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“"The First Line of Defense”

“When disaster strikes, no matter where or
how, building codes - and local code officials -
are America’s first line of defense against
tragedy.”

James Lee Witt, Director
FEMA
ICC Joint Annual Conference, 1999




International Code Council

* Created in 1994
» Three statutory members

 Not-for-profit organization
» Governed by a 12-member BOD
» Corporate Officers

ICC Mission

To promulgate a comprehensive and
compatible regulatory system for the built
environment, through consistent
performance-based regulations that are
effective, efficient and meet
government, industry and public needs.




Why a Single Family of Codes?

@ Facilitate the adoption of contemporary model
codes

@ Compatibility of codes across borders

4 Central focus for code matters and national
regulatory issues

# Universal educational programs

4 Enable and encourage innovative product
development

@ Better position U.S. products and technology
in the world market

International Code Council

* Building Officials and Code Administrators
International
BOCA National Codes

e International Conference of Building Officials
ICBO Uniform Codes

* Southern Building Code Congress International
SBCCI Standard Codes
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* Coordinated and Comprehensive

* International Building Code

* International Residential Code
* Electrical, Energy, Fire, Fuel Gas, Mechanical,
* Plumbing , Private Sewage Disposal, Property

Maintenance, Zoning

¢ Code Commentaries

International Code Council

* Membership
* Non-Profit Organizations

* Governing Body
* Support Services to All Members
* Virtually identical code development processes




International Code Council

* Merged code development efforts under ICC
* Have continued as independent organizations
* Serve their members in use/application of I-Codes

* Cooperate on matters of mutual concern/interest

International Code Council

Merge into a single organization?




'ICC Code Development

@ Pro-active vs reactive

#“Who writes this thing?” and “What does
it mean?”

#“I don’t have time to get involved, I have
a full time REAL job.”




- ICC Code Development

#® Code officials
@ Design professionals (e.g. ASCE, AIA)
#® Trade associations

@ Builders/contractors

@ Manufacturers/suppliers

@ Gov’t agencies (e.g. FEMA, HUD)

@ Insurance represéntation (e.g. IBHS)
@ Anyone with vested/nonvested interest

ICC Code Development

#18-Month Cycle
#®Committee Composition
@®Floor Vote — Who’s Eligible?
# Consensus Process

#Impact on Industry




Statewide Building Codes

@ 7 States - no statewide building code

@ 10 States - building codes apply to certain
buildings and voluntary for all other
applications

# 7 States - prohibit local amendments

4 11 States - local amendments with State
approval

4 15 States - local amendments without State
approval ’

Performance Code

¥ THE OBJECTIVE
Establish the public policy intent
€ FUNCTIONAL STATEMENTS
Why objective is to be achieved
@ PERFORMANCE REQUIREMENTS
How to achieve the functional statements
@ ACCEPTABLE METHODS/SOLUTIONS

How to comply with performance
requirements




~ Performance Code

@ THE OBJECTIVE

“To provide a desired level of structural performance
when structure are subjected to the loads that are
expected during construction or alteration and
throughout their intended life.”

Performance Code

@®FUNCTIONAL STATEMENTS

n “,..designed and constructed so as to prevent injury
to occupants due to loading of a structural element
or system consistent with the design performance
level determined in Chapter 3.”

n “,..designed and constructed to prevent loss of
property and amenity consistent with the design
performance level determined in Chapter 3.”




Performance Code
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#PERFORMANCE REQUIREMENTS

» “...shall remain stable and not collapse during
construction or alteration and throughout their
lives.”

n “...shall have a low probability of causing damage
or loss of amenity through excessive deformation,
vibration or degradation...”

a “...shall be designed an constructed taking into
account all expected loads...associated with events,
magnitudes that would affect their
performance...”

Performance Code

#®ACCEPTABLE METHODS AND
SOLUTIONS

n “Prescriptive” code or standard

n Alternative designs through modeling, testing
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Code of Hammurabi* (1700s sc)

228. If a builder build a house for some one and complete it, he shall give him
a fee of two shekels 1n money for each sar of surface.

229. If a builder build a house for some one, and does not construct it
properly, and the house which he built fall in and kill 1ts owner, then that
builder shall be put to death.

230. If it kill the son of the owner the son of that builder shall be put to death.

231. If it kill a slave of the owner, then he shall pay slave for slave to the owner
of the house.

232. If it ruin goods, he shall make compensation for all that has been ruined,
and masmuch as he did not construct properly this house which he built
and it fell, he shall re-erect the house from his own means.

233, If a builder build a house for some one, even though he has not yet
completed 1t; if then the walls seem toppling, the builder must make the
walls solid from his own means.

*Translated by L. W. King

1HNAL
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INTERNATIONAL
CODE COUNCIL»

www.intlcode.org
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Article Reprinted from £Q Winter 2000 Issue for Reference during Policy Session #5

Development of the 2000 IBC and 1997 UBC seismic codes
Douglas S. Thompson, S.E. , Executive Vice President, STB STRUCTURAL ENGINEERS, INC
Saiful Islam, Ph.D., S.E., President, SAIFUL/BOUQUET Consulting Structural Engineers, INC
Robert Bachman, S.E., FLUOR DANIEL, INC

For over 40 years the seismic provisions in the Uniform Building Code (UBC) have been based primarily
on recommendations by the Structural Engineers Association of California (SEAOC) These
recommended seismic provisions are contained in a document called SEAQC Recommended Lateral
Force Requirements and Commentary and 1s commonly referred to as Blue Book This Blue Book, like the
UBC has been updated regularly.

These recommended seismic provisions were submitted by SEAOC, to the International Conference of
Building Officials (ICBO), for review, adoption and inclusion into the UBC. These recommended seismic
provisions were submitted by either the SEAOC Seismology Committee or the SEAOC Code Committee
In the distant past, building code provisions developed on the “national level” through the American
Concrete Institute (ACI), the American Institute of Steel Construction (AISC) and the American Forest
and Paper Association (AFPA), to name just a few, and were not as focused on seismic provisions as was
SEAOC Earthquakes had been perceived as a local “California” problem.

The Federal Government began changing this perception of seismic provisions twenty years ago with the
creation of the National Earthquake Hazards Reduction Program (NEHRP). Federal Emergency
Management Agency (FEMA) was charged with the task of creating a document on national earthquake
regulations. The Building Seismic Safety Council (BSSC) under the direction of FEMA was then created
and specifically assigned to create the Recommended Provisions for Seismic Regulation for Buildings
(NEHRP Prowvisions) This document first came out in 1985.

Both FEMA and BSSC continued with the updating of the NEHRP Provisions on a three-year cycle, with
revised provisions in the 1988 and 1991 editions For the most part these provisions were not used by the
model codes or by the practicing engineers This drastically changed when President Clinton signed an
executive order mandating that all new federal buildings must meet minimum standards set by the 1991
NEHRP Provisions

In 1995, the three national model code agencies, Building Officials Code Administrators (BOCA), the
International Conference of Building Officials (ICBO) and the Southern Bulding Code Council
International (SBCCI), voted unanimously to work together in the creation and publishing of one model
building code. This one model building code would be called the International Building Code (IBC).
These national model code agencies have been publishing the National Building Code, the Uniform
Building Code and the Southern Building Code respectively.

The International Code Council (ICC) was formed from members of each of the three national model
code agencies. The ICC then formed a group of code writing committees (Occupancies, General,
Structural, Means of Egress, and Fire Safety), from these members, for the creation of the one national
code. Provisions from all three national codes were looked at 1n the formation of the IBC drafts.

At the time that the ICC was formed, both BOCA and SBCCI had already adopted the NEHRP Provisions
for seismic design. Also, the three code agencies were leaning strongly towards the inclusion of the
NEHRP Provisions into the IBC. This presented somewhat of a problem for SEAOC and the western
states using the Uniform Building Code for its seismic provisions. The seismic provisions mn the Uniform
Building Code were considerably more stringent then the 1995 NEHRP Provisions After considerable



negotiations with SEAOC, BSSC, the National Council of Structural Engineering Associations (NCSEA),
SEAOC decided to support the 1997 NEHRP Provisions. As a compromise, BSSC agreed to allow
SEAOC enough input and comment to ensure that the provisions necessary to California practice would
be included into the 1997 NEHRP Provisions

Many of the changes in the 1997 UBC are a direct result of California changing from the Blue Book
provisions, to the NEHRP Provisions and many of the changes found in the 1997 NEHRP are a direct
result of including concepts found in the 1997 UBC. These changes in the 1997 UBC were made as a
transition to the 2000 IBC and the 1997 NEHRP Provisions. Both the 1997 UBC and the 1997 NEHRP
Provisions were in most cases identical, and for similar building types, would result in nearly identical
building designs.

