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Failure of the Bootlegger Clay Formation beneath the Turnagain subdivision,
Anchorage, March 1964. Some homes were destroyed, others nearby emerged
relatively unscathed. (Anchorage Historical and Fine Arts Museum, negative
B69.11.20.)
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SEISMIC, VOLCANIC, AND TSUNAMI HAZARDS 'MITIGATION IN ALASKA -
AN UNMET NEED

Report from the Seismology Workshop
held in Wasilla, Alaska - February 15-16, 1982

By
J.N. Davies

EXECUTIVE SUMMARY

In mid-February 1982, seismologists from federal and state agencies,
unlversities, and the private sector met in a workshop sponsored by the Alaska
Division of Geological and Geophysical Surveys (DGGS) to discuss specific
initiatives to improve the avallability of critical seismological information
in Alaska. The motivation for holding this workshop was a widespread concern
for the lack of a statewide program to collect and disseminate seismic data
essential to mitigate the hazards from earthquakes, volcanoes, and tsunamis.
The workshop also focused on Alaskan selsmological programs jeopardized by
rapidly declining federal support.

Resolutions from this workshop called for:

a)

b)

c)

d)

£)

Establishing an Alaska Division of Geological and Geophysical
Surveys program to ensure and coordinate the statewlde collection
and dissemination of selsmic data for Alaska

Exploring methods to support seismic-hazard-mitigation programs in
Alaska through direct and 1ndirect funding from various
sources---gtate and local agencies, subgidized transmlssgsion of
seipmic data, bullding-permit fees, a levy on property insurance,
and the establighment of an endowment fund

The appointment (by the State Geologist) of a working group on
Alaskan earthquakes, volcanoes, and tsunamis to annually assess the
future needs of selsmic research, hazards mitigation, and hazards
education in Alaska, and to be available to evaluate earthquake and
eruption predictions and monitor ongoing seismic and volcanic crises

Improving the preparedness of coastal communities vulnerable to
tsunamis through upgraded communications and better wmapping of
potential postearthquake water heights

Creating both a national program focused on Alaska for comprehensive
studies of explosive volcanism and a Cook Inlet volcanological
reseaxch congortium

Making a strong statement to the Committee on Seismology of the
National Academy of Sciences asserting that Alaska should receive
increased priority in the setting of national objectlves for
earthquake research and monitoring.



BACKGROUND

Alaska is the most tectonically active state in the United States. Most
activity-—-gréat earthquakes, explosive volcanism, and giant tsunamis--—1is
concentrated in the Aleutian Islands, the Alaska Peninsula, and Priance William
Sound. Until recently, the rigk posed by these geologic hazards has been
minimal because of a sparse population and a limited industrial base. But
this situation 1s changing. The increasing pace of development of Alaska's
abundant natural resources (minerals, fish, timber) has brought about a
corresponding growth in population and a more sophigticated industrial
infrastructure. Wicth this, there 18 an increasing need to evaluate the
vulnerability of Alaska's people and economy to the potentially devastating
effects of major earthquakes and volcanic eruptions,

The state of Alaska does nmot have an adequate program to mitigate the
hazards from earthquakes, volcanoces, and tsunamis. Rlements of such a program
would include:

a) Geologic studiles to understand the tectonilc framework of Alaska, to
identify active faults, and to determine the recurrence rates of
major earthquakes

b) Seismological studies to document the seigmic history of Alaska and
to use that history to forecast future seismic activiety and its
expected effects

¢) Geotechnical studies to characterize the geismic stability of
geologlc deposits )

d) Using the above studies in land-use plamning, zoning, developing
building codes, and sliting major puhlic buildings and facilities

e) Seismic engineering investigations to develop earthquake design
criteria for specific construction projects,

Critical data are lacking to apply any one of these elements to a
specific selsmic~risk study almost anywhere in Alaska. However, the most
fundamental need 18 for comprehensive earthquake data, especially
strong-motion accelerograph data from southerm Alaska.

