by se-
vere sub-arctic winters. In the face
of Arctic experience saying that il
couldn’t be done, they did it with
few days to spare.

STRINGING CREWS

The pipeline spread was headed
by the stringing crew with a side-
boom equipped tractor unloading
the pipe carrying trucks and swing-

. |ing the pipe lengths info positioin

zlong the right-of-way. The bend-
ing crew followed, bending the
pipe to conform with the profile
of the ground. By using a tractor
with a single bending shoe, up to
400 joints of pipe a day could be

traversed, making 21l the neces-
sary bends. :

The pipe gang followed along
with welding machines mounfed on

| tractors. Before the pipe was weld-

ed, end bevels were checked, re-
made if necessary and cleaned. Ma-

UP AND OVER—This stream bed, now dry, will be a raging tor-

rent in the spring thaws.

The heavy steel pipeline had to be bent .

chines for the stringer bend and
hot pass welds were carried on
separate “tractors which could us-

ually get over the ground without
Aiffientty Waldere fallnming with

The -ardueus work, too much for'

pass and completing the four beads
required to complete each welded
joint. In sections of the right-of-
way which would not permit the
passage of equipment, the pipe was
made up in long lengths adjacent
to these swamps an dmarshes and
pushed across from solid ground.

The welding specifications for
the project were rigid. The defects
permitted in the welds were con-
serdibaly less than regular specifi-
cations permit and strict visual and
X-ray inspections carried out and
enforced the specifications to the
limit.

Tankers wilii‘hmu nfur 1ravennq mrougn the
and had replaced by those [ 3

Pipeline Constru

ion EImveolved

Problems of Locations, Design

Location and design of the AL-
CANGO pipeline involved many

blems before construction

e terminus’ for the pipéline
was fixed at Fairbanks, but a gea-
port terminal had to be selected.
The selection of Haines proved
most practical since its location
combined a deep icefree port at the
head of the Inside Passage with a
natural route for the pipeline fol-
lowing the Haines and Alcan high-
ways northward,

In 1950 Ryall Engineering of
Little Rock, Ark, -conducted the
preliminary survey for the route
of the line under a sub-contract
with Fluor corporation, a Califor-
nia architect-eningeering firm as-
sisting the corps of engineers in
designing the new pipeline system.

Reconnaissance along the pro-
posed route was conducted to stu-
dy flash flood conditions and other
problems for construction in the
field. Research was conducted into
the construction and operational
records of the Canol pipeline sys-
tem to gain solutions to the prob-
lems of pipelining in the far north.
-The Canol pipeline was construc-
ted in World War I to furnish
fuel products between Whitehorse
ard Fairbanks. A connecting line
from Skagway brought tanker de-
liver fuel to Whitehorse and an-
olter pipeline link ran north to

Norman Wells to bring crude to

The excitemen! of constructing
a giant project with unknown prob-
lems in a race with fime and the
weather is reflected in the Wil-
liams Brothers history of the pipe-
line. An inkling is shown by an
exerpt on just one phase:

“In Canada, the delay in ob-

Color, Exeitement
Mirrored in Report

across.

“Rick was unexpectediy encount,
ered :n fhree stream ¢rossings fur-
ther delaying the work and then
the Canadian government asked
for alditional valves installed at
all samon streams.

“Wih the arrival of October,

taining welders and the
for careful welding of the Bnttlsh
pipe slowed the anticipated prog-
ress during the summer months,
To compensate, a double crew of
welders was formed in late Aug-
ust and the tail end crew setting
the valves and making the many
river, slide area and road crossings
found in this section of the line,
was jumped from Burwash at the
north end to Kluane Lake south
to the Haines Cut-off road just be-
hind the pipe gang. From here, a
final drive was launched to cross
the Chilkat pass before snow flew
“As September passed in a blaze
of autumn color, the race grew
tense and the size of the bets in-
creased. Nights became frosiy and
the mountains on both sides of the
line took on fresh snow, but ‘a

wranun Af cwamne an tha hinh nla

y |it looked impossible to cross fhe
pass 3 1934, but each day broke
clear, the sun just being lower on
the hirizon.

“To >veryone's surprise the erisp
days £ Indian summer contifiued
for tv0 weeks more and during
this tine the race was won.

On (ct. 14, the line was laid test.
ed anc tied in at the Alaskan bor-
der beond the pass.

“The afternoon the snow stau
o fallng.

“purng the next few days, 'a
eolumn of trucks and' equipmenl
moved north to Haines Junction’
throug! a silent and shadowless
world ¢ gently falling snow which’
made e twisting road simost in-
visible.But the trip was accomp-
lished meventfully and within a
week aer the men left these des-

s Whi¢
syste
4~
suppty il the' motern miliary fuel
needs in Alaska. However, opera.
tional records provided valuable
data utilized in the design of the
ALCANGO project.

ﬁnorse refinery. The Canol|[a more economical or practical
was comprised of 2, 3, and [method of construction or opera-
/o ling and fell far ghort of | tion could be incorponted.

Such ‘changes were made for
stream crossings to provide large
savings in construction and main-
tenance costs.

The original plan was in the bur

As design data was accumulated [ja] of the pipeline under all
original plans were changed where !streams. However, due to the vari-

With ¢ cenumnual cepeninn G
stream ids could cause expensi
breaks in the pipeline and loss
petroleumn products.

The ALCANGO was relocated at
major river crossings to utilize ex:
isting bridges. Bridge crossings
were substituted at the Donjek,
White, Robertson, Johnson, Big-
Gerstle, Salcha, and the Tanana
No. 1 and No. 2 rivers. Where the

{pipeline is buried benesth. major

streams burial is nine feet below
stream beds. Minor stream beds re-
quired seven foot burial. Where the
pipeline crosses small creeks, ra-
vines, gulleys and wash areas it
is supported overhead out of reach
of flood stages.

