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CONVERSION FACTORS

Multiply By To obtain

millimeter (mm) 0.03937 inch
centimeter (cm) 0.3937 inch
meter (m) 3.281 foot
kilometer (km) 0.6214 mile

cubic meter (m3) 353 cubic foot

meter per second (my/s) 3.28 foot per second
microgram per cubic centimeter (lg/cm°) 8.34x 107 pounds per gallon

degree Celsius (°C)

‘F=18x"C+32

degree Fahrenheit ('F)

VERTICAL DATUM

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929-A geodetic
datum derived from a general adjustment of the first-order level nets of the United States and Canada, for-
merly called Sea Level Datum of 1929. In the area of this report, datum is mean lower low water.
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Preliminary Volcano-Hazard Assessment for
Augustine Volcano, Alaska

By Christopher F. Waythomas' and Richard B. Waitt?
SUMMARY OF HAZARDS AT AUGUSTINE VOLCANO

Augustine Volcano is a 1250-meter-high stratovolcano in southwestern Cook Inlet about 280 kilome-
ters southwest of Anchorage and within about 300 kilometers of more than half of the population of
Alaska. Explosive eruptions have occurred six times since the early 1800s (1812, 1883, 1935, 196465,
1976, and 1986). The 1976 and 1986 eruptions began with an initial series of vent-clearing explosions and
high vertical plumes of volcanic ash followed by pyroclastic flows, surges, and lahars on the volcano
flanks. Unlike some prehistoric eruptions, a summit edifice collapse and debris avalanche did not occur in
1812, 1935, 1964-65, 1976, or 1986. However, early in the 1883 eruption, a portion of the volcano summit
broke loose forming a debris avalanche that flowed to the sea. The avalanche initiated a small tsunami
reported on the Kenai Peninsula at English Bay, 90 kilometers east of the volcano. Plumes of volcanic ash
are a major hazard to jet aircraft using Anchorage International and other local airports. Ashfall from future
eruptions could disrupt oil and gas operations and shipping activities in Cook Inlet. Eruptions similar to the
historical and prehistoric eruptions are likely in Augustine’s future. The greatest hazards in order of impor-
tance are described below and are shown on plate 1.

¢ Volcanic ash clouds

Clouds of fine volcanic ash will drift away from the volcano with the wind. These ash clouds are a haz-
ard to all aircraft downwind. Airborne volcanic ash can drift thousands of kilometers from its source
volcano. Ash from the recent Augustine eruptions was reported over Alaska, Canada, Arizona, Colo-
rado, the Great Lakes, and Virginia where it interfered with air travel but did not bring about any seri-
ous mishaps or accidents.

* Volcanic ash fallout

Ash fallout from historical eruptions of Augustine occurred over several parts of mainland Alaska
where accumulations of several millimeters or more of ash were reported. Fine ash is a nuisance and
may cause respiratory problems in some humans and animals. Heavy ashfall can disrupt many human
activities and may interfere with power generation, affect visibility, and could damage electrical com-
ponents and equipment. Resuspension of ash by wind could extend the unpleasant effects of ash fallout.

* Pyroclastic flow and surge

Hot material expelled from the volcano may travel rapidly down the volcano flanks as flows of volcanic
debris called pyroclastic flows and surges. Usually these flows do not reach the coast and rarely extend
more than a few kilometers beyond the coastline of Augustine Island. They pose little hazard except to
people or boats near the island.

! Alaska Volcano Observatory, Anchorage, Alaska
2Cascades Volcano Observatory, Vancouver, Washington

THE ALASKA VOLCANO HAZARD ASSESSMENT SERIES

This report is part of a series of volcano hazard assessments being prepared by the Alaska Volcano
Observatory. The reports are intended to describe the nature of volcanic hazards at Alaska volcanoes and
show the extent of hazardous areas with maps, photographs, and other appropriate illustrations. The reports
are preliminary and subject to revision as new data become available.
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*Debris avalanche

A debris avalanche is a rapidly moving mass of solid or incoherent blocks, boulders, and gravel initi-
ated by a large-scale failure of the volcano flank. Multiple prehistoric and one historical debris ava-
lanche have occurred at Augustine Volcano, and all of them reached the sea. Debris avalanches may
move at velocities in the range of 50-100 meters per second; if they are large enough, they could ini-
tiate potentially hazardous tsunamis. However, the hazard from debris avalanches alone is limited to
Augustine Island and its nearshore zone.

¢ Lahar and flood

Hot volcanic debris interacts with snow and ice to form fast-moving slurries of water, mud, rocks, and
sand. These flows, called lahars, are common and frequent during winter-spring eruptions of August-
ine. They tend to follow streams and drainageways, and may extend to the coastline. Lahars pose no
hazard except to people on the island during an eruption.

Other hazardous phenomena that may occur but are uncommon during typical eruptions of

Augustine Volcano include:

¢ Volcanic tsunamis

Large debris avalanches that rapidly descend the volcano flanks and enter the sea may initiate volca-
nic tsunamis. During the 1883 eruption, a tsunami was probably generated by a debris avalanche. A
very large debris avalanche could initiate a tsunami that would pose a risk to low-lying coastal areas
in the lower Cook Inlet Region.

* Directed blasts

A directed blast is a lateral explosion of the volcano caused by rapid release of internal pressure com-
monly caused by a slope failure or landslide. Directed blasts are rare at Augustine Volcano and there is
evidence for only one in the last 2500 years.

¢ Pumice rafts

Pyroclastic flows and coarse proximal fallout into the sea, if voluminous enough, may form floating
pods or “rafts” of pumice. Pumice rafts will move with the prevailing ocean currents as coherent bod-
ies and could pose a risk to boats and ships in Cook Inlet, especially those operating close to the vol-
cano and in small bays around the mainland in southern Cook Inlet.

¢ Volcanic gases

Some volcanoes emit gases in concentrations that are harmful to humans. But the frequently windy
conditions at Augustine and a lack of closed depressions that could collect gases, impede the buildup
of volcanic gases. Thus the hazard from volcanic gases is minimal, unless one is actually in or around
the active vent, on or near a new lava dome, or near an active fumarole.

+ Lava flow

Streams of molten rock (lava) may extend a few kilometers from the active vent. Augustine lava flows
move slowly, only a few tens of meters per hour, and pose little hazard to humans. Some lava flows may
develop steep, blocky fronts and avalanching of blocks could be hazardous to someone close to the flow

front.

SUGGESTIONS FOR READING THIS REPORT

Readers who want a brief overview of the hazards at Augustine Volcano are encouraged to read the summary
and consult plate 1 and the illustrations. Individual sections of this report provide a slightly more comprehen-
sive overview of the various hazards at Augustine Volcano. A glossary of geologic terms is included and addi-
tional information about Augustine Volcano can be obtained by consulting the references cited in the text.
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