Seismologists are aware of these problems and until recently were content
to rely on various federally funded research and hazard-mitigation programs to
address Alaska's needs. Indeed, under the potpourri of programs that have
exlsted in Alaska, including the Outer Continental Shelf Environmental
Assessment Program (OCSEAP), about 180 sensitive seismographic stations were
established in Alaska. But with the demise of OCSEAP support for seismology
and with the stringencles that exist for most nondefense federal programs,
about half of the existing stations are expected to close in 1983,

Concern for the deteriorating sgituation in seismic monitoring and for a
state program in selsmic-hazards mitigation and its underlying data base
prompted this meeting on Alaskan seismology. Participants hope that the state



will, by adopting a coordinating role and providing a modest level of support,
make much more effective use of the data that are collected. The consequences
of not establishing the required comprehensive earthquake data base will not
necesgarily mean that unsafe construction and planning will take place
(although in some cases it is likely). Rather, the more probable result with
respect to critical facilities will be overly conservative designs and delays
in licensing caused by uncertainties about actual risks.

The remgsinder of this report 1is devoted to resolutions made at the
workshop. The first seven resolutions address specific aspects of the overall
need to improve seismic- and volcanlc-hazards-mitigation efforts in Alaska.
The last two resolutions are directed at somewhat different audiences.
Resolution 8 is primarily from some Alaskan scientists requesting that the
gtate consider a general funding arrangement for the study of Alaska's natural
resources, including natural hazards. Resolution 9 1s directed at the
national level of sclentific funding and calls for an increased emphasis on
Alaskan seilsmology and volcanology.

RESOLUTIONS

Resolution 1. Alaska Division of Geologlcal and Geophysical Surveys program
in seismology

WHEREAS, Alaska, the most seismically active state, will continue to be an
area of rapid development of natural resources, major consgtruction
projects, and population growth during the next few decades; and

WHEREAS, cost-effectlive planning and safe design for this development require
an adequate definition of the geismic hazards; and

WHEREAS, a uniform and continuous base of seismic information (including
strong-motion data) collected over a long perlod of time 18 lacking but
1s necessary to mitigate these bhazards; and

WHEREAS, the need for these data at a specific site is commonly recognized
just prior to individual construction projects, but no one project can be
expected to accept responsibility for such long-term data collection; and

WHEREAS, this responsibility is appropriately undertaken by a state or federal
agency; and

WHEREAS, DGGS has statutory responsibility to determine. potential geologic
hazards in the State of Alaska;

THEREFORE BE IT RESOLVED that DGGS establish a2 seismic program to:
a) Ensure the operation of a statewlde seismographic network, including

ingtrumentation to record strong ground motion in areas of
slgnificant earthquake potential



b) Establish a 'statewide seismic~data center

e) Coordinate the collection and dissemination of seismic data for
Alaska.

Implementation. An initisl step to implement thils program is to
designate an Alaskan seismic-data center,. Criteria for data storage, use, and
disgemination would have to be established. Existing earthquake-data sets
would be assembled and cataloged as a continuing function of the data center,
To provide for uniform and continuous monitoring of Alaskan earthquakes, a
statewide standardized seilsmograph network would be designed.

This network would be initially based on a selected configuration of
selsmograph stations now operated by a number of organizations and
supplemented by additional statlons as required. The network would be
upgraded 1n phases to provide high-dynamilce~-range, broad-band recording of
ground motions statewide. Also, an effective and efficient system for data
collection and processing would be implemented to incorporate existing
facilities in the state. These data would thus update the earthquake-data
base now used for ongoing seilsmic analyses.

Special-purpose networks will probably be operated in the state from time
to time; these networks will be coordinated and theilr data integrated with the
statewlde network as appropriate.

The seismic-data center will also provide information on earthquake
hazards to the public.