Contractor Oldest ‘Pipeliner’

Williams Brothers, which did the
acfual HainesFairbanks pipeline
construction as part of a joint ven-
ture, was the first specialized large
builder in the pipeline field and
everything the company does now
is related to pipelines.

It has built more than 40,000
miles of pipelines and related
strucfures, constructing them: re-
cently at a rate of approximately
2,000 miles & year.

It maintains equipment with »
replacement value of $10,000,000
in order to carrry out its work on
four continents: North and South
America, Africa and Asia.

Since 1940, the company annual-
Iy has performred construction work
with an installed value exceeding
$30,000,000.

To carry out its many functions,
Williams Brothers maintains a per-
manent staff which has headquar-
ters at Tulsa, Okla, of approxi-
mately 500 supervisors and admin-
istrators, and, in a normal yesr,

employs an average of 8,000 to
10,000 men on its crews for varying
periods. Personnel files on huad-
reds of capable workers have been
develoned over the years, and are
kept current in order to permit
prompt staffing of projects. Many
“pipeliners” have received their
first trair‘n with the company.

STARTED IN 1908

The firm got ils siart in 1908
when David R, and S. Miller Wii-
liams,. Jr., who had gone to Fort
Smith{ Ark., with a contractor, got
him-toaecept a note for 2 concrete

“k— —k— ——

AYaba Pimbaine Hla mnge mmada

mixer and a set of tools when the
bond issue for a municipal paving
project failed to pass. The brothers
confined themselves to concrete
and masonery structures, gradual-
ly broadening to the conotmction
of buildings.

However, there soon was 2 boom-
ing demand by the British and
French for United States oil be-
cause of outbreak of World War
L Under the impetus of the indus-
trys sudden requirements for quick-
ly-expanded facilities, the brothers
were diverted to the building of
» pipéline in 1915, With that first
vegfure, the company began con-
centrating almost excl-unvelv on
pipelines.

Besides the two brothers, partic.
ular distinction in the firm was
earned by Guy S. Connors, who be-
came general manager of the com-
panYy's operation and the acknow-
ledged top ‘spread boes’ of the en-
tire pipeline industry, and Cecil
A. Stanfield, who was in charge of
all administrative matters.

A younger generstion of Wil
liams Brothers, John, Charles and
David, began coming into the or-
ganization just prior to World War
II and now heads the active man-
agement of The organization, The
older group, now constituting the
separate company of Williams,
Connors and Stanfield, serves as
consultants. Both have a common
purpose: to make certain thaf high
standards are maintained and lead-
ership is presecved so that “WiL-

| —h— —h—

LIAMS BROTHERS” continues to
be synonomous with “pipelines.”
HANDLES ALL PHASES

The company is the only inter-
national general contractor which
confines ifyelf to pipelines, includ-
ing crude oil, petroleum pqoducts.
| gas and water. -

There is no phase o( pipeline
planning, design, construction, op-
eration or related structures and
services which -the company does
not perform, including manage-
ment on a fixed-fee basis,

Beyond basic services, the engi-
neecing depariment is often calied
upon to assume the comprehensive
responsibility for “turnkey” proj-
ecty, in which they carry out every

phise of a job from its inception,
including . purchasing, - shipping,
testing, placing the facility into op-
eralion, and hiring and training
local staff., Most of the projects
of this type have been executed
sbroad, where gspecial problems
have existed for the client

Among its famous jobs have
been the famous “Big Inch” and
“Little Big Inch” built during
World War II; the Trans-Arabian
Pipeline system; the Portiand-
Montrea!, the Great Lakes and the
Southeastern Lines; the Plantation
Pipeline system; the difficult Uue-
Amuy line in Venezuela; and oth-
er extensive projects in the United
States, Canada, Mexico, Panama,
Colombia, Bolivia, Chile, Brazl
the Hashemite Kingdom of Jordan,
Syrian, Lebanon. the Belgian Con-

g0 and the Gold Coast.
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Symphony in nge ‘oo

Hames Fairbanks Plpelme

Lo Dedicaticn of the Alcango
- Wednesday Afernoon, 'I'he: Twelfth of Gl:ker,
- 1955, at 1:30 P. M., Haines, Alaska

OINT VENTURE s Completed

626 MILES . . . $40,000,000.00 . . .

This multi-purpose pipeline is now supplying the Far North in-
' terior military bases with vital petroleum products. The pipe-

line extends from the port of Haines to Fairbanks, Alaska. |

A SUCCESS STORY:

Overcoming obstacles such as weather,. rugged counfry. snow
and ice, perma frost, glaciers::and ﬁme v.s o all led l'o the suc-
cessful completion of another major step in Alaskqs progress.
This pipeline was built under tle supervision of the Alasku Dis-
trict Corps of Engineers. The. é.onstrucﬂon' was an internation-
al Joint-Venture: Built by WIIIlcﬁiv”—Broihers. of Tulsa, Oklaho-
ma; McLaughlin, Inc., of Great Falls, Montana; Marwell Con-
struction Company, Lid., of Vancouver, B. C.
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Col Carl Y. Farrell Commends Personnel Who Bullt Hames-l-'alrbanks lme

PRAISE GOES TO OFFICIALS,
EMPLOYES OF TWO. NATIONS

Highest commendation for the

“excellent cooperation,

tireless effort and fine skill” of the personnel who built the
$40,000,000 ALCANGO Haines-Fairbanks pipeline which will
be dedicated tomorrow was voiced today by Co}, Carl Y. Far-

rell, Alaska, district engineer.

His praise extended to fhe of-
ficials of two nations, the United
States and Canada—to the contrac-
tors and their fast moving crews
—and to the men and women »>f
the ALCANGO Residency of the
Alaska District Corps of Engineers.

“The friendship and cooperation
of all the personnel is tie thing
which made the actual completion
of the pipeline possible in record
time against record obstacles,”
Col. Farrell saic.

