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The U.S. Geological Survey is publishing the results of
its investigations of the Alaska earthquake of March 27,
1964, in a series of six professional papers. Professional
Paper 545 describes the effects of the earthquake on trans-
portation, communications, and utilities. Other professional
papers describe the effects on communities, regions, and the
hydrologic regimen; and one gives the history of the field
investigations and reconstruction effort.













THE ALASKA EARTHQUAKE, MARCH 27, 1964: EFFECTS ON TRANSPORTATION,
COMMUNICATIONS, AND UTILITIES

EFFECTS OF THE EARTHQUAKE OF MARCH 27, 1964, ON AIR AND
WATER TRANSPORT, COMMUNICATIONS, AND UTILITIES SYSTEMS

The earthquake of March 27, 1964,
wrecked or severely hampered all forms
of transportation, all utilities, and all
communications systems over a very
large part of south-central Alaska. Ef-
fects on air transportation were minor
as compared to those on the water,
highway, and railroad transport sys-
tems. A few planes were damaged or
wrecked by seismic vibration or by
flooding. Numerous airport facilities
were damaged by vibration or by sec-
ondary effects of the earthquake, nota-
bly seismic sea and landslide-generated
waves, tectonic subsidence, and com-
paction. Nearly all air facilities were
partly or wholly operational within a
few hours after the earthquake.

The earthquake inflicted enormous
damage on the shipping industry, which
is indispensable to a State that imports

By Edwin B. Eckel

ABSTRACT

fully 90 percent of its requirements—
mostly by water—and whose largest
single industry is fishing. Except for
those of Anchorage, all port facilities
in the earthquake-affected area were de-
stroyed or made inoperable by subma-
rine slides, waves, tectonic uplift, and
fire. No large vessels were lost, but
more than 200 smaller ones (mostly
crab or salmon boats) were lost or se-
verely damaged. Navigation aids were
destroyed, and hitherto well-known wa-
terways were greatly altered by uplift
or subsidence. All these effects wrought
far-reaching changes in the shipping
economy of Alaska, many of them to
it betterment.

Virtually all utilities and communi-
cations in south-central Alaska were
damaged or wrecked by the earthquake,
but temporary repairs were effected in

remarkably short times. Communica-
tions systems were silenced almost ev-
erywhere by loss of power or by downed
lines; their place was quickly taken by
a patchwork of self-powered radio trans-
mitters. A complex power-generating
system that served much of the stricken
area from steam, diesel, and hydro-
generating plants was disrupted in many
places by vibration damage to equip-
ment and by broken transmission lines.
Landslides in Anchorage broke gas-dis-
tribution lines in many places, but the
main transmission line from the Kenai
Peninsula was virtually undamaged.
Petroleum supplies were disrupted, prin-
cipally by breakage or loss of storage
tanks caused by seismic vibration,
slides, waves, and fire. Water-supply
and sewer lines were also broken in
many towns.

The earthquake of March 27,
1964, wrecked or severely ham-
pered all forms of transportation,
all utilities, and -all communica-
tions systems over a very large
part of south-central Alaska.

The relationship of geology to
the earthquake’s effects on the
highway and railroad systems
was studied in detail by Reuben
Kachadoorian and by D. S. Mec-
Culloch and M. G. Bonilla, re-
spectively, and their findings will
be reported separately in this
series. Similarly, effects on wa-
ter supplies, from both surface
and underground sources, are de-
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scribed in detail by Waller (19664,
b). The earthquake damage to
one of the chief sources of electric
power in the Anchorage area—
the U.S. Bureau of Reclamation’s
Eklutna Hydroelectric Project—
is described by Logan (1967), and
a novel method of tracing breaks
in underground utility lines by
means of a portable television
camera is described by Burton
(in Logan, 1967).

In order to complete the pic-
ture of the earthquake’s effects
on the works of man, its effects
on air and water transport and
on utilities are briefly summar-

ized here. The principal places
affected are shown on figure 1.
The report is necessarily a syn-
thesis of information collected and
reported by others in the course
of investigating various regional
or topical phases of the earth-
quake story; most of these sources
are listed in the bibliography.
In addition, several of the writ-
er’s colleagues, particularly Reu-
ben Kachadoorian and George
Plafker, have contributed many
pieces of information; this com-
pilation would have been far less
complete without their help.
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Earthquake damages to the
Eklutna hydroelectric  system,
caused almost entirely by ground
vibration and related cracks and
subsidence, are described by
Logan (1967).