Resolution 2. A multielement program to provide funds for collection and
dissemination of earthquake-hazard data

WHEREAS, the evaluation of potentilal geologic hazards is mandated for DGGS by
the State of Alaska; and

WHEREAS, the maintenance of long-term earthquake-data collection 1s a
necessary aspect of the earthquake-hazard-investigation program; and

WHEREAS, the federal government has provided major financial support for
seismic data collection and research 1in Alaska, but this support Iis
diminishing; and

WHEREAS, stability of funding 1s necessary to maintain the continuity of data
collection and the maintenance of related technical expertise; and

WHEREAS, the primary financial support for the collection and dissemination of
earthquake-~hazard data should be provided by those who have the strongest
requirements for these data;

THEREFORE BE IT RESOLVED, that & multielement program of funding should be
established to provide long~term fiscal support, recognizing both the
gtartup and long-term-operations cosgts of the program. In the funding
program:



a) The State Geologist should actively coordinate and pursue financial
support for both a statewide gelsmic-monitoring network and
long-term collection of seismic data, and make these data available
for scientific and public use

b) The Alaska Power Authority and the Alaska Department of
Transportation and Public Pacilitles--—two state agencies with
primary responsibility for large-scale construction that are major
beneficlaries of seismic data used in designing earthquake-resistant
structures---ghould contribute financial support for the long-term
collection of seismie data

c) The feasibility of a permit fee should be investigated to provide
support for the collectlon and dissemination of strong-ground-motion
and structural-response data that are of direct benefit to the safe
design of engineered facilities. This fee could be equal to a
percentage of the costs of construction of new facilities built in
seismically actilve areas

d) DGGS should establish a matching program with municipalities and
boroughs to fund the purchase, maintenance, and operation of
strong-ground-motion recorders

e) The potential for obtaining funding for long~term seilsmic-data
collection from a levy on property insurance should be researched
through the appropriate state agency.

Resolution 3. State of Alaska support for seigmic-data transmission

WHEREAS, the State of Alaska, through its statewide computer network and
teleconferencing sygstems, has a statewide communications network; and

WHEREAS, seismic networks operated by the state govermment and university, by
the federal government, and by private unilversities provide data
esgentlal for the mitigation of earthquake hazards and safe construction
and development of resources; and

WHEREAS, seismic networks in Alagka are faced with large annual operating
costs for transmission of earthquake data to centralized recording
facilities;

THEREFORE BE IT RESOLVED, that the state should consider subsidizing the costs
of transmission of seismic data.

Resolution 4. Working Group on Alaskan Earthquakes, Volcanoes, and Tsunamis

WHEREAS, there exists a significant potential for seismlc, volecanic, and
tsunaml hazards in Alaska that may adversely affect the public safety,
future development, and economy of Alasks; and

WHEREAS, there is a large variety of federal, state, academic, and private
organizations performing research related to seismic, volcanic, and
tsunami hazards 1n Alaska with a variety of techniques; and



WHEREAS, the State Geologist has statutory responsibility for i1dentification
and evaluation of these hazards; and

WHEREAS, there exlsts a body of expertise in Alaskan seismic, volcanic, and
tsunami research that could be drawn on for advice by the State Geologist
and various state and federal agencles; and

WHEREAS, there exists a general lack of public awareﬁess of potential seismic,
volcaniec, and tsunami hazards in Alaska;

THEREFORE BE IT RESOLVED, that a working group on Alaskan earthquakes,
volcanoes, and tsunamis meet at least annually to:

a) Evaluate and document both the state of research and data collection
and any additional research necessary on seismic, volcanic, and
tsunami hazards in Alaska

b) Recommend standards for seismic monitoring and data reporting by the
organizations operating seismic stations in Alaska

e) Assigt 1in public education on mitigation of selsmic, volcanic, and
tsunami hazards 1n Alaska.

In addition, participants of the Working Group could be called on by the State
Geologist to:

a) Recommend mitigation measures related to seismiec, volcanic, and
tsunami hazards in Alaska

b) Evaluate short- and long-term predictions of earthquakes, volcanic
eruptions, and tsunamils

c) Monitor ongoing seismic, volcanic, and tsunami crises and apprise
government officials of the duration, severity, areal extent, and
effects.