“Speecial thanks are given to the
commander of the Northwest
Highway System and his staff; to
the officizls of the customs and
immigration service, and to the
officials of the Yukon ferritorial
tesies and diplomatic assistance in
government for their many cour-
coordinating the work.”

THANKS CANADA

Col. Farrrell expressed deep ap-
preciation to A. C. L. Adams, for-
mer special commissioner for the
pipellne, department of northern
affairs and national resources of
Canada, “for his wholehearted and
energzetic cooperafion and his very
successful efforts in paving the
way for both the district engineer
personnel and the contractors’ per-
ponnel in their dealings with the
various departments of the Canadi-
an government involved.”

Of his own sfaff who manned
the ALCANGO residency and the
Haines project office, Col Farrell
commented:

“We picked the best people to do
a big tough joo. They haye done
jt—and well.”

He especially commended Lt
Col. John E. Englang, ALCANGO
Resident Engineer, who “rode the
pipeline day and night and direct-
ed the whole job for the Alaska
district Corps of Engineers, earn-
ing the loyalty of his own person-
nel and the respect and affection
of all with whora he dealt.”

KEY PERSONNEL LISTED

Some of the key residency and
contractor per: who helped
push through us 626-mile
pipeline ar-
~ Lt Col.
gineer,

¥ resident en-

gn. +mes Biddison, as-

1

civil; H. A. Sherman and D. Dedes,
office engineers; Joe Dukes, weld-
ing; Alice Burnson, drafting; Dick
Moore, W. Hickinson, J. Von Gill-
ern, survey; Mel Blevins, R. Fisher,
engineering aides; Ethel Smock,
administration; Jay Shearer, prop-
erty; Boris Johnson, mail and rec

ords; Midge Cliss, clerk-steno;
Binks Siefert, automotive mainten-
ance.

Area engineers for the corps. of
engineers were J. L. McNamara,
William Lennon, Jack Spangler;
assistant area engineers, Dave
Nease, C, B. Russell, Jack Stege;
mspectors G. T. White, C. F. Fenn,
Harrry Knutson, L. J. Drake, Fred
Burns, James Wilson, George Kraft,
Dick Shock, Thomas T. Rockwell,
L. A. Roby, Charles Bicknell, Wea-
ver Rushing, Mel Blevins and Dick
Campbell.

IN DISTRICT OFFICE

In the district office in Anchor-
age the Alaska General Projects
branch, working on the pipeline
were Capt. James Trimble, Robert
Prescott, Charles Campbell, Gus
Steinwandel, Dick Huson and Leo
Kelly.

Among the contracting personnel
were A. M. Garber, resident man
ager for the joint-venture confrac-
tors, Williams Bros.,, McLaughlin-
Marwell—R. H. Kerr, comptroljes;
B. E. Barnes, vice president of
Williams Bros.; Hugh Martin of
Marwell Construction Co.; Ben
Hasha, project engineer; Paul Cote,
technical engineer; H. L. “Red”
Davis, Alaskan spread superintend-
ent; Ed Hubach, Canadisn spread
superintendent; G. R. Hamilton,
frenching. Superintendents includ-
ed Clyde Gregory, Juck Engleking,
Red Smith, Harcld Brady and Ray
Crain.

Engineers lnduded Red Willi-
ams, “Southern” Comfort, Al Ross,
Larry Parker, Roy Bartlett and Ray
McGuire. Foreman, Dick Woodring,
Spence Lambert and Red Stokes.

Welders were Chambers, Jensen,
Burgess, Swift, Beale, Sydlowski,
Hamlin, Barber, McDougall, Mel-
mard Smith, ILambert, Dunham,
Hill, Peasiey, Lyxter, Roberts and
Eby. Safety engineers were Don

Tl wuarmawde T Yhita Thires Wallars and

Construction DlﬁlcuEtles Whlpped on New Plpell €

——

“The Haines-Fairbanks pipeline
is probably ihe best tested pipeline
ever constructed.” This testimonial
for the new military fuel artery in-
to interior Alaska was given by a
pipeliner with years of world-wide
experience,

And his classification is probably
right for Corps of Engineers speci-
fications were exacting. They had
to be because the pipeline had o
be righ{; there could be no fail-
ures as the pipeline forms the
principal supply for tha fuel w!uch

powers the military defense m.-
chinery of the interior. Variable
conditions under which it woyld
be operated to fulfill this mission
required a pipeline that would op-
erate degpite tempepalurg, varia
tions of 170 degrees from a hjgh
of 91 degreeg above to a low of |
83 below.

Testing started immediately with
the construction of the pipeline ang
didn't eeasg until after the joh
was completed.

Visual and radiographic in-
.peetxom was ngen weldmg on tha

pxpeﬂ,ne. Two vispal inspectors
were part of the pipeline gang on
each gpread insperting the import-
ant hof pass weld and then rein-
specling the welded joints when
the completing fillor walds had {
beep a ed
%-RAY YSED

4 Brmgmg up the rear of the pipe:
line gangs were teams of radio-
graphis. ingpectors equipped with
portable X-ray cameras selecting |m
welded joints at a 20 per qem ran |
gora sample.

Pipeline Consfruchon Crews

Had Trailer Living

Constmction crews “lived om
wheels” in building the Haines-
Fairbanks pipeline,

Two mobile camps were used in
Alaska and one in Canada. On the
Alaskan section, sleeping quarters
were provided by Spartan trailers
On Canadian sections they were
from Trailer Co., ILid. These
were originally used by Comstock-
Midwestern on the Trans-Mountain
Oil Pipe-Line Co. job and were
purchased by Williams Bros. and
refitted.

Kitchens, mess halls, offices,
parts warehouses and showers were
either on trailers or were skid
motunfed for easy moving.

Catering was contracted to Canus
Services, Inc., Seattle, and its syb-
sidiary, Canus Services, Ltd., Van-
couver, B. C. Fresh fruils and veg-
etables were. provided in abund-
ance in a country where market
gardens are virtually unknown. The
catering company served breakfast
&t five each morning, diner at
7:30 p.m. and packed a lunch for
the men to take out to the job.