The military powerplants at
Fort Richardson and Elmendorf
Air Base use coal-fired steam tur-
bines. Both systems sustained
much structural damage from seis-
mic vibration. Tanks, piping,
and other equipment were dis-
torted or broken by twisting, over-
turning, or failure of supports.
Despite the widespread damages,
central heating for the military
bases was maintained with almost
no interruption, and power was
restored to large parts of both
bases within 24 hours (Powers,
1965; U.S. Army Alaskan Com-
mand, 1964; Stephenson, 1964).

Parts of Anchorage, including
the heavily damaged Turnagain
Heights section, and most of the
Kenai Peninsula are served power
by the Chugach Electric Associ-
ation, a cooperative financed by
the Rural Electrification Admin-
istration. Much of the rather
complex integrated system was
heavily damaged by the earth-
quake, but ties with other power
sources and close cooperation of
all suppliers, military and -civil-
ian, resulted in restoration of
power to most of the affected areas
within a very few days.

Principal units of the Chugach
system are the Knik Arm coal-
fired steamplant near the mouth of
Ship Creek in Anchorage, the
Bernice Lake gas turbine plant
just north of Kenai (fig. 1), and the
Cooper Lake hydroelectric plant.
The Cooper Lake generating plant
is actually on the south shore of
Kenai Lake, but it drops water
from nearby Cooper Lake through
a mile long tunnel and a penstock.
The Knik Arm and Bernice Lake
plants produce some steam for
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local distribution in addition to
electricity. Bernice Lake supplies
power to several communities on
the Kenai Peninsula, including
Homer, which also has a diesel-
electric generating plant. Seward
is served power from Cooper Lake.

Except Yor vibration damage to
turbine blades at Bernice Lake,
neither this nor the Cooper Lake
plant was seriously injured. Fail-
ure of the power system in
the Anchorage area overloaded
the entire transmission network
and caused automatic overload
switches to trip at the other gener-
ating plants. Because Anchorage
was closer to the epicentral region
in northern Prince William Sound,
failures there occurred an estimated
15-20 seconds before the tremors
were first felt at the Bernice Lake
plant; this time lapse was enough
to allow the plant operator to shut
off the power before the poten-
tially damaging vibrations reached
the plant. The Knik Arm plant,
however, was severely shaken, and
coal bunkers, ash handling system,
and other structural elements were
either weakened or destroyed.
The most serious damage was not
noticed until 2 weeks after the
earthquake when high tides made
apparent the fact that tectonic
subsidence and local compaction
had lowered the mouth of Ship
Creek. Sea water flooded the
cooling pond and the ash aisle in
the basement of the plant.

Damages to the Chugach dis-
tribution system were less severe
than to the generating plants but
were nevertheless substantial.
About 50 poles broke and 25
transformers were dropped to
the ground. Underground lines
and several substations in
downtown Anchorage were de-
stroyed by landslides (Chugach
Electric Assoc., 1964).

In Palmer and the surrounding
Matanuska Valley, northeast of
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Anchorage, power outage lasted
for 18 hours. The distribution
system itself was undamaged, but
the transmission line from the
Eklutna plant was downed by
an avalanche near the Knik
River (Logan, 1967).

Automatic vibration controls
reacted to the first earthquake
shocks to shut down the
Anchorage municipal gas-turbine
plant. The plant itself survived
in good condition, but breaks
in the gasline cut off the fuel
supply. Six standby diesel gen-
erators were also inoperative be-
cause water-main breaks stopped
the supply of cooling water.
Some intermittent power was
restored to the city within
2% hours after the earthquake,
when the turbine plant was started
with bottled gas and then con-
verted to oil for fuel. Rupture
of oil tanks, with consequent loss
of fuel, caused further delays in
delivery of firm power, but an
emergency supply of oil from
Elmendorf Air Base was used
until the gaslines were repaired.
As a result, power was restored
to nearly all of Anchorage by
midnight Sunday, March 29.
The municipal power-distribution
system, both aerial and under-
ground, was almost undamaged
except in the slide areas. Two
substations were wrecked by
slides and had to be relocated
(Stephenson, 1964).