The Working Group should be composed of selsmologlsts, volcanologists,
and others directly involved in research, data acquisition, engineering, or
planning applicable to evaluation and mitigation of seismic, volcanlc, and
tsunaml hazards in Alaska. A recommended means of establishing the wmembership
of the Working Group 1s selection, by the State Geologist, of 10 to 15
voluntary participants.

Resolution 5. Continuous capability for tsunami warning to Alaskan coastal
communities

WHEREAS, numerous coastal communities inm Alaska are exposed to significant
tsunami hazards; and

WHEREAS, some of these communities presently cannot always receive tsunami
warnings because of a lack of a continuously functional communications
system; and



WHEREAS, through satellite telemetry or other means, most of these communities
could receive warnings 24 hours a day,

THEREFORE BE IT RESOLVED, that the Alaska Division of Emergency Services
lnvestigate communications options and seek funds to establish
round-the-clock warning capability for all vulnerable coastal
communities.

Resolution 6. Tsunami-runup determinations for Alaskan coastal communities

WHEREAS, tsunami runups (the maximum height of water expected along a coast
following a major earthquake or volcanic eruption) have In general only
been subjectively determined in Alaska; and

WHEREAS, the imprecise nature of runup determinations has resulted in
delineation of larger hazard zones than may be required 1f current
computation techniques were used; and

WHEREAS, these techniques require both expertise and extensive computer
capability unavailable in the Natlonal Weather Service Tsunami Warning
System or any cognlzant state agency;

THEREFORE BE IT RESOLVED, that DGGS seek funding to obtain improved tsunami-
runup determinations for those communities with a high tsunami risk, as
identified by the Alaska Tsunami Warning Center.

Resolution 7. A natlonal program focused on Alaska for the study of explosive
volcanism and a Cook Inlet volcanological-research consortium

WHEREAS, the United States research effort on explosive volcanism has devoted
less than 1 percent of its total commitment to Alaska, which countains 90
percent of the explogive volcanoes in the country and hence the greatest
research opportunities; and -

WBEREAS, of the 40 historically active volcanoes in the Aleutian are, 28 have
advanced to caldera stage, which atteats to the great explosivity of the
arc volcanoes; and

WHEREAS, other north-Pacific~rim nations such as Japan and the U.S5.S5.R. have
established major programs to study and understand explosive volcanism;
and

WHEREAS, .the funding for volcanological research Iin the United States has
remained at a very low level compared with that of many other sciences;

THEREFORE BE IT RESOLVED, that a major innovative program on a national scale
be created to study explosive volcanism in Alaska. Thils program should
be multidisciplinary and should include universities and the federal and
gtate governments; and further,

WHEREAS, the size and geographical extent of the problem are 50 overwhelming,
efforts must be focused primarily om that reglon of greatest soclal and
economle importance to Alaska, the Cook Inlet =area,



BE IT ALSO THEREFORE RESOLVED, that funds should be sought to establish a
Cook 1Inlet wvolcanological research consortium to conduct
multidisciplinary research on the geologic history, seilsmotectonic
getting, eruptive style, and hazards of the five active volcanoes in the
Cook Inlet area. Such an umbrella organization would use the resources
and facilities of established federal, state, and university researchers
with expertise on explosive volcanism.

Regolution 8. An endowment fund for research on natural resources and hazards

WHEREAS, the primary source of Alaska's wealth comes from renewable and
nonrenewable natural resources, but natural phenomena such as frost
heaving, avalanches, earthquakes, flood, and volcanic eruptions can
destroy Alaskan 1lives and property. To care for and develop these
resources and to mitigate fear and damage from these hazards, it is
eggentlal to understand them. Thils understanding is best gained by basic
research on the fundamental physical aund biological processes that yield
the resources and contrilbute to the hazards.

THEREFORE BE IT RESOLVED, that an endowment fund be established, the interest
from which is to be used for research on natural resources and hazards.’