Other problems that arose 1n the development of the 1997 NEHRP Provisions, is that the 1994 NEHRP
Provisions as written, were not acceptable as “code language” but rather more as a “reference document”.
Also, there was not enough time for a regular “consensus standard”, as was used in the development of
the 1994 NEHRP Provisions To assist the process FEMA formed the Code Resource Development
Commuttee (CRDC) through the BSSC. The CRDC assisted the ICC committees 1 converting the 1994
NEHRP Provisions into code language. The CRDC committee also helped in filling voids that existed in
the 1994 NEHRP Provisions. One of these voids was that the 1994 NEHRP Provisions only recognized
load and resistance factor design (LRFD or strength design). In this case, the 1997 UBC was used as a
model for the inclusion of allowable stress design (ASD) into the document,

How seismic provisions will be developed in the future

Now that the process of completing the 2000 IBC is complete, the process of how to incorporate revisions
to the seismic provisions into future editions of the IBC has yet to be determined. Currently, the BSSC
has been holding meetings to determine how the seismic provisions should be developed in the future.
Although not yet finalized, the process seems to be heading towards adopting the seismic provisions by
reference as a “national standard”. This would then be the same process for adoption as is used for each
of the material sections of the code.

The adoption by reference process have both advantages and disadvantages. An advantage for this
system would be to preclude a rapid adoption process for massive changes, like that occurred for the
seismic provisions in the 1997 UBC. This on the whole would be a more simplified process allowing
enough time for input and comment from all interested parties.

However, the disadvantage to this would preclude the emergency enactment of lessons learned from
earthquakes. One example of this would be the emergency enactment of no longer allowing the “pre-
Northridge” welded steel connection. Through direction from SEAOC, the code section for this
connection was removed and re-written by ICBO, in the fourth printing of the 1994 UBC. Had a full
consensus process taken place, literally thousands of buildings would have been permitted and built using
the old connection that was now known to be flawed.

New provisions in the 1997 UBC
Related to seismic design in the 1997 UBC, there were many significant changes in the code. The two
most notable are, 1) the reliability/redundancy factor, 2) the near source factor.

Based upon past earthquakes, it has been observed that structures with adequate redundancy perform
better than structures without adequate redundancy. Simply put, structures with redundancy have more
elements resisting the seismic forces or in other words, have not put “all their eggs in one basket”.
Lateral resisting elements are shear walls, steel frames or concrete frames. Prior to the 1997 UBC, similar
structures were designed for similar forces. The reliability/redundancy factor, in the 1997 UBC, has



placed a penalty on structures with lesser redundancy. This reliability/redundancy factor can place as
high as a 50 percent penalty (or design force increase) requirement on structures.

Based primarily upon recorded ground accelerations in the Northridge and Kobe earthquakes, ground
accelerations from a seismic event can be considerably higher at close proximity to the fault. Prior to the
1997 UBC, seismic regions were merely divided into broad categories, that being seismic zones 0 through
4. The California Department of Conservation, Division of Mines and Geology (DMG), has prepared a
map book of known active fault “near-source zones” in California and adjacent portions of Nevada A
“near-source zone” 1s defined as within 2 kilometers of a known fault zone. The maximum increase for
near source effects occurs within 2 km The amount of increase 1n the seismic force used for the design
decreases with distance from the fault and there is no increase at and beyond 15 km from the fault. This
“near-source zone’ can place as high as a 100 percent increase in design force requirements on structures.

New provisions in the 2000 IBC

Related to seismic design in the 2000 IBC, one of the most significant changes from the UBC is the
seismic zone mapping. In the 1997 UBC and earlier editions, the seismic zones had number designations.
These zones were from O to 4 with 4 being the area of highest seismically potential. California, for
example, has only two zones (3 and 4). The 2000 /BC has “Spectral Response Acceleration” maps.
These maps appear as contour lines. A CD-Rom will also be provided with the IBC that will provide
spectral values for a given longitude and latitude.

Also related to seismic design, the 2000 /BC also has another significant change. The 2000 IBC is
specifically written to include all types of structures except for one and two family dwellings For design
of one and two family dwellings (residential), another new code has been created the International
Residential Code (IRC). A potential problem with this new code system 1s the IRC does not contain many
of the stringent seismic provisions contained within the UBC.

See also accompanywng graphic
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Western States Seismic Policy Council
121 Second St, Fourth Floor
San Francisco, CA 94105

Web: www.wsspc.org Email: wsspc@wsspc.org
Phone: 415-974-6435 Fax: 415-974-1747

WSSPC Mission Statement

The nussion of the Western States Seismic Policy Council is to provide a forum to
advance earthquake hazard reduction programs throughout the Western Region and
to develop, recommend, and support seismic policies and programs for the region
through information exchange, research, and education.

WSSPC Board of Directors

Jonathan G. Price, Chair, Nevada

Robert J. Bezek, Wyoming Larry D. Fellows, Arizona
John Cline, Idaho James Greene, Montana
James F. Davis, California Glen L. Woodbury, Washington
WSSPC Staff

Patricia L. Sutch, Executive Director
Todd R. Fleming, Program Manager

WSSPC Policy Committees

Basin and Range Province Committee
Seeks to accurately characterize seismic hazards in the western region and maintain a high level
of awareness in policy-making bodies of the attendant seismic risk faced by the region.

Tsunami Hazard Mitigation Committee
Coordinates and implements tsunami hazards mitigation plans and focuses on developing
policies based on the current technology and science.

Economic Impacts of Natural Disasters Committee
Explores and encourages discussion of public and private policy issues that can reduce future
casualties, costs, and damages from natural disasters.

Committee for Engineering, Construction, and Building Codes
Considers the need for and requirements of seismic building codes and incentives for building
owners to retrofit older buildings.
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WSSPC Members

Alaska

Davision of Geological and Geophysical Survey

Alaska Division of Emergency Services

American Samoa
TEMCO, Department of Public Safety

Arizona
Arizona Division of Emergency Management

Arizona Geological Survey

British Columbia

British Columbia Geological Survey
British Columbia Provincial Emergency
Program

California
California Division of Mines and Geology
California Office of Emergency Services

Colorado
Colorado Office of Emergency Management
Colorado Geological Survey

Guam
Crvil Defense, Guam Emergency Services

Office

Hawaii

Hawaii State Civil Defense

Hawan Department of Land and Natural
Resources

Idaho
Idaho Geological Survey
Idaho Bureau of Disaster Services

Montana

Montana Bureau of Mines and Geology
Montana Disaster and Emergency Services
Division

The Nattonal Earthquake Risk Management Conference Program Guide

Nevada
Nevada Division of Emergency Management
Nevada Bureau of Mines and Geology

New Mexico

New Mexico Bureau of Mines and Mineral
Resources

Office of Emergency Management

Northern Mariana Islands
Northern Mariana Islands Emergency
Management Office

Oregon

Oregon Department of Geology and Mineral
Industries

Oregon Office of Emergency Management

Utah

Utah Geological Survey

Utah Division of Comprehensive Emergency
Management

Washington

Washington Military Department, Emergency
Management Division

Washington State Department of Natural
Resources, Division of Geology and Earth
Resources

Wyoming
Wyoming Emergency Management Agency
Wyoming State Geological Survey

Yukon
Emergency Management Organization
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WSSPC Affiliate Members and Partners

Affiliate Members
(Affiliate Member applications in back pocket)

Corporate Members

Degenkolb Engineers

Earth Consultants International, Inc.
EQE International, Inc.

State Farm Insurance Companies

Taylor Devices, Inc.