Each camp was set up so that
it might be moved in one over-
night trip. Camp sites were locat-
od at 50 to 70-mile intervals and
were used until cre by-
passed them aboul iles.

Each camp was a v 4

complete with its own water 3
tem and diesel electric genera

Caneed eronctriiotion maoan

Photog;nphu: platec were devel-|
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Ingemous Methods Used for
‘Burial’ of One-

The Haines to Fairbanks pipeline
is primarily a suffacelaid pipeline

|system, stretching exposed across

mile after mile of northern wild-
erness. But one-quarter of the total
iength of the line had to be “bur-
ed”.

In the method used for burial is
@ prime example of how the con-
tracting industry has consistently
come up with new methods to whip
construction difficulties in the far-
north.

At the northern end of the line
pipe burial was required for the
first 100 miles out of Fairbanks to

pass under military maneuver

areas, a section almost completely
comprised of permafrost.

At the southern end of the line
a 45-mile long section out of
Haines needed burial whene the
pipeline passes northward through
heavily timbered and mountain-
ous country. Here burial was nec-
essary as a protection sgalnst rock-
slides, snow slides and falling
trees.

Despite the sub-surface ice con-
dition at the northern end of the
'ine, a ditching machine was used
o gouge out the trench. Experi-

familine

Fourth of Line

during & 12-hour shift. During the
height of the congtruction season
when daylight became a perpeual
egndition in the north, the ditch-
ide operation was placed on a 24-
hour day basig. The ditcher moved
constantly around the clock, from
eprly Monday morning uniil late
Spturday night with the operation
closing down over Sunday for the
overbaul and repair of equipment,

~The difficult ditching operation
through the permafrost was hard
on the tough steel teeth of the
digging buckets and they had to
be replaced after each 12hour
shift,

. Ditching the 45-mile stretch out
of Haines was somewhat less ard-
uous since the permafrost problem
was not present. However consider-
able amount of this ditching was
through rock which required drill-
i9g and blasting.

In other locations where the pipe
passes through settled areas the
line is buried to prevent
of traffic, Where the pipe
minor rivers and streams!
was also required for some

T

oped on the job in dark-
rooms and negatives wprp checked
and double ghecked ty Corps of
Engineer inspecfors looking for
welding flaws.

"An geetipny of tiie pippline werg
complqteda;gtmmthﬂim‘;

e byush i) Ragsed throy

first to clean the line and was fol-
lowed by a sizing pig. Air pressure

mpasure since tho yse of oil in high
pressure testing - igvolved certain
fire -dangers.- Nearly 130 miles of
water was pumped info the line at
Haines and pushed northward as
the feste moved o the lige.””
‘1 SEPARATE PUMP§
. Partable- -pumping- - equipment
used in these tests was hooked in-
fo_ihe pipeline at varying inter-
v;ly;o bring pressures within the
line yp to from 1500 to 1900 pounds
per gquare inch—well above any
es which would be exerted
o t)e line during its operation.
in the pipeline’s five pump-
ing stations were not used in these
byd;'utltic tests but received their
brnk-in runs pumping the diesel

fuel which followed the water infq
the line. I

A one-month operational test by
the pipeline’s builders was the final
and most exhaustive test given the
project. These tests began in mid-
August on the same day that the
hydrostatic tests of the pipeline wag
completed at the Fairbanks end.
Dyring the operational tests, the
pipeline was in full operation
pumping fuels northward to Faun
banks, .

During this perlod minor flaws
were detected by the experienced
crew of operators and corrections
were made.

Now, completely fested, “the pipe-
line is in full operation.

stream crossings.




dav, L. Lunglend, Ies.aegt en-
gineer, and James Biddison, as-
vistanl resident engineer.

In the Resident Engineer’s of-
fice: A. L. Soliss, office manage-
ment engineer, Foster Harrington,
structural; Capt. William Martin,
mechanical; Herb Dodderage and
Bob Slnry, elecmcal' Hugh Tyker,

Supply A
Big Problem
On Project

While any sizeable construction
project jn Alaska has problems of
supply, the $40,000,000 Haines to
Fairbanks pipeline had appalling
problems for every phase of its
construction.

Every bit of materials from the
first 40-foot length of cast steel
pipe placed on the ground at Fair-
banks to the last gpray of paint on
the tanks at Haines had to be pro-
cured from distant supply centers
and then transported to the job.
Skilled pipeline welders had to be
recruited and brought to the north.
Fixed and mobile camps had to be
provided across the 626-mile long
project.

Successful completion of the
project required time. The hard-
going, fast-moving pxpelme opera-
tion required supplies, parts and
repairs facilities within a few miles
of every consiruction facility. This
necessary mobile support was fur-
nished in trailer camps complete
with housing, messing, administra-
tive and repair facilities.

T:e airplane plays an import-
ant part in pipeline operations and
the contracior's two aircraft—a
twin-engine Beechcraft and a DC3
—moved personpel and parts from
point to point.

Communications between spread
vehicles and field and. main offi-
ces were handled by two-way radio
equipment. A radio equipped am-
bulance was a part of each spread
end during the daily operation was
located at whai appeared to be the
mos: hazardous spot.

Pipe  for the pipeline came
from both Americen and British
mills, English made pipe was
shipped from Scotland while
American made pipe along with
other materials and equipment
was transported from Pennsyl-
vania mills down the Mississippi
out of New Orleans, through the
Panama canal and up the Inside
Passage to Alaskan ports.

Unloading, hauling and stock-
piling of pipe was performed by the
Alaska Transport Co., and the con-
tractor’s crew handled the string-
ing.

Eby. Safety engmeeu were Don
Edwards, L. White, Doc Kel.lun and
Don Bakke.

Canus Service, the commhm
company, had Fred Thomlinson
and Jack Walker and their crews.