Two options may be considered for implementation:

a) Establish a fund for research, care, and development of Alaska's
natural resources and mitigation of damage from natural hazards.
The fund would be invested and administered in a manner similar to
that of the Alaska Permanent Fund. 1t could be disbursed by the
Alaska Council on Science and Techmnology (ACST) as special-project
funding, beyond the range of the council's present scope. The pre-
gent function of ACST would not be altered by assuming this added
responsibility

b) Set agide 5 percent of the earnings from the Permanenc Fund for this
purpose.

Resolutiou 9. An increased national emphasis on Alaskan seismology and
volcanology

Several critical decisions are coming up regarding a United States
national seismic network, the funding of regional metworks, and directions for
future research in earthquake prediction and hazards.

Alaska 1s the most seismlcally active state, has the highest proven
reserves of petroleum and several other natural resources, represents a unique
tectonic setting, and is likely to play an even more lmportant role in future
research in areas of high national priority. Nevertheless, Alaska has con-
sistently received low priority in the setting of national objectives for
earthquake research and monitoring. Unique opportunities exist to study sub-
duction processes, active volcanism, seismic gaps in which great earthquakes
can occur, transitions in tectonic style from oceans to continents and from
interplate motion to intraplate processes, geothermal energy, and the genera-
tion of tsunamis.



Members of the workshop recommended establishing a network of digitally
recording broad-band seismographs to uniformly monitor earthquakes statewilde,
a center to process and disseminate the data, an intensified program of
broad-based geological and geophysical measurements in seismic gaps, an array
of portable instruments and ocean-bottom selsmometers for both special
Alaska-Aleutian studies and regponse to major earthquakes, an adegquate
deployment of strong-motion instrumentation, and advanced data—communication .
techniques that will help reduce the increasing costs of transmitting data.
The group also emphasized the necessity for geodetic, in-situ stress and
sea-level measurements in zones of active deformation. To focus attention on
Alaskan seismology, the workshop members recommended special Alaskan themes at
national meetings, holding future national meetings in Alaska, and conducting
seismic~reflection profiles across Alaska of the Consortium for Continental
Reflection Profiling (COCORP)-type (such as a north-south transect across the
state that would also include the adjacent continental margins). Members also
recommended a8 periodic review of projects im Alaska, particularly a review of
the status of major seismic gaps and other areas of specilal selsmic study.
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APPENDIX A
GENERALIZED AGENDA
Workshop on Alaskan Seismology

February 15-16, 1982
Wasilla, Alaska

MONDAY MORNING

Open Plenary Session, John Davies, Chalr

Welcome by Ross Schaff

Introduction and general discussion of Workshop I, Combellick
Introduction and general discussion of Workshop LI, Davies
Introduction and general discussion of Workshop III, Carte
Introduction and general discussion of Workshop IV, Miller
Introduction and general discussion of Workshop V, Page
Introduction and general discussion of Workshop VI, Sykes

MONDAY AFTERNOON

Workshops I, II, and III meet separately

MONDAY EVENING

Workshops IV, V, and VI meet separately

TUESDAY MORNING

Open Plenary Session, Davies, Chair

Discussion of resolutions from Workshop I, Combellick
Discussion of resolutions from Workshop II, Ravies
Discussion of resolutions from Workshop III, Carte
Discussion of resolutions from Workshop IV, Miller
Discussion of resolutions from Workshop V, Page
Discussion af resolutions from Workshop VI, Sykes

TUESDAY AFTERNOON

Final rewrite of resolutions
Trip to Palmer Observatory

WORKSROP TITLES

I. Alaska Council on Tsunamis, Earthquakes, and Volcanoes
II. State of Alaska Seilsmic Observatory
ITI. Cook Inlet Volcano Observatory
IV. New Basis for Funding
V. New Basis for Funding
VI. Input to National Dialogue on Seilsmology
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APPENDIX B
LIST OF PARTICIPANTS AND ADDRESSES
Workshop on Alaskan Seismology

February 15-16, 1982
Wasilla, Alaska

DIVISTON OF GEOLOGICAL & GEOPHYSICAL SURVEYS, STATE OF ALASKA (DGGS)

Ross Schaff State Geologist
Bill Barnwell Deputy State Geologist
Randy Updike Geologist