Federal Government

Department of Transportation
Federal Emergency Management Agency

National Oceanic and Atmospheric
Administration

United States Geological Survey

Earthquake Consortia

Central United State Earthquake Consortium

Northeast States Emergency Consortium

State Seismic Advisory Boards
Arizona Council of Earthquake Safety

Californma Seismic Safety Commission
Nevada Earthquake Safety Council

Oregon Seismic Safety Policy Advisory
Commussion

Utah Seismic Safety Commission

Local Government/Department

City of West Hollywood

City and County of San Francisco, Department
of Building Inspection

University/Department of University

California Institute of Technology,
Seismological Laboratory

Partners

Association/Non-profit/Voluntary

Association of American State Geologists
Association of Bay Area Governments

California Universities for Research in
Earthquake Engineering

Cascadia Region Earthquake Workgroup
Council of State Governments
Earthquake Information Providers Group

Emergency Information Infrastructure
Partnership

Idaho National Engineering and Environmental
Laboratory

Institute for Business and Home Safety

International Association of Emergency
Management

National Emergency Management Association

National Institute for Urban Search and Rescue
Pacific Earthquake Engineering Research Center
Seismological Society of America

Southern California Earthquake Center
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Western States Seismic Policy Council
State and Provincial Member Reports

On the following pages are annual reports submitted by the WSSPC member states and
provinces covering their activities over the course of the preceding year.

Alaska
Arizona
British Columbia
Colorado
Idaho
Montana
Nevada
New Mexico
Oregon
Utah
Washington
Wyoming

SI-6 The National Earthquake Risk Management Conference Program Guide



ALASKA

Earthquake and Tsunami Program Activities
Division of Emergency Services

The State of Alaska, Division of Emergency Services (DES) had a full agenda and a successful year with
respect to 1ts earthquake and tsunanu programs.

We continue to support the Municipality of Anchorage’s (MOA) Building Safety Division’s Post Disaster
Damage Assessment Program. During this period, August 99/00, the MOA’s PDDA Coordinator
conducted four 1nitial courses, two in Anchorage, one each in Valdez and Kenai and one refresher course
in Anchorage. He also conducted courses in Critical Building and Shelter Survey, Non-Structural Hazard
Reduction 1n Schools, Post Disaster ‘Rapid Evaluation of Educational Facilities and Wind and Flood
Damage Assessment with a total of 248 participants. Furthermore, he participated in National Building
Safety Week — Anchorage promoting the use of Building Codes within the Anchorage Bowl area.

This partnership has forged strong ties and fostered commitment from Project Impact communities,
school districts, The Army Corp of Engineers, the Department of Interior and other communities
throughout the State. Disaster awareness and preparedness has dramatically increased. The program
design has prompted the Army Corp of Engineers to adopt several aspects of it at the national level

The Division of Emergency Services continues to aggressively seek opportunities to deliver the
earthquake preparedness message. To that end we purchased the “Quake Cottage” from Safe-T-Proof, of
Westlake Village, CA. It is a small “country cottage,” complete with a simulated thatched roof. It 1s
mounted on springs and roller bearings to a dual axle trailer with a 220-volt gearhead motor with a cam
driven actuator arm. This combination can produce up to an 8.0 earthquake. (We typically demonstrate it
at approximately a 4.0-4.5 magnitude.) It is furnished with seating for three (with safety harnesses), a
small computer and cabinet, large entertainment center with VCR, speakers and TV and several framed
pictures. All have been fitted with safety retention hardware to prevent damage to the items or “Quake
Cottage” occupants

The “Cottage” is a resounding success. We took it to three fairs: Fairbanks, Ninilchik and the State Fair
in Palmer, Alaska. It has been very popular with approximately 250, 500 and over 1000 individuals,
respectively. Occupants experienced a near source 4.0-4 5 earthquake. The unanimous response was
surprise that 1t was “only a 4.5 earthquake.”

Participation in fairs provides us the opportunity to spread the preparedness and mitigation message
through hundreds of conversations with fair-goers, by playing disaster videos, and distributing thousands
of pamphlets, booklets, and brochures. The handouts include the “Emie Earthquake” Coloring Book
(which was designed and printed by DES and has been a big promotional and educational item),
pamphlets from Red Cross, FEMA, and NOAA. DES also staffs a separate a booth at the State Fairs in
Fairbanks and Palmer, as well as at the annual Alaska Municipal League Conference. The messages are
similar but the audience at the conference is focused more towards State and local government officials,
i.e. those people who are in the position to directly influence State/local programs and policies. We also
receive and are responsive to numerous Inquiries and requests for earthquake preparedness information
and presentations from other sources, such as schools, day care centers, hospitals, medical offices,
community centers, local businesses and military bases throughout the State. We are becoming
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increasingly more effective in getting the message out before a disaster and this is instrumental in
reducing damage and saving lives.

The NOAA and State of Alaska sponsored Tsunami Inundation Mapping project for three communities
on Kodiak Island is nearing completion. The University of Alaska’s Geophysical Institute and the Alaska
Division of Geological & Geophysical Surveys, respectively, are in the final stages of completing the
modeling and production of inundation maps. We have identified the next three communities to be
modeled and mapped. The three communities are Seward, Sitka and Sand Point. Seward and Sitka have
the greatest need, unfortunately, neither one has accurate bathymetric information available. This
situation has been identified and coordinated with NOAA’s Pacific Marine Environmental Laboratory
(PMEL) and Tsunami Inundation Mapping Efforts (TIME). The communities of Sand Point,
Homer/Seldovia and Whittier are the next up for inundation modeling and mapping.

DES has a funding and management role in the Microzonation Project for Anchorage, which is nearing
completion. Major support for the multi-institutional project is from the Alaska Science and Technology
Foundation. This grant is in year seven of eight and involves installing seismic investigation and
monitoring equipment that produces data to develop more accurate seismic maps for Site Response Maps
and for use in HAZUS Loss Estimation Program. They will be used to provide the design and
engineering community, MOA agencies, and the public, more complete seismic information. This
translates to a seismically safer community through zoning and building code regulations and
enforcement.

The State’s Tsunami Signs Project funded by NOAA is moving forward. Sitka, Alaska was our first
community with Sand Point a close second to complete requirements and place tsunami signs throughout
their communities. The communities of Homer and Seward, Alaska have received their signs and are in
the final stages of getting them installed. Seldovia is preparing their plan and determining their needs.
Funding permitting, DES is offering every at-risk coastal community in Alaska the opportunity to
participate in the tsunami sign program.

One project of note is with the Alaska Department of Parks and Recreation. They are the first in the
nation to identify and place tsunami hazard warning and route signs in remote (inaccessible by road)
coastal locations. They saw a need to inform backcountry hikers, kayakers and other outdoor adventurists
of the tsunami dangers associated with their activities in remote locations.

Submitted by R. Scott Simmons, Division of Emergency Services
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ALASKA
ALASKA GEOSCIENCE REPORT

Alaska Division of Geological & Geophysical Surveys
and
University of Alaska Fairbanks

The Alaska Division of Geological & Geophysical Surveys (ADGGS) finished compiling
geotechnical borehole data and water-well logs for western Anchorage under a project funded by
the Earthquake Hazards Reduction Program (NEHRP) of the U.S. Geological Survey (USGS).
The GIS database currently contains about 4,500 georeferenced boreholes and well logs.
ADGGS published a preliminary geologic map and seven geologic cross sections of central and
east Anchorage 1n 1999 based on these data, and will extend the map and cross sections
westward with the newly entered data. The subsurface stratigraphic modeling resulting from this
project 1s providing important data for site-response and seismic soil-type maps being prepared
as part of the Anchorage Seismic Microzonation Project (see below). In cooperation with the
University of Alaska Fairbanks, ADGGS will publish a set of three spectral site-response maps
of Anchorage by December 2000. Site-response values shown on these maps directly
complement the ground-motion calculations prescribed by the 2000 International Building Code.

ADGGS 1s compiling data on Quaternary faults and folds in Alaska under a project partially
funded by USGS. The project will result in an atlas of these structures 1n the state, including a
GIS database of fault traces and fold axes. ADGGS 1s also beginning a project to produce
generalized earthquake ground-shaking hazard maps of coastal districts in southeastern,
southcentral, and southwestern Alaska. This two-year project is funded by the National Oceanic
& Atmospheric Administration (NOAA) through the Coastal Policy Council. HAZUS loss-
estimation software will be used to produce the maps, based on the USGS probabilistic ground-
acceleration maps of Alaska and denivative seismic soil-type mapping.