Odks Construction Co which
handled the Alsaskan elearinyg,
moved fast along the 50-fopt right-
of-way through wilderness -under
Carl Oaks, W. Butcher, R." Craw-
ford, Tope, Slim McMahoy ang
Besle. On the Cznadian 260 mjles

of clearing, Omack Co. slashbed |,

through under Charles Ash, H. Bal-
four, and Cliff Thompson. For Gen-
eral Enterprise of Whit¢horse,1
Y. T., working on hand ¢learing
were Harry Frome, Smokey 5to|t
and M. Mclsaacs.

“Some 0f these ecrews moud »

fast we couldnt even get thew 5%

first names,’
mented.

Col. - England pomy-

complm \vmh lh own wmr syt-
fem and diesel electric gomn!-
ing uniip,

Whare work necessitated tho use
of amaller traller camps they were
set wp as side camps and in some
jnetanees commercial lodging fa-
¢iljties along the Alaska highway
wers tilized fo provx&e quarters
for smaller erews operating away
{rom the esfablished camp.

Purs water“was plentiful at ev- | 811

ery camp site, and it was usually
possibtie to draw the supply direct-
Iy form the pearest river.

. Fixed camps consisted of dormi-
hxy—typg brokhouses and were lo-
utad ot Toe sites for a¥ five
gum stations. Each bunk-

wn bad its own bot and cold wa-

, showers,” Indoor plumbing,
Joundey facilities and modern

AT
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’T RAVEI.ING CAMPS'

CONSTRUCTION CREWS ON vyrlssl.s ~ This modern trailer
camp, with rolling commissary, mess halls and Jiving quarters,

moved right along with the progress of construction on the 626-

fegpreey .’-‘»Lmu-q.. Nriam L e

N

e, & Uilcliuyg acnine was used
to gouge out the trench. Experi-
enced construction men familiar
with building in the north argued
that such a machine could not do
the job. “You can't dig through
solid frost,” they held, “and a
ditcher is nothing more than a
mechanical digger.”

But the pipeline contractors had
studied the permafrost condition
and came up with an idea. They
ipped their ditching machine
with a smaller digging wheel and
added buckets. Thus a 12-ft. diam-
eter wheel replaced the conven-
tienal 18-ft wheel; the smaller
wheel together with its 14 buckets
provided the ditcher with a con-
tinuous digging cycle reducing
jarring action and wear on the ma-
chine despite the difficult ice ma-
terial through which it excavated.

Ditching was a slow moving op-
eration averaging only one mile

was also required for some of the
stream crossings.
"*Thirough the permafrost country
the ditcher was given added pull
through the heavy gumbo and
against the tough icy soil by a
towing tractor. Other equipmenf
in the ditching operation consisted
of a side-boom tractor to lower
the pipe into the ditch with a back-
hoe for backfilling over the trench-
ed pipe.
The ditching operation was fol-
lowed by a tie-in gang installing
road crossings, connecting the
mainline pipe with the pumping
stations, and installing the many
gate valves and check valves in
the line.

The Army will spend about
$4,000,000 on the new Federal
Employees Group Life Insurance
program in fiscal 1858,

B!G BCON TO PIPELINE PROGRESS

mile Haines to Fairbanks pipeline,

Mosquito lake near Haines.

This temporary bm ;( on

OUS

THIS IS THE PART WE

this $40 million project.

CANUS
SERVICES,

Seoﬂlé, Washington

{U. S. Army Photo)

PLAYED

We Are Proud Té Have Beeﬁ
A Part of This Project

Like a soldier, workmen perform better with
a full stomach and a good night's rest. That
was our job — feeding and housing.
speaking, we enjoyed the chore immensnly. 1t
spnaking, wn nnjoyed the chore immensely.. It
was a delight to us to see the workers dig
in and eat their food with gusto — and they '
came back for seconds! At night, they slept
soundly and comfortably, Yes, we'll say it
again, we're proud fo have been a part of

Frankly

INC.
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Almost Insurmountable. Pipeline - Diffculties k‘So;l,_ved by

QM Corps
To Supervise
Big Pipeline

Dedication of the Haines-Fair-

banks pipeline tomorrow will mark '

the formal transfer of the com-
pleted project to the army. Per-
sonnel of the quartermaster corps
thereafter will supervise the $40-
000,000 pipeline with its five pump-
ing stations and multiplicity of val-
ves and gauges.

Included ameng the 81 civilian
quartermaster personnel who will
operate the pipeline will be pump-
ing station operators, laboratory
technicians, pipeline specialists and
administrative workers.

Ninety per cent of the various
fuels passing through the pipeline
will be for delivery to the air force.
This percenfage will be increased
in the event of war. Delivery ca-
pacity of the line is 16,000 bar-
rels a day or 400,000 gallons with
aviation and automobile fuels flow-
ing at a faster rate than the heav-
jer diesel fuels. The tr d

INSPECT HISTORY-MAKI

volume capabilities of the line
would be virtually impossible to
maintain by rail shipments, especi-
ally on a wartime basis.

Two qualiiycontrol test points
will be maintaived, one at Haines
and operated by USARAL quarter-
master personnel and the other at

. the Alaska General Depot manned
by depot personnel.