John Reeder Geologilst
. 3001 Parcupine Drive
Anchorage, Alaska 99501
(907)274-9681

Dick Reger Chief
John Davies Geologist (7010)
Rod Combellick Geologist

Section of Surficial Materlals & Hazards
P.0. Box 80007

Fairbanks, Alaska 99708

(907)474-7062

U.S. GEOLOGICAL SURVEY, DEPARTMENT OF INTERIOR (USGS)

Bob Engdahl Chief
Branch of Global Seilsmology
Federal Center, Bldg. 25
Denver, Colorado 80225
(303)234-5084

Bob Page Geophysicist

John Lahr Geophysicist
Branch of Ground Motion and Faulting
345 Middlefield Road
Menlo Park, California 94025
(6415)323-8111

Jack Townshend Chief
College Observatory
University of Alaska
Fairbanks, Alaska 99701
(907)479~2898
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Tom Miiler Chief

Jim Riehle Geologist
Branch of Alaskan Geology
Gould Hall, Alaska Pacific University
University Drive
Anchorage, Alaska 99504
(907)278-3577

ALASKA TSUNAMI WARNING CENTER, NATIONAL WEATHER SERVICE (ATWC)

Tom Sokolowski Geophysicist In Charge
John Sindorf Assistant Geophysicist In Charge
George Carte Geophysicist
Mike Blackford Geophysicist
P.0. Box Y

Palmer, Alaska 99645
(907)745-4212

GEOPHYSICAL INSTITUTE, UNIVERSITY OF ALASKA (UAF)

Niren Biswas Assoclate Professor, Geophysics (7373)
Hans Pulpan Asgociate Professor, Geophysics (7424)
Larry Gedney Agsoclate Professor, Geophysics (7426)
Juergen Kienle Associate Professor, Geophysics (7467)
Carl Benson Professor, Geology/Geophysics  (7450)

903 Koyokuk Ave. North
Palrbanks, Alaska 99701
(907)474-7010

COOPERATIVE INSTITUTE FOR RESEARCH IN ENVIRONMENTAL SCIENCES, NOAA (CIRES)

Selena Billington  Research Associate
University of Colorado .
Box 449
Boulder, Colorado 8030%
(303)492-8028

LAMONT-DOHERTY GEOLOGICAL OBSERVATORY, COLUMBIA UNIVERSITY (LDGO)

Klaus Jacob Senior Research Associate, Seismology
Paligsades, New York 10964
(914)359-2900

Lynn Sykes Head, Seismology Department (on sabbatical leave)
Department of Geophysics
Stanford University
Stanford, Californla 94305
(415)497-9580
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GEOPHYSLICS INSTITUTE, UNIVERSITY OF TEXAS, AUSTIN (UTA)
Cliff Frolich Research Associate

Austin, Texas 78712

(512)471-6156

DIVISION OF EMERGENCY SERVICES, STATE OF ALASKA (DES)

Lloyd Turner Deputy Director
Don Drury North~central District Supervisor
Dennis Thomason Earthquake Planner

P.0. Box 2267
Palmer, Alaska 99645
(907)376-3061

WOODWARD-CLYDE CONSULTANTS (W~CC)

Woody Savage Chlef Seismologist
Three Embarcadero Center, Suite 700
San Francisco, California 94111}
(415)956-7070

HARDING~LAWSON: AND ASSOCIATES (HLA)

J.P. Singh Principal Engineer and Seismologist
P.C. Box 578
Novato, California 94948
(415)892-0821

ALASKA OIL AND GAS ASSOCIATION (A0GA)

Ray Steinmetz Leader
Geotechnlcal Hazards Group, EXXON
Houston, Texas 77001
(713)656=3907

PACIFIC GEOSCIENCES CENTER, DIVISION OF SEISMOLOGY & GEOTHERMAL STUDIES (PGC)

Bob Horner Seismologist
(contributed P.0O. Box 6000
by mail) Sidney, B.C. V8L 4B2
Canada

(604)656-8432
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