The University of Alaska Geophysical Institute (UAGI) in Fairbanks operates the Alaska
Earthquake Information Center (AEIC) 1n cooperation with USGS. AEIC records and analyzes
Alaska earthquake data and disseminates earthquake information to the public. AEIC monitors
seismucity 1n the state and surrounding regions using a network of roughly 550 channels of
seismic data. AEIC staff responds to significant earthquakes on a 24-hour basis and faxes or
emails information releases on felt events to interested agencies, individuals, and the media
within 1/2 hour. Expansion of the network has proceeded in three directions. Staff at the UAGI
seismology lab participate in the Princeton Earth Physics Project (PEPP) to develop workshop
demonstrations for Alaska K-12 teachers. Through PEPP, UAGI has obtained 11 new broadband
seismometers to install 1n high schools throughout the state. Second, as part of the National
Tsunami Hazard Mitigation Program, UAGI is upgrading and augmenting the seismic network
with modern digital broadband seismic stations. Five of the planned 21 sites have been installed
to date. Third, the Alaska Volcano Observatory (AVO), a cooperative program between UAGI,
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ADGGS, and USGS, continues to expand the seismic monitoring of Alaskan volcanoes, most
recently in the Adak Island vicinity and Wrangell Mountains.

UAGI is leading the Anchorage Seismic Microzonation Project, which is funded by the Alaska
Science and Technology Foundation and involves researchers from several institutions. ADGGS
is a formal participant in this project. The purpose of the project is to determine the surface and
subsurface seismic characteristics of the soil and substrata beneath Anchorage. A network of
state-of-the-art weak-motion seismometers, operating for about 6 months, recorded 114
microtremors 1n the Anchorage bowl at 0.2 and 1.0 Hz. Additionally, surface measurements of
shear-wave velocities in the upper 30 m have been conducted at 36 sites throughout Anchorage.
In combination with the subsurface geologic data being compiled by ADGGS, the results are
being used to prepare site-response and NEHRP soil-type maps. Additional products will
include shear-wave velocity structure to several hundred meters depth and probabilistic
acceleration and velocity maps.

As part of the National Tsunami Hazard Mitigation Program, UAGI and ADGGS are
collaborating on a Tsunami-Inundation Mapping Project with funding from NOAA through the
Alaska Division of Emergency Services. Kodiak Island is the first area for which inundation
modeling and hazard mapping will be completed. Supplemental funding will be provided by the
Alaska Science and Technology Foundation to extend the mapping to additional communities.
Completion of inundation maps for the Kodiak area is expected by December 30, 2000. Project
information is available on the National Tsunami Hazard Mitigation Program web site
(http://www .pmel.noaa.gov/tsunami-hazard/) and on the AEIC web site
(http://www.aeic.alaska.edu/tsunami/index.html). The project includes installation of 21 new
broadband seismometers.

Other UAGI earthquake-hazards research projects include:

e Accurate cataloging of ground-motion characteristics and spatial parameters of Alaskan
earthquakes

¢ Crustal deformation measurements using GPS and SAR interferometry

¢ Cooperative project with Norway for joint seismic monitoring of the Arctic

o IRIS/PASCAL transect across the Alaska range to evaluate crust & upper mantle structure

¢ NSF-funded project to use the Arctic Regional Supercomputer (Cray) to model three-
dimensional seismic wave propagation throughout Alaska

o NEHRP-funded project to study crust and upper mantle attenuation in Alaska

Submitted by Rod Combellick, Engineering Geology Section Chief, Alaska Division of

Geological & Geophysical Surveys and Roger Hansen, State Seismologist, University of Alaska
Fairbanks
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ARIZONA

Arizona Geological Survey
Summary of Seismic Hazard Activities

The Arizona Geological Survey (AZGS) has been engaged 1n several earthquake-hazard related projects
1n the past year. The AZGS released Map 34, “Earthquake Hazards in Arizona”, developed 1n cooperation
with the Arizona Division of Emergency Management, the Arizona Earthquake Information Center at
Northern Arizona University (AEIC), and FEMA. This publication builds on a new historical earthquake
catalog for Arizona developed by the AEIC and a Quaternary fault data set developed by the AZGS in
cooperation with the USGS Earthquake Hazards Reduction Program (AZGS Open-File Report 98-24)
The centerpiece of Map 34 is a 1:1,000,000-scale map showing Quaternary faults and historical
earthquake epicenters 1n Arizona over a shaded relief background. In addition, information on notable
historical earthquakes and selected Quaternary faults is summarized in tables. Several smaller panels with
theme maps, illustrations and text provide some basic information about earthquakes and faults, describe
the historical earthquake record and the geologic record of young faulting in Arizona, and consider the
relative level of seismic hazard in Arizona.

The AZGS and the Utah Geological Survey are conducting a cooperative research effort to evaluate
seismic hazard associated with the Hurricane fault in rapidly developing southwestern Utah and
northwestern Arizona. This research is jontly funded by the state surveys and a NHERP grant from the
U.S Geological Survey, and researchers at Arizona State University and the University of Utah have
contributed to the investigations in Arizona. The results of our work in the past few years indicate that
two sections of the Hurricane fault ruptured during the early to middle Holocene, generating earthquakes
with estimated magnitudes of between 6.5 and 7. We are conducting further detailed investigations to
estimate the ages and lengths of young ruptures along other sections of the Hurricane fault. New Ar/Ar
and cosmogenic dates for basalt flows displaced by the fault are providing better constraints on long-term
slip rates for various sections of the fault The results of this work will significantly improve our
understanding of the hazard associated with this major normal fault.

During the past year, AZGS staff responded to numerous inquiries regarding earthquake hazard in
Arizona and actively participated in the Arizona Council for Earthquake Safety.

Submitted by Philip A. Pearthree, Research Geologist
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PROVINCE OF BRITISH COLUMBIA

Provincial Emergency Program

The Attorney General of British Columbia, minister responsible for the Provincial Emergency Program
(PEP), has agreed to the creation of a senior management body which will proceed to development of a
structured earthquake preparedness program.

As this is being written, staffing is underway to create an Earthquake Preparedness Section within PEP
incorporating a program manager, an emergency management analyst, a professional engineer, and
clerical support. The main function of that section will be to support a multi-disciplinary Seismic Safety
Committee that has been authorized and mandated to develop a long-term seismic safety strategy. A
senior public information officer will also be assigned to several major awareness campaigns that have
been identified.

The Committee will not have to start from scratch. Much work has already been accomplished, and the
scope of the future directions we must take has been identified by the principal agencies that need to be
involved because of their jurisdictional responsibilities. Much of the long-term work will lead to
mitigative initiatives (including tsunami mitigation).

As has been the case for 12 years, BC planners will continue to work with our counterparts in the WSSPC
states.

Submitted by David Gronbeck-Jones, Provincial Emergency Program
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COLORADO

Colorado Geological Survey
and
Colorado Office of Emergency Management

The Colorado Geological Survey (CGS) and Colorado Office of Emergency Management (OEM) are
actively engaged 1n several projects related to earthquake hazards and awareness in Colorado. The COEM
released a map titled “Colorado Earthquake Hazards” last fall. This map depicts historic earthquake
epicenters, Quaternary faults and folds, and high consequence dams, and includes information on
earthquake preparedness and magnitude and intensity scales. The CGS recently released Bulletin 52, an
interactive CD-ROM on “Colorado Earthquake Information, 1867-1996”. This report contains a
descriptive table and map with information on Colorado earthquakes during the historical period.
Isoseismal maps and felt reports for many of the larger events are included in the report. It summarizes
results from regional seismographic networks that have operated in Colorado and describes known focal

mechanisms.

A press release on CGS Bulletin 52 and an open-file report on Quaternary faults generated considerable
terest 1n earthquakes in the media. Several articles on Colorado earthquake hazards appeared in
newspapers, and both radio and television carried stories. The CGS recently hired Vince Matthews to
manage their Earthquake Program.

The Earthquake Subcommuttee of the Colorado Natural Hazards Mitigation Council has been very active
during the past year. Its members include Bob Kirkham of the CGS and Marilyn Gally of the OEM The
subcommuttee released an informational update on Colorado earthquakes that has been widely distributed
and frequently used by the media and private citizens. The subcommittee is currently working with the
City and County of Denver Office of Emergency Management to use HAZUS to analyze earthquake risk
for this urban area. Other local government agencies wishing to utilize HAZUS to analyze earthquake risk
for their communities are encouraged to coordinate with the subcommittee, especially in regards to the
review any proposed earthquake scenarios. The subcommittee is charged with selection of professionals
to represent Colorado on the Advanced National Seismic System Intermountain West region.

Last fall the governor of Colorado signed an honorary proclamation declaring November 7-13, 1999 as
Colorado Geological Hazards Awareness Week As part of this effort, maps and brochures on earthquake
hazards and awareness were distributed to the school districts.