The fuels must be conetantly
tested for detection of foreign ma-
terials, water and the possible mix-
ing of products. Octant and volabil-
ity tests are also continuous. All
the fuels which pass through the
pipeline are designed to flow fo
minus 60 degrees Fahrenheit

Construction of the pipeline was
by international agreement be-
tween the United States and Cana-
da and its construction was an in-
ternational effort in other respects.
Marwell Construction — one of
prime contractors—is a Canadian
firm; much of the materials and
equipmen used to build the pipe-
line came from Canadian sources;
many of the construction men who
worked on the project were Can-
adians; and, three of the pipeline’s
five pumping stations are located
in Canada.

trict

-

l‘ v, hif 3 . .
us ALCANGO pipeline from Haines to Faire

banks, Alaska, an inspection party from the Army Corps of Engineers and the contractors who built the
621-mile long line, checked progress. Left to right: B. E. Barnes, project
of Williams Bros., one of the contractors in the three-way combine of Williams Bros.-McLavghlin-Mar-
well, who have the contract; Col. Carl Y. Farrell, Alaskan district engineer; Warren George, Alaska dis.
ing division chief; Brigadier H. W, Love, commander of the Canadian Army Highway Sys-
tem;—284 miles of the pipeline cross British Columbia and Yukon Territory—Hugh Martin of Mar.
well Construction Co.; Lt. Col. John E. England, resident engineer for the ALCANGO project; Roy
Staggs, foreman for Isotope Products, handling the radiographic welding inspection of the long pipe-
fine; James L. McNamara, zone engineer; Fred W. Burns, inspector, and W. Jay Sherer, property supply
supsrintendent for the Alaska district engineers; F. S. Brown, North Pacific division engineer division
chief; A. C. L. Adams, special commissioner on the pipeline for Canada; and Col. Louis H. Foote, North
Pacific division engineer, Corps of Engineers, U. S. Army.

.

and vice pr

(Official photo, Corps of Engineers, U. S. Army)

Tankers amd barges carrying
multipurpose fuels for military
bases in interior Alaska dock at
Haines terminal in southeastern
Alaska on deep, protected and ice-
free Lutak inlet, and moor to a
T-head steel and concrete wharf.

This new whart, built as part of
the $40,000,000 Haines-Fairbanks
“ALCANGO” pipeline, has 11,000
lineal feet of steel piling, driven
to solid rock, capped by a concrete
deck.

From the dock several lines run
to the manifold transfer build-
ing in the tank farm. Electrically
driven pumps in the transfer build-
ing force the fuels into fhe main
pump house for immediate flow

into the main line pipe or up to
the tanks for storage in the tank
farm.

Nine 30,000, two 5,000, and one
1,000 barrel tanks comprise the
tank farm. Fire protection is pro-
vided by an automatic fire foam
distributing sysiem with its separ-
ate foam piping and two foam-mak-
ing chambers at each tank.

PUMP CAPACITY
In the main pump house at the

Haines terminal, three 335

horsepower 6<ylinder engines,

driving through gesr reducers
turn quintuplex power pumps.

With pumps turning at 120 rpm

each of the three pumps can diss

charge 330 gallons per mir.ute at

Wharf, Tanks and Pumps Vital
To Success of New Pipe System

12000 ps.i. The radiators for the
engines are located in a separate
building and mounted with indi.
vidual cooling fans and circulat.
lating pumps, Heat from the rad-
iators is vented through louvered
walls to the outside.

The 1200-pound discharge pres-
sure will carry the fluid 48 mil:g
to station 2 in British Columbia
which is at an elevation of 1,300
feet. Here three 335-h.p. six-cylin-
der engines drive four-stage cen-
trifugal pumps through high speed
increasers.

The discharge pressure at Sta-
tion 2 is 1,450 pounds per squire
inch. A heavy walled pipe was Lid
for four miles upstream from the
station to withstand this increased
pressure, In the nine miles nowh
of Siation 2 rhe pipeline elevatin

sl 2400 foel T s matds

Along it 626-mile route from
Haines to Fairbanks, the ALCAN-
GO pipéline passes over and un-
der tha major and minor streams
of the north noted for treacherous
and meandering courses. There are
gullies, deep ravines and wash
areas afong this route that remain
dry and dormant through most of
the year only to become packed
with twisting, writhing violence
‘that comes when mountain run-offs
4of raiff and melting snows use any
iand every available course in their
'seasoned rushes to the lower ley-

-.. The pipeline crosses many

. gullies and streams supported by
H-frama bents a maximum of 50
teet apart. There are several sus.
penslon crossing with spans up
to 200 feet. Wide rivers were
crossed by supporting the pipe
on Adrames welded to the verti-
cal members of the stee! highway
bridges. Special designs were
necessary to prevent over stress-
ing of the pipe from expansion

and construction in straight sec-
tions of pipe on these bridges
up to 2000 feet long.

# OUTSTANDING SPAN

Perhaps the most outstanding

grossing along the pipeline was
over, Slim’s River, a glacierfed
swift-water stream which empties
into Kluane Lake in the Canadian
Yukon.
M In: original pipeline planning,
the pipeline was to be across the
Klusne. This would have been the
deepest water crossing ever at-
tel d in pipeline history. The
Klusne is 291 feet deep and would
lrequire an eight-mile underwater
crossing.

When the construction project
wag offered for bids contractors
wers permitted to bid on an alter-
nate route around the lake. This
would avoid the tricky crossing
but added 5% miles to the total
length of the line. This alternative
received the lower bids and the
crossing was discarded in favor of
the land route skirting the lake.
Another problem was present in

Mud A Major
Problem for
Line Builders

Of all the major problems con-
fronting the pipeliners in their

:dash across the no untry to
i build the ALCANG| hne from
was the

Haines to Fairban
R Loan,

Modern ;

that the route around the lake ne-
cessitated the crossing of Slim’s
River, 1000-ft. wide and packed
with roaring twisting white water.
RIVER HIGH

When pipeline operations
reached the Kiuane lake area in
July of 1954 the mountain fed
tributaries were at their peak
carrying the heavy runctfs from
the rain and meliting snows and
ice high in them ountains. Of
necessity the Slim's River was
by-passed and the pipeliners con-
tinued southward toward Haines.

The pipeline was all but com-
pleted in that first season with the
pipeline spreads setting pipe lay-

ling records by welding together’

626 miles of 8-inch steel line from
Fairbanks to Haines in less than
six months. When winter closed
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in one.dink remsined to be made—
the Slim's river crossing.

Rather than attempt such a
crossing during that season at the
risk of the lives of crewmen, the
pipeliners chose to wait for the
winter and a freeze-over of the
stream which would provide safe

17

operation that required
weeks to complete.