Most substations sustained
light to moderate damage from
vibration. Transmission and dis-
tribution lines were disrupted
in many places. In the Turn-
again section and elsewhere in
Anchorage, lines were broken by
the gigantic translatory landslides
that were the ‘principal geologic
effects of the earthquake there
(Hansen, 1965). The trans-
mission line along the north side
of Turnagain Arm, particularly
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between Girdwood and Portage,
was very severely damaged—13
tower structures were destroyed
and 60 others required extensive
repairs. Most of the structures
tipped or broke when the silt in
in which they were embedded
was liquefied by vibration, but
later the tidal action and increased
ice shove that resulted from tec-
tonic subsidence of the area did
further damage (figs. 12, 13).
In the mountains, earthquake-
triggered avalanches destroyed
several towers on the line
between Portage and Cooper
Lake and between Cooper Lake
and Seward (Chugach Electric
Assoc., 1964).

PETROLEUM AND NATURAL
GAS FACILITIES

Alaska depends as heavily as
any other modern society on
petroleum products and on natural
gas for heat, power, and trans-
portation. Most of the petro-
leum products used in Alaska are
brought in by water from West
Coast refineries or from fields in
Cook Inlet and along its shores
(fig. 1). Like all other water-
transported goods, fuel supplies
were disrupted and dislocated by
destruction of most of the ports
in south-central Alaska. In addi-
tion to water transport, however,
three pipe lines play significant
parts in transmission of petroleum
and gas products; none of these
was appreciably damaged.

A single leak developed in the
93-mile line that transmits natural
gas from fields near Kenai to
Anchorage. An 18-mile pipeline
(not shown on fig. 1) transmits
crude oil from wells on the Swan-
son River and Soldatna Creek,
on the Kenai peninsula, to loading
facilities at Nikishka on Cook
Inlet. The line itself was un-
scathed but storage tanks at the
terminal were slightly damaged.

A few leaks also developed in
storage tanks at a small refinery
near Nikishka but they were easily
repaired (Office of Emergency
planning, 1964).

A military multiproduct pipe-
line, much of it above ground,
extends 686 miles from Haines
in southeastern Alaska, to Fair-
banks. Roughly parallel to the
Alcan Highway, it handles more
military petroleum products than
does the port of Anchorage. Far
from the area of disturbance, the
pipeline was not damaged by the
earthquake and service was not
interrupted. Water wells at a
few of the booster stations, how-
ever, were slichtly damaged.

Many storage tanks, notably
in Anchorage, Seward, Valdez,
and Kodiak, developed leaks from
earthquake vibration or were to-
tally destroyed by waves or fire.
Quick repairs to tank farms, and
early resumption of water trans-
port for fuel supplies, prevented
development of critical shortages
of petroleum products.

Many homes and businesses
throughout the stricken area de-
pend on individual bottled-gas
units for heating. Fortunately,
very few of these installations
were damaged outside the areas
of total destruction caused by
waves, fires, and landslides.
Piped natural gas is available
only in Anchorage and several
small towns near Kenai. The
damages to this system, and the
methods used to restore service,
are well documented by Stump
(1965), from whose paper most
of the following information is
abstracted.

The natural gas used by Anchor-
age is produced from the Kenai
field near Kalifonsky Beach on
Cook Inlet. It is supplied by the
privately owned Anchorage Nat-
ural Gas Corp. and its sister orga-
nization, The Alaska Pipeline Co.

A 12-inch pipeline, 93 miles
long, brings gas to Anchorage
(fig. 1). Much of the line is
in rugged country that is acces-
sible only by tracked vehicles or
by air. There are three airstrips
along the right-of-way, which is
itself cleared to permit use of
helicopters. The 8-mile-long seg-
ment across Turnagain Arm, 30
miles south of Anchorage, has
parallel pipelines that are embed-
ded in the silt of the Arm. The
earthquake caused little damage
to the underwater line, but tec-
tonic subsidence in the area ne-
cessitated raising the automatic
control valves above the new
high-tide levels. Only one small
but potentially serious break oc-
curred in the entire pipeline.
This one, doubtless caused by
ground vibration, was at milepost
55 and consisted of a circumfer-
ential crack next to a weld in
the pipe. Access was difficult
but, once reached, the break was
easily and quickly repaired.