Submitted by Bob Kirkham, Colorado Geological Survey, and Marilyn Gally, Office of Emergency
Management.
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IDAHO

Idaho Geological Survey
and
Idaho Bureau of Disaster Services

The Idaho Geological Survey and the Idaho Bureau of Disaster Services continued an extensive annual program 1n
hazard mtigation A summary of the highlights from the past year follows

Seismic Activity

The Bureau of Disaster Services tracks six seismic networks 1n and around Idaho for events that impact the state and
reported 816 events M2 0 and greater, 64 events M3.0 and greater, and 2 events M4 0 and greater for the 12-month
period ending December 31, 1999. No damage was reported, but a M5.3 event 1in western Montana was felt 1n Boise,
over 270 mules distant.

Earthquake Studies

Based on experience from a previous study of the ground-shaking hazard 1n Pocatello and Idaho Falls, the Idaho
Geological Survey imtiated an urban earthquake study of Boise using the SHAKE program. Surficial geologic maps
and data from 84 well logs was used to characterize the seismic parameters. Characteristic and random earthquake
scenar1os were selected from the best available data. A characteristic earthquake of M 7 at a distance of 40 km with
a recurrence of 6.7ka or less and a random earthquake of M 6.0 at 14 km with a recurrence of 10ka were used for the
model These preliminary data are being processed and the final results will include penod, amplification and
acceleration maps of the Boise area.

Field investigations of faults 1n the Hells Canyon region continued in cooperation with the State of Oregon and
Boise State University. A geology graduate student from Oregon State University has begun a thesis-mapping
project and undergraduates participating 1n the EDMAP program from Boise State University continue quadrangle
mapping in this structurally complex area.

Fault Studies

The fault map of Idaho (Miocene and younger) was presented for review and comment by the IGS at the Rocky
Mountain Section of the Geological Society of America meeting 1n Missoula this spring. The map benefited by the
mnput from several individuals who generously shared new information These changes are being incorporated into
the map and the linked database for a final product this fall.

Earthquake Education

The Idaho Geological Survey conducted an annual Teachers field workshop 1n central Idaho 1n partnership with the
Bureau of Disaster Services and the Idaho Earth Science Teachers Association. The workshop included seismicity of
the Stanley basin-Sun Valley area, which has experienced MMI VI shaking from several historical events, and
demonstrated some of the difficulties in assessing tectonic structures resulting from glaciation’s obliterating surface
features

The Idaho Geological Survey instituted a project to capture classroom activities generated from the teachers
workshop. The project provided an inventory of all the classroom activities generated by previous workshop
participants. Five participating teachers designed and developed exercises based on therr field experiences. Results
will be presented at the National Science Teachers Association annual meeting 1in Boise 1n October and 1s also
planned for the National Geological Society of America meeting in Reno this November.

School Mitigation Projects

The state’s Hazard Mitigation Grant Program used funds from recent disasters to fund three non-structural seismic
mutigation projects for Idaho schools. In Coeur d’ Alene, the school district facilities manager sold the program as
overall safety rather than seismic, since the hazard 1s not universally accepted 1n this moderate-risk area For
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instance, teachers and admunistrators were receptive to securing cabinets and library shelves because they knew that
students and faculty were known to climb on them rather using step-stools

At the summer IGS teacher’s field workshops, IBDS often presents a quick course n rapid visual screening for
potential earthquake hazards based on the methodology described in ATC-21/FEMA 154 The objective 1s to
provide awareness tramning for the school environment. A Twin Falls teacher took the methodology to the classroom
and combined the data with an ESRI grant. Her students visited downtown and attempted to 1dentify building types
and then mapped them using ArcView. A Moscow teacher had his students identify nonstructural hazards 1n their
high school During this exercise the students noted that an assigned evacuation route passed below a chimney they
felt was of unreinforced masonry construction. Below the chimney was the main gas meter, and next to 1t the mamn
electrical transformer. When this was brought to the attention of the school's administration, students were offered
the opportunity to determine alternative routes

Project Impact

As part the City of Boise’s Project Impact earthquakes task, Wiss Janney Elstner evaluated several city-owned
buildings, including an unreinforced masonry fire station Using USGS hazard maps exclusively—despite recent
demonstration of active faulting within 50 mules of the city—the report suggested mimimal risk 1n the Boise area,
leaving local buillding officials 1n an awkward defense of their more stringent building code.

Despite this disappointing engineering report, Boise has formed a Regional Earthquake Safety Committee, which 1s
1n the early stages of organization

Blaine County, Idaho’s most recent Project Impact community, plans to assess schools for seismuc safety and carry
out any indicated retrofits, thus combining community benefits since schools also serve as emergency shelters

Landslide Mitigation

Idaho experienced continued landslide damage to transportation routes and urbanizing areas As a result of a
recommendation made by the 1997 Governor’s Landshde Taskforce, the Idaho Geological Survey designed a GIS
landslide database, and 1s ready to populate 1t with data from other state and federal agencies. A ptlot area was
chosen 1n the Lattle Salmon River corridor an area heavily impacted by landshdes in 1997 and 1998. This year the
IGS 1s producing landshide information for county officials coping with shoreline development pressures around

Lake Coeur d’Alene

Post-earthquake Clearinghouse

Both IBDS and IGS participated in WSSPC’s Basin-and -Range subgroup looking to transfer the "California model"
of clearinghouse operations to states with smaller and less-experienced response structures. In conjunction with
these activities, IBDS assessed implementation of a clearinghouse operation as part of the revised state emergency
plan and determuned that 1t 1s consistent with state emergency response and can be implemented through procedure

writing

Building Code Legislation

While adoption and implementation of building codes remain a local option, new legislation requires that, if a
Junisdiction adopts a building code, 1t must be the same code and version adopted by the State, and that the
Junisdiction’s building 1nspectors must be certified by the State.

Submitted by Roy Breckenridge, ldaho Geological Survey and Stephen Weiser, ldaho Bureau of Disaster
Services
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MONTANA

Disaster and Emergency Services Division

Montana’s Earthquake Program has been quite busy this year. In addition to regular program duties,
several other important projects are underway. As you may already know, this year’s fire season has
consumed our agency’s time and resources and little else is currently being addressed. However, we have
managed some great accomplishments. Here 1s a listing of some of Montana’s Earthquake Program
highlights for 2000:

¢ Hazard Assessment Steering Committee:
The first convening of the Hazard Assessment Steering Committee took place April 7.
Definitions for the document were developed and a comprehensive outline was discussed and
outlined. Due to the magnitude of the project, a Request for Proposal was put together and a
successful candidate will help with the timeline, budget and scope of work necessary to complete
this long term endeavor.

e HAZUS:
We have used this program to run scenarios which have been used to develop exercises,
determine training priorities, and provide insight to the legislature. We are currently attempting
to gather the resources necessary to update to Level I and Level III data. This data will provide
us with much more accurate scenarios.

HAZUS will be a major component of the Hazard Assessment development process.

e Newsletter:
Our newsletter continues to be an effective means of sharing information about emergency
management with a wide array of individuals and organizations. If anyone would like to receive
a copy, please contact our office and we will put you on our mailing list.

e All-hazard educations:
The program manager is currently serving on the School Preparedness Resource Committee.
Two current highlights include:

o Created a brochure for dissemination regarding information about our group and how we
can be of assistance.

o Currently working on an All-Hazard Flip Chart which is at the printers and will be made
available to all schools within the state. If you are interested in either, please contact our
office.

e In addition, the program manager is serving on the Storm Ready Advisory Council for Montana.
This is a great partnership with the National Weather Service and the benefits overlaps into many
other areas of the program’s responsibilities.

o Earthquake Preparedness Month:
This is, by far, the Earthquake Program's most successful program. Last year's activities won
WSSPCs Awards in Excellence for Outreach to the General Public. With continual support from
the counties and increasing growth in the participation rate, earthquake risk awareness is on the
rise in our state. Preparation for this year's event has started and will emulate last year's
activities; however, we have some new things in the works. The "Earthquakes Rock" slogan will
continue to be the theme for our campaign. Flyers and bookmarks will be disseminated once
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again as they were a big success last year. A poster is being developed to reflect Montana's risk
and we are working on All-hazard "Safety Spots". Finally, through MSU, PBS is doing a
documentary on earthquakes in Montana and has asked me to participate. This should be a fun
project and will be a great resource and fun avenue to educate our citizens.