Once the H-frames were in place
across the stream, crews had to
r-ove fast to snake the pipeline
through the brackets to keep ahead
of the rapidly disintegrating ice
in the river. Crew members and

three

passage of the crew s and
their equipment.

CROSSING IN APRIL

The crossing began in early
April with piles being driven for
the H-frame briaging of the stream
bed. The steel pipe pilings- were
driven to 55-foot penetrations in
the stream bottom to provide fram-
ing that would stand up against
the powerful stream. The pile
driving through the thick layers
of ice and the underlying frozen
stream bed was a time-consuming

sideb cats tugged and wrestled
the steel line over the crossing in
a two-day operation slowed by fre-
quent breakthroughs as the top
layers of ice gave way under the
weight. However, the underlying
ice layers held and the pipeline
was slogged across.

With the crossing accomplished,
the 1000 foot length of pipe was
welded into the mainline piping
the final link in the 626-mile long
military fuel line and a spectacular
wind-up for a spectacular piece of
construction in the north.

~ HALLENGE
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With pumps turning at 120 rpm
each of the three pumps can dis-
charge 330 gallons per minute at

quintuplex power gpumps, -

IT'S WISE-TO

~on Ca

153 5th AVENUE

HE high-productive, long-lived
performance of Cat-built
equipment pays a handsome divi-
dend to users—but there’s a bonus
for those who standardize on
Caterpillar Yellow—tractors, earth-
movers, motor graders, engines.
‘Why? You can plan your job more
efficiently because of similar pro-
duclive capacities. Only one small

N. C. COMPANY

Machinery Division
ANCHORAGE, ALASKA

'STANDARDIZE

t";ﬁEq'u_l,pn]je;ﬁt}fqr‘ ands Profi

parts stock need be maintained.
Servicemen need less training. Spe-
cial tools are at & minimum. Parts
ahd service are at one elose source.
Many parts are interchangeable.
Productive tools are matched to
the capacity of the prime mover.
You can start earning these
bonus profits today —standardize
on Caterpillar-built machines!

PHONE 35051

Tire distharge pressure ¢ Sa-
tion 2 is 1.450 pounds per square
inch. A heavy walled pipe was lid
for four miles upstream from the
station to withstand this increaged
pressure. In the nine miles nohyy
of Station 2 {he pipeline elevatin
is increased 2,400 feet to its ma:j.
mum elevation of 3,700 feotf
through Chilkat pass.

Two identical pumping statiors,
2A and 2B, are located in the ix-
terior Yukon plateau approximatey
100 and 200 miles northwest «f
Station 2. These smaller statiors
will only be used to bring the pip«
line to a maximum pumping capac-
ity. During normal operation, the
small standby stations will not be
used since Station 2 can pump
through fo Station 3, at Tok Junc-
tion some 400 miles north. *

At Station 3, there are three
quintuplex pumps similar to those

at the Haines terminal. In addi-.

tion there are two smaller iriplex
pumps, powered by diesel engines,
tied into the 34n. Canol line to
pump through the Canol line which
also terminates in Fairbanks. The
pipeline’s second tank farm is al-
80 located at Station 3 with nine
30,000-barrel siorage tanks and
four smaller capacity tanks.

At each station there is a
scraper trap which will permit
the pipeline scraper to be re-
moved from the line at the suec-
tion side of the station piping
and inserted in the line at the
pressure side of the pumps. The
effect of rust in the pipeline
will be minimized by a rust-pre-
venting sodium nitrate solution
which can be injected into the
line at each station.

’ CLEAN FUEL

A comprehensive system of wa-
ter separators, filters and strainers
will continuously remove water
und dirt in the line to keep the
delivered producf clean. An excess
of water in the line would be seri-
ous with the advent of winter
weather, as a sudden drop in temp-
erature would freeze a deposit of
water and possibly block or damage
the system.

Housing is provided at each sta-
tion for the operafing and maintea-
ance crew of the pipeline. Ac-
comodations consist of modern at-
tractively designed six and eight
family quarters for married per-
sonnel and dormitories for single
employees.

The larger stations-—one, two
three—are heated by boilers sup-

‘I plying steam at 15 p.si. Stations

2A and 2B have additional oil-fired
hot-air furnaces in each of the
buildings. Eleetric power at all
stations is furnished by diesel gen-
erators.

Because of the remote locations
of the installations there is ade-
quate equipmenf available to pro-
vide standby units for such items

as pu gines hoilers and gem-
erato

|

Line buiiders

Of all the major problems con-
fronting the pipeliners in their
dash across the north country to
build the ALCANGO pipeline from
Haines to Fairbanks, mud was the
most imposing,

The summer of 1954 was usually
wet, and permafrost—the north-
land’s construction bogey-—teamed
with the rains to turn the right-
of-way into an alleyway of gumbo.

Left in its natural state, tundra
is an insulator for permafrost
against the summer sun. In clear-
ing operations the tundra was left
intact where possible, but the
churning tracks of clearing trac-
tors and other equipment which
followed tore out the mossy insul-
ation ‘and the underlying frozen
soil thawed quickly.

The pipeline gangs encountered
'pipeline right-of-way ranging from
.easy going to the virtually impos-
jsible and seldom found moderation
between. In muskeg and thawed
permafrost areas, the track ve-
hicle sometimes sank up to the
hoods to become immobile as
‘racks failed to gain toe-hold on
the ey bottom. On occasion a cat
would drop out of sight and a
thoroughly drenched skinner wouid
scramble to high ground. .xtra
tractars were kept busy towing
{loundering equipment.

While a considerable amount of
the rjght-of-way was flooded, nor-
mally, these areas were not more
than fwa or three feet deep. Thus
equipment was able to function
but personne! frequently worked
in wajst-deep icy water.

Som; flooded areas had to be
bypassed to be welded in by one
of the follow-up gangs when the
area dried. In other stretches the
pipe was welded into sections and
pushed across the flooded area
and tied in.