Damages to the 120-mile-long
gas-distribution system within
Anchorage amounted to nearly
$1 million, a heavy blow to a
company that was less than 3
years old and was just beginning
to reach financial stability.
Nevertheless, there was far less
damage to this entirely new
system whose components were
all designed and constructed to
modern code specifications than
there would have been to old or
poorly  built equipment. As
would be expected, most major
breaks in the distribution system
occurred at landslide grabens
where  near-surface  materials
moved both laterally and verti-
cally (Hansen, 1965). Some of
the more than 200 breaks in
gaslines, however, were caused
by ground cracks which had
little or no visible displacement.
Steel and copper pipes reacted
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The aerial wire system, which
serves most of Anchorage, sus-
tained only minor damage
except where poles were broken
or dislodged by landslides. In
contrast to underground power-
lines, however, which were
only slightly damaged, almost
all of the 25-mile underground
telephone-cable system in down-
town Anchorage was put out
of commission. Tension, caused
by stretching of the ground inci-
dent to ground cracks and land-
slides, pulled the cables away
from manhole connections.

CORDOVA

Utilities in the main residential
area and business district of Cor-
dova—a town built almost en-
tirely on indurated bedrock—
were unaffected by the tremors.
Slight damage was sustained by
utilities in the waterfront area,
mainly as a result of shifting of
the docks and piers on which the
utilities were located and of inun-
dation of low-lying areas. All
utilities functioned continuously
throughout the earthquake.
Minimal damage resulted from
tectonic uplift that left sewage
outfalls above high tides (Office
of Emergency Planning, 1964).

Utilities at the Cordova airport
which is on thick alluvial deposits
13 miles from the town, were dis-
rupted by vibration and ground
fractures. Overhead powerlines
were snapped by violent motions
of their poles, and underground
steam, water, and sewer pipes
were broken and made inoperative
by innumerable ground cracks.

Cordova depends largely on
diverted surface water for its
water supply; but also has two
deep standby wells. Earth-
quake damage to the distribution
system and to the sewer system
was minimal except for the frac-
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turing of pipes in the waterfront
area and at the airport.

KODIAK

Communications facilities at
Kodiak Naval Station were hard
hit. Except for Fleet Weather
Central, which required less than
5 minutes to convert to standby
power sources, naval station com-
munications were without power
for some hours. Not only was
the central powerplant inoperative,
but 2)% miles of line between the
station and the radio transmitter
had been washed out by waves.
Generators for Operations Control
and for the Tactical Air Command
and Navigation centers were also
damaged.

In the town of Kodiak, the
central telephone office was flood-
ed, and the line to a long-distance
radio-telephone transmitter atop
Pillar Mountain was downed by
earthquake shocks. Long-dis-
tance communications with the
mainland were reestablished the
morning after the quake, but for
3 weeks the only local communi-
cations were supplied by a few
portable field telephones and by
short-wave radios in taxicabs and
police vehicles. Within a month
after the earthquake about 100
telephone circuits had been re-
stored (Tudor, 1964; National
Board of Fire Underwriters, 1964;
Kachadoorian and Plafker, 1967).

The powerplant at Kodiak
Naval Station was repeatedly
flooded by waves and electricity
and steam heat for the entire
installation was cut off. Emer-
gency generators on land and on
a seaplane tender that was rushed
from Whidby Sound, Wash. (Kas-
perick, 1964), supplied partial
needs for power to the station for
2 weeks while the main plant was
being repaired. A massive power
failure occurred in the town of

Kodiak at 5:39+ p.m. This fail-
ure was during the early phase of
the seismic shaking. Automatic
equipment in the Kodiak Electric
Association generating plant made
four unsuccessful attempts in 3
seconds to reclose the circuits.
Flashes were emanating from the
plant, and the power failure re-
sulted apparently from a short
circuit at the generating plant
rather than in the feeder or dis-
tribution line. Had the power
failure not occurred before the
first seismic sea wave struck the
city of Kodiak, the inundating
waves would undoubtedly have
caused failure.

Kodiak’s water and sewage lines
were cracked in a few places by
earthquake vibration, but they
sustained very little damage ex-
cept in the lower part of town that
was destroyed by seismic sea
waves. Kodiak is served by two
water reservoirs north of town.
One of these was very slightly
damaged by shaking and both
reservoirs were closed for a few
hours after the earthquake to con-
serve water for fighting fires that
were expected but fortunately did
not materialize. Service of un-
treated water was restored the day
after the quake, and chlorination
of water was restored on March 29
(F. R. B. Norton and J. E. Haas,
written commun., 1966; Alaska
Depart. Health and Welfare,
1964).

The Kodiak sewage system was
affected similarly to the water dis-
tribution system; that is, it sus-
tained only minor damage except
near the waterfront where it was
severely damaged. Tectonic sub-
mergence of the shoreline (Kach-
adoorian and Plafker, 1967) low-
ered the sewage pumping station
to such an extent that it had to be
replaced.
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