Submitted by Monique Lay, Montana Disaster and Emergency Services Division.
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MONTANA

Montana Bureau of Mines and Geology

In February 2000, the Montana Bureau of Mines and Geology completed work on the Hazard Grant
Mitigation Program that the Montana Disaster and Emergency Services Division awarded in 1998. New
products include 1) Montana’s first permanent broadband seismograph (purchased, installed, and operated
cooperatively with the US Geological Survey’s National Seismic Network); 2) a new map showing
Quaternary faults along with recent and historic earthquake epicenters in western Montana (prepared in
cooperation with the US Geological Survey); 3) institutional membership in the Incorporated Research
Institutions for Seismology (IRIS); 4) a new earthquake-hazard information pamphlet for general
distribution; 5) a new traveling display that describes earthquake hazards in Montana and mitigation
techniques; and 6) an uninterruptable power supply for the Earthquake Studies Office.

The new seismograph is housed in an underground vault 30 miles west of Bozeman and became
operational on November 13, 1999. It is an extremely quiet site that yields excellent seismic records. The
new fault map includes Quaternary fault data compiled by the US Geological Survey. An extensive
database containing information about these faults is available on CD-ROM. The uninterruptable power
supply was in place and operational during two significant power outages (the first lasted 36 hours) on the
Montana Tech campus last spring.

The operation of the seismograph network was significantly enhanced in June 2000 with the addition of
three new Earthworm nodes and a real-time database. New Earthworm nodes were installed (with
assistance from the Confederated Salish and Kootenai Tribes and the USGS) in Ronan and Missoula,
Montana, and also in Rexburg, Idaho. The Ronan node sends data from six seismograph stations operated
by the Confederated Salish and Kootenai Tribes to the Earthquake Studies Office in Butte in real-time via
the Internet. The Missoula node sends data received at the University of Montana from five stations in
west central Montana and the Rexburg, Idaho node contributes data received at Rick College from three
stations in eastern Idaho. All nodes perform various levels of local data analysis depending on the local
institution’s desires. The Earthworm system at the Earthquake Studies Office combines data from the
twenty stations received in Butte, data from the three nodes, and data received from other networks
operating in the surrounding region. Seismic events recorded by these stations are analyzed within two to
three minutes of being received and are stored in an Oracle database connected to a web page. The web
page 1s still under development but maps and seismograms may be viewed at URL:
http://192.160.47.132/earthwormy/. This web page also includes seismogram images for the most recent
week from each of the 32 stations in the Montana seismograph network. Seismic data from the Montana
network is also continuously fed to a separate computer operated as part of an NSF experiment (awarded
to the University of Colorado Boulder, University of Oregon, and the University of Utah) to record and
analyze seismic waves traversing beneath the Yellowstone Hotspot.

The northern Intermountain Seismic Belt remained seismically active. From August 1, 1999 through July
31, 2000, the Earthquake Studies Office located and cataloged 567 earthquakes of magnitude 1.5 or larger
from western Montana and nearby parts of Wyoming, Idaho, and Canada. Residents reported thirty-two
of these earthquakes as felt. The largest Montana earthquake in 25 years occurred on August 20, 1999 in
the Red Rock Valley of extreme southwestern Montana. The Red Rock Valley earthquake measured 5.2
and was widely felt but caused no significant damage. A network of portable seismographs deployed in
the epicentral area recorded a magnitude 4.0 aftershock along with hundreds of smaller events. A swarm
of 181 earthquakes from March 21 though July 29, 2000 centered east of Townsend (between Bozeman
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and Helena) included magnitude 4.0 earthquakes on April 8 and May 24. Residents living in the
epicentral area reported feeling earthquakes as small as magnitude 1.9.

The results of research projects on western Montana seismicity were presented through talks and posters
at the American Geophysical Union meeting in San Francisco in December 1999 and at the Rocky
Mountain Section meeting of the Geological Society of America in Missoula, Montana in April 2000. An
earthquake awareness program sponsored by Montana State University, Gallatin County Disaster and
Emergency Services, and the Montana Bureau of Mines and Geology was presented 1n Bozeman last
October, which 1s earthquake awareness month and the anniversary of the 1935 Helena earthquakes.

Submitted by Mike Stickney, Montana Bureau of Mines and Geology.
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NEVADA

Nevada Bureau of Mines and Geology
and
Nevada Division of Emergency Management

Earthquake programs in Nevada are interconnected among state and local agencies through the Nevada
Earthquake Safety Council. The lead state agencies are the Nevada Division of Emergency Management,
the Nevada Bureau of Mines and Geology, and the Nevada Seismological Laboratory. The Council
facilitates public input, develops consensus about seismic issues within public and private sectors, and is
the public advisory body for state seismic policy and the Nevada Earthquake Risk Reduction Program of
the Division of Emergency Management.

In the 1999-2000 fiscal year outstanding projects of the Nevada Earthquake Risk Reduction Program
include 1) preparation of a booklet on earthquake hazards and risk reduction titled Living with
Earthquakes in Nevada, 2) completion of the first draft of the Nevada Earthquake Risk Mitigation Plan,
3) preparation and wide distribution of the Nevada Earthquake Safety Calendar, 2000, and 4) state-
agency functional exercise hosted by FEMA at Emmitsburg, Maryland based on the Planning Scenario
for a Major Earthquake in Western Nevada.

Living with Earthquakes in Nevada is a 34-page, color booklet designed to inform Nevadans about the
earthquake threat in the state, earthquake preparedness and mitigation measures, and a science
background about earthquakes. The booklet uses Putting Down Roots, written for Southern California, as
a core and tailors this for Nevada as well as updates it. Sections on what happens during a disastrous
earthquake, eliminating nonstructural hazards, and avoiding earthquake-related fires were also added.
The booklet is for sale from the Nevada Bureau of Mines and Geology for $3, and it is hoped to gain
statewide distribution as a newspaper insert.

The Nevada Earthquake Risk Mitigation Plan sets forth a statewide policy in pursuit of an earthquake-
resistant Nevada within the next 30 years. The plan addresses seven elements: Geosciences, Earthquake
Awareness and Education, Land Use, Existing Buildings, Earthquake Preparedness, Earthquake
Response, and Earthquake Recovery. There are 12 objectives distributed among these elements, and 31
strategies for achieving these objectives.

The Nevada Earthquake Safety Calendar, 2000 was prepared using the winning posters from a statewide
school contest with the theme “Get Your Kit Together.” The calendar features guidelines for a 72-hr
earthquake kit, emergency instructions for shutting off utilities, an earthquake safety crossword puzzle
and wordsearch, home earthquake-safety tips, and information about nonstructural hazards. Also
included are Web sites for earthquake safety and selected FEMA publications and videos. The calender
was distributed to all schools in Nevada.

The Nevada Division of Emergency Management put together a functional exercise for state agencies
hosted by FEMA and using a major earthquake disaster. The exercise was attended by 100 participants,
including representatives from the governor’s office and the directors and chiefs of many agencies. The
exercise tested the operation and effectiveness of the state emergency operations center, policy-makers,
many support functions, and the emergency management program EM-2000™.

Submitted by Craig M. dePolo and Jonathan G. Price, Nevada Bureau of Mines and Geology, and James
L. Walker, Nevada Division of Emergency Management
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NEW MEXICO
New Mexico Bureau of Mines and Mineral Resources
and
New Mexico Office of Emergency Management

According to seismologists Drs. Allan Sanford and Kuo-wan Lin, earthquake activity in New Mexico was
low for the year through August 31, 2000. "Nearly all events with magnitudes greater or equal to 2.0
occurred in a 5,000 km® region surrounding Socorro in the central Rio Grande rift or in a small area ~45
km northwest of Carlsbad. The strong shocks in the Socorro area occurred during short-duration swarms
at five different locations. The strong shocks northwest of Carlsbad are a continuation of a swam that
commenced in January of 1997."

Dr Rick Aster reports that seismological research in New Mexico includes cooperation by several
groups: (1) the New Mexico Tech Earthworm network consists of 18 stations in NM and data feeds from
several other regional stations (see www.ees.nmt.edw/Eworm/eworm.html). The Earthworm system also
sends continuous data streams to USGS-Golden. (2) A seismological network to monitor activity near the
Waste Isolation Pilot Project (WIPP) in southeastern New Mexico. (3) The IRIS/PASSCAL (Incorporated
Research Institutions for Seismology/Program for Array Seismic Studies of the Continental Lithosphere)
instrument group 1n Socorro (http://passcal 1.nmt.edu/index.html), which reached 12 full-time professional
positions, supported 55 projects around the world last year (including 2 major broadband projects in New
Mexico’ Ristra, and CD-ROM). Ristra now has 55 stations operating continuously in New Mexico and
nearby states (see www.ees.nmt.edu/Geop/Ristra/ristra.html) and is supporting two NMT graduate
students Understanding the detailed structure of the earth's crust and upper mantle in the southern Rocky
Mountains and adjacent Great Plains is the goal of Continental Dynamics-Rocky Mountain Project

(www geo.utep.edu/CDROM) (4) Cooperation continues with the U.S. Geological Survey in Golden,
Colorado, and the Albuquerque Seismological Laboratory (http://aslwww cr.usgs.gov).