Here,concrete river weights were
used te anchor the pipe with a
negativg buoyance of 25 pounds
per fogt. Weights were cast as
needed fusing a portable concrete
mixer and woden forms.

Pipelipers compared the condi-
tions in Alaska to those found in
pipelining through swamps of
coastal Louisiana with the frozen
soil of the north posing extra dif-
ficulty. !

N
Pipe for the Canadian section of
the pipeline, 285 miles long, was
purchased from Stewart and
Lloyds of Great Britain. The re-
mainder of the seamless steel pipe
was purchased from American
mills Shipped to the ports of Haines
and Valdez, the pipe was hauled
by truck fo the pipeline right-of-
way. In four months 42,000 tons
of pipe was moved to the site re-
quripg some 10,000,000 ton-miles
of bauling.

1GHTING

Yes, challenge is « fighting word when the impossi-
ble is asked to be done . . . we at Marwell accept-
ed this invitation to be a part of the joint venture
of Williams Brothers, of Tulsa, Oklahoma, and Mc-
Laughlin, Inc., of Great Falls, in overcoming the froz«
en North in this must project for the future of

WORD

Alaska and Canada.

We pride ourselves in the construction field of en-
deavor that we have the “"know how" aad the abil-

ity to get difficult jobs done.

We thank everyone for the fine co-operation that
was given to us in bringing-this construction project

to a successful conclusion.

MARWELL
CONSTRUCTION

COMPANY, LID.

1500 WEST GEORGIA STREET

VANCOUVER, B.C.
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Williams Brothers Company fx proud of th e part that it played in building the $40,000,-

000 Huinea-!’-irb;i:ko pipeline . . . The aucéeqsful conclusion to this project was

brought about hy the eoopention of our Joint Venture partners McLau Inc,, of
" Gr » Montane,, and Marwell Construction Co., Ltd,, of Vancou

Williams Brothers wishes at this time $a cahobe ok . A 1 =~ .




(A) HIGHWAY ROUTE—Most of ihc rouh of ihc 626-mllc Haines to Fnlrblnks POL

pipeline follows interior highways. Here ﬂu plm is boiu laid Qlong the Haines
Cut-off to join the Alcan into Fairbanks,

(B) YYPICAL TERRAIN picture of thé pipeli

(C) A view approximately 65 miles Haines Road

[

Williams Brothers wishes at this time to salute the Alaska District Corps of Engi-
neers for their patient help and u‘,\j-hnee, the men and Unions whq were an integral
part of the success of the operation, and the Cmdnn Noythwest Highway *System

and Department of Northern Affairs.
\

To the people of Alaska, Williams wishes to thank you for your consideration and as«
istance which helped to bring the Haines-Fairbanks pipeline to early completion.
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ars In Constructi
and weapons-—adapted to Alaska’s problems of widely different weath-
er and terrain, vast distances, and transportation of men, supplies and
heavy equipment by land, sea, and sometimes accessible only by air.

To meet these problems constant studies and experiments are
carried on in the Corps of Engineers Research and Development Lab-
oratories in the States and in the field in the Alaska District. From
these come ideas, designs, inventions, methods, models and completed
construction winning international attention.

You think of Alaska as a frontier. It is. It’s a challenge where
engineers of imagination, vision, ability, stamina and daring are needed
to translate foresighted dreams into efficient accomplishment. The
future of the Alaska District seems as far-reaching as Alaska’s role

a in the world-wide picture.
R !

FUEL FOR MILITARY BASES—The famous “ALCANGO” pipeline
carries jet, diesel and motor fuels from the southeastern Alaska Port
of Haines, to Fairbanks in the central interior. More than one-third
crosses Canada’s British Columbia and Yukon Territory. Contractors
on the $40,000,000 pipeline were the joint venturers of Williams Bros.,
Tulsa, Okla., McLaughlin Co.. Great Falls, Mont., and Marwell, Ltd.,
Vancouver, B.C. Through cooperation of Canadian and the U.S. author-
ities, pipe for the Canadian stretch was manufactured and shipped by
British firms: for the Alaska route by American contractors. Work
started simultaneously at Haines and Fairbanks terminals. This photo
is Tok Junction, interior Alaska. The vital pipeline was completed on
schedule against severest Alaskan obstacles, through mountain passes,
around glaciers, spanning rivers and flooded streams, over tundra,
swamps and permafrost. Completed by the.Alaska District, Corps of
Engineers, it now is operated by the U.S. Army Quartermaster Corps.

FREEZING THE ARCTIC—In Arctic and sub-Arctic regions in Alaska
where earth is eternally frozen, Alaska District Engineers apply new
methods to combat “permafrost.” Where the earth slips and slides as
warmth penetrates a few inches. a serious construction problem is to
keep structures from tilting or collapsing as building heat thaws the
permafrost. Corps of Engineer laboratories worked out the system of
deep-freeze with refrigeration coils keeping the ground at constant
temperature. Giant drills bore deep holes for piling in which firm
foundations can be laid. Here u young scientist-engineer checks the
refrigeration gauge.

“BIG BUBBLES” GUARD ALASKA—Popping out of the snow and
ice of far north Alaska are these Arctic radar towers located near the
DEW Line (Distant Early Warning) and AC&W (Aircraft Control and
Warning) installations. The sides are prefab steel. The top a plastic
bubble heated to melt snow and ice. Inside a revolving radar antenna
operates automatically. The “puff balls” are built for the U.S. Air
Force under supervision of the Alaska District. i

DEW LINE—Extending
the fence of the Distant
Early Warning radar
system along the 1,000-
mile Aleutian Island
Chain six DEW Line
stations were slated for
construction during sum-
mer 1957 under the
Corps of Engineers,
Alaska District. The
$25,000,000 “Operation
Stretchout” extends in
a great arc of islands
toward Kamchatka be-
tweeen the Bering Sea
and the Pacific Ocean.
Project headquarters are
at Cold Bay.
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