With two arrays now operating in southeastern New Mexico, the New Mexico Tech seismologists
recently recorded the pipeline explosion southeast of Carlsbad and received media attention (see
www.ees nmt.edu/Geop/Pipeline/pipeline htmi for a few details).

Educational outreach mcluded a completely new display of seismology at the New Mexico Museum of Natural
History and Science, an updated display at the New Mexico Bureau of Mines & Mineral Resources Mineral
Museum at New Mexico Institute of Mining and Technology, some teacher workshops, and additions to the Tremor
web site(http //tremor nmt.edu). Several new maps and other publications are pending (see below)

At the DPS, Evonne Gantz was hired to help Susan Walker with the Earthquake Mitigation Program

Several seismological and paleoseismological studies are on-going or recently completed in New Mexico during the
past year Information concerning some of this work 1s in the following reports

Ayarbe, J , 2000, Coupling a fault-scarp diffusion model with cosmogenic 36Cl1 Rupture chronology of the Socorro
Canyon Fault, New Mexico: Masters thesis, New Mexico Institute of Mining and Technology, Socorro, 116 p.

Ayarbe, J, Phillips, F. M., Harrison, J. B. J , Elmore D., and Sharma, P., 1999, Earthquake chronology established
by calibrating a fault-scarp diffusion model with a cosmogenic nuchde’ Prelimunary results from the Socorro
Canyon Fault [abs ] New Mexico Geology, v. 21, p. 39

Connell, S. D., and Wells, S. G., 1999, Pliocene and Quaternary stratigraphy, soils, and tectonic geomorphology of

the northern flank of the Sandia Mountains, New Mexico: Implications for the tectonic evolution of the Albuquerque
Basin New Mexico Geological Society, 50® Field Conference, p- 379-391
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Koning, D , 1999, Fault segmentation and paleoseismicity of the southern Alamogordo fault, southern Rio Grande
nft, New Mexico: Masters thesis, University of New Mexico, Albuquerque, 83 p.

Dethier, D P., 1999, Quaternary evolution of the Rio Grande near Cochit1 Lake, northern Santo Domingo bastn,
New Mexico. New Mexico Geological Society, 50th Field Conference, p. 371-378.

Hudson, M. R , Minor, S. A., Grauch, V. J. S., and Personius, S. F., 1999, Preliminary characterization of faults in
the Middle Rio Grande Basin, in J. R. Bartolino, editor, U. S. Geological Survey Middle Rio Grande Basin Study--
Proceedings of the Third Annual Workshop, Albuquerque, New Mexico, February 24-25, 1999 U S Geological
Survey, Open-File Report 99-203, p. 40-41

Kelson, K 1., Hitchcock, C. S, and Randolph, C. E., 1999, Liquefaction susceptibility in the inner Rio Grande
valley, near Albuquerque, New Mexico: U.S. Geological Survey, National Earthquake Hazards Reduction Program,
Final Technical Report, Award Number 98-HQ-GR-1009, 39 p., 3 app., 9 pls

Kelson, K I, Hitchcock, C. S, and Harrison, J. B J., 1999, Paleoseismology of the Tyeras fault near Golden, New
Mexico' New Mexico Geological Society, 50th Field Conference, p. 201-209.

Lin, K W., 1999, Probabilistic seismic hazard in New Mexico and bordering areas* Ph.D. Dissertation, New Mexico
Institute of Mining and Technology, Socorro, NM, 195 p.

Lin, K. W., and Sanford, A. R., submutted, Probabilistic seismic hazard in New Mexico and bordering areas, Bulletin
of the Seismological Society of America.

Lin, K W., and Sanford, A R, 2000, Some characteristics of a probabilistic seismic hazard map for New Mexico
New Mexico Institute of Mining and Technology Geophysics Open-file Report 92, Socorro, New Mexico, 16 p.

Machette, M., Personus, S., Kelson, K., Sanford, A., Lin, K, Dart, R., Bradley, L., and Jones, G, in preparation,
New Mexico's young faults and historic earthquakes: New Mexico Bureau of Mines and Mineral Resources,
Resource Map 25

Maldonado, F, Connell, S. D., Love, D W., Grauch, V.J. S., Slate, J. L., McIntosh, W. C., Jackson, P. B , and
Byers, F M. Jr., 1999, Neogene geology of the Isleta Reservation and vicinity, Albuquerque basin, New Mexico-
New Mexico Geological Society 50th Field Conference, p. 175-188.

McCalpmn, J P., and Harrison, J.B J , 2000, Paleoseismicity of Quaternary Faults near Albuquerque Final Technical
Report, contract number 99HQGR0056 NEHRP

McCalpin, J P. Olig, S. S., Harrison, J B.J., and Berger, G. W., 1n review, Paleoseismicity and soil formation 1n the
past 55 ka on the County Dump Fault, Albuquerque, New Mexico: New MexicoBureau of Mines and Mineral
Resources, Circular.

Personius, S. F., Machette, M. N., and Kelson, K. 1., 1999, Quaternary faults in the Albuquerque area--an update:
New Mexico Geological Society, 50th Field Conference, p 189-200

Sanford, A. R., Lin, K W., Tsai, I. C., and Jaksha, in press, Earthquake catalogs for New Mexico and bordering
areas 1869-1998: New Mexico Bureau of Mines and Mineral Resources, Circular 210.

Sanford, A R, Aster, R C., Schlue, J. W, Tobin, H. J., and Lin, K. W, 1n press, Institutional Review of
Seismological Research Program, New Mexico Institute of Mining and Technology' International Association of
Seismology and Physics of the Earth's Interior.

Wong, I, Olig, S. Dober, M., Silva, W., Wnight, D., Thomas, P, Gregor, N., Sanford, A., Lin, K., Love, D., and
Naugler, W., 1n review, Earthquake scenar1o and probabilistic ground-shaking hazard maps for the Albuquerque-
Belen-Santa Fe, New Mexico corridor New Mexico Bureau of Mines and Mineral Resources.

Submitted by David Love, New Mexico Bureau of Mines and Geology
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OREGON

Oregon Department of Geology and Mineral Industries
and
Oregon Office of Emergency Management

Earthquakes
The Department of Geology and Mineral Industries (DOGAMI) released Seismic Hazard Maps for 1)

fifty small urban areas in Western Oregon, providing an mexpensive general hazard assessment for small
communities that could not afford their own mapping program but were not large enough to justify a
major state-funded mapping efforts, and 2) Eugene-Springfield. They also released Portland Metro
Scenario Hazard Maps, which show the distribution of various accelerations from various scenario
earthquakes, and an Earthquake-Induced Slope Instability of Salem Hills map. A seismuc risk assessment
for Klamath County was completed by DOGAMI. Three hazard maps (ground motion amplification,
liquefaction potential, and earthquake-induced landslide/rockslide potential) were produced and used in
the risk assessment. The 1993 Klamath Falls earthquake scenario, using HAZUS loss estimation
methodology, would cause damage to about 3,500 buildings, with losses of about $36 million, and several
injuries which are in the same magnitude as the reported damage and losses during the 1993 earthquake
DOGAMI 1s characterizing crustal faults in northern Willamette Valley, concentrating on the Mt. Angel
Fault, which 1s perhaps the best-known, and which may have been the source of the damaging 1993
Scotts Mills earthquake. The preliminary results show that the Mt. Angel Fault offsets near surface
Pleistocene sediments at depth from 20 to 100 feet. DOGAMI has secured Benchmark status for geologic
hazard characterization and risk reduction efforts m the state. The state prioritizes expenditure of public
funds based in a general way on benchmarks, which are very broad performance measures that cross
agency bounds.

Oregon Emergency Management (OEM) coordinated HAZUS training for local GIS specialists,
emergency managers, and others The training was offered at Oregon State University. Schools and state
agencies participated in the third annual OEM-coordinated State-wide April earthquake and tsunami drill
OEM developed a web-site for non-structural earthquake hazard mitigation that includes a checklist and
diagrams. The building that houses Oregon Emergency Management was seismically upgraded and
expanded Two National Earthquake Technical Assistance Program proposals were funded, including
ATC-21 (Pre Earthquake Rapid Visual Screening of Buildings) training for Marion County personnel and
seismic surveys of eleven school buildings in Benton County. The U.S. Geological Survey in
coordination with local counties, OEM, DOGAMI and the Oregon Department of Transportation, will
soon complete a lifelines/earthquake hazards map for the southern Willamette Valley.

Negotiations continue to attract Showcase Status recognition to the state by the Institute of Business and
Home Safety, a national consortium of firms and businesses interested in various means to reduce risk
throughout the nation. Oregon hosted the Geological Society of America Penrose Conference: Cascadia
Subduction Zone Earthquake Tricentennial in Seaside The conference brought scientists, policy makers,
emergency managers, planners, and private citizens together to share the information on Cascadia
subduction zone, earthquake history, hazard and risk, as well as policy to deal with the hazard and risk
posed by the zone.

The Oregon Seismic Safety Policy Advisory Commission recently completed an Oregon Earthquake At-
Risk document and drafted three legislative concepts, including mandatory earthquake drills for state
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employees, structural seismic rehabilitation surveys of school buildings, and the identification and
rehabilitation of fire stations and essential hospital buildings.

Tsunamis

Tsunami evacuation map brochures were developed for Clatsop and Douglas Counties and educational
brochures for Nestucca Rural Fire Protection District (southern Tillamook County). NOAA tsunami
brochures, tsunami hazard, evacuation, and site signs were purchased and distributed to coastal counties.
School evacuation planning and evacuation route signing for schools in the tsunami inundation zone have
occurred in Clatsop and Tillamook Counties. All of this information is being summarized in a GIS
database. Oregon tsunami inundation mapping continues. Detailed computer modeling of inundation of
the Coos Bay area is nearly done and the Gold Beach area is complete. Digital versions of the Senate Bill
379 inundation boundaries were edited and accomplished for the entire State coastline. An article
outlining Cascadia fault dislocation modeling problems has been accepted for publication in the Science
of Tsunami Hazards.

A workshop for coastal lodging facilities was held February, 2000 at the Inn at Spanish Head, Lincoln
City, OR to assist lodging facilities located in high risk areas with their education and tsunami evacuation.
This workshop consisted of 92 participants (including speakers) and gave the audience a chance to learn
of the tsunami dangers and to also work with their emergency managers in learning how to develop an
evacuation planning.

Submitted by Mark Darienzo, Oregon Office of Emergency Management, and Zhenming Wang Oregon
Department of Geology and Mineral Industries
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UTAH

Division of Comprehensive Emergency Management

HAZUS training was conducted in January 2000 in the Command Center at the Utah Division of
Comprehensive Emergency Management (CEM) for 20 state and local government participants It was
the first training on the latest version of HAZUS to be conducted in the country. The training was
conducted by Ken Taylor, Earthquake Program Manager from North Carolina.

Changes in the HAZUS Coordination Group have resulted with the Salt Lake County Planning
Department leaving and the addition of the University of Utah Seismic Stations (UUSS) and the Utah
State Automated Geographic Reference Center (AGRC). AGRC will be the storage facility for HAZUS
data. Efforts are currently underway to perform a level two analysis on Salt Lake City, a Project Impact
Community and Salt Lake County. This project 1s being undertaken by a University of Utah Geography
Graduate Student with the UUSS.

The EPICenter has provided funding to assist the Utah Geological Survey with their work on a
microzonation study of Salt Lake County. The product of this study will be used in the HAZUS modeling

for Salt Lake County.

The Schools Subcommuttee of the Utah Seismic Safety Commission (USSC) for the second year
sponsored the "Effective Drills and Safe Surroundings" certification for schools. In conjunction with the
certification program, a Gubernatorial Proclamation was signed, designating April as "School
Earthquake/Disaster Preparedness Month."

The EPICenter has provided training in developing emergency plans for schools and school
districts This 1s a joint effort of the Schools Subcommittee of the USSC and the CEM Training Section
The EPICenter traveled to five school districts to deliver training and two additional training sessions
were conducted by the CEM Training Section at their new training facility.

The EPICenter continues to fund and support of the University of Utah Earthquake Education
Services' "Earthquake in the Science Core Curriculum" Workshops and the UUSS traveling earthquake
display. The Utah Museum of Natural History's interactive earthquake display should be open to the
public sometime in October of this year. The EPICenter and the UUSS are also partners on this project.

The EPICenter, working with International Conference of Building Officials' Parapet Commuttee
have created an information brochure on securing parapets as part of reroofing projects as required by an
amendment to the Uniform Building Code. The target groups for the brochure are building owners,
roofing contractors, engineers, and enforcement officials. Distribution of the brochure will be
accomplished through association mailings and conferences.

Submutted by Bob Carey, Utah Division of Comprehensive Emergency Management, Utah EPICenter
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UTAH

Utah Geological Survey

The Utah Geological Survey (UGS), with partial support from the U.S. Geological Survey
(USGS) National Earthquake Hazards Reduction Program (NEHRP), is completing several major
earthquake projects. Paleoseismic investigations with the Arizona Geological Survey, Southern Utah
University, and Richard Stockton College of New Jersey on the Hurricane fault zone in southwestern
Utah and northwestern Arizona are wrapping up. URS Greiner Woodward Clyde, in conjunction with the
UGS and the University of Utah Seismograph Stations, is producing probabilistic and deterministic
ground-shaking maps for the Salt Lake Valley. These maps will be used in another on-going NEHRP
project to derive scenario maps of geologic effects of a surface-faulting earthquake in the Salt Lake
Valley to estimate losses and plan emergency response. We revised and updated the UGS earthquake
emergency response plan, and held a tabletop exercise to test it. A full-scale exercise is planned for next
year.

Also with partial support from the USGS NEHRP, we are working with GEO-HAZ Consulting,
Inc., to produce a folio of GIS earthquake-hazards maps (1:24,000-scale) for the Cache Valley area near
Logan. The GIS techniques will also be used to produce earthquake-hazards maps for the St. George area
of'southwestern Utah. We have also nearly completed our update of Utah's Quaternary fault database to
make it compatible with the USGS national database used to produce the national seismic-hazard maps.

Public-outreach efforts during this period concentrated on earthquake education. In partnerships
with the Utah Division of Comprehensive Emergency Management (CEM), and the University of Utah
Earthquake Education Services and Center for Integrated Science Education, the UGS participated in
workshops to train earth-science teachers. The Association of Engineering Geologists held its 1999
annual meeting in Salt Lake City, and we helped organize a symposium on "Earthquake Hazards in
Extensional Regimes" and led a field trip highlighting the Wasatch fault and general Wasatch Front
earthquake hazards.

The UGS and CEM provide staff for the Utah Seismic Safety Commission (USSC), and the UGS
heads the USSC Geoscience Commuttee. This year the UGS and USSC Geoscience Committee presented
workshops on earthquake hazards to the Utah and Bonneville Sections of the International Conference of
Building Officials, Utah Risk Management Mutual Association, and the Utah Chapter of the American
Planning Association.

Submitted by Gary Christenson, Utah Geological Survey
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WASHINGTON

Washington State Military Department, Emergency Management Division
and
Washington State Division of Geology and Earth Resources

The Earthquake Program continues to provide public education and mitigate against earthquakes
through policies adopted by the Seismic Safety Subcommuttee Examples of the Program’s
activities include the following accomplishments in Federal Fiscal Year 1999.

e Washington State highway bridges prone to damage from earthquakes continue to be
retrofitted by the Washington State Department of Transportation. To date, approximately
26 9% of state-owned bridges have been completed.

e In the past year, the Washington Division of Geology and Earth Resources (DGER)
completed GM-47, Geologic Folio of the Olympia-Lacey-Tumwater Urban Area,
Washington: Liquefaction Susceptibility Map.

e April is designated “Disaster Preparedness Month”. The theme of the campaign is “Prepare
Because You Care”. Local jurisdictions, state agencies, schools, businesses, and general
public distribute materials. During April, a statewide earthquake “Drop, Cover and Hold”
drill 1s conducted and over 1 5 million citizens participate.

e The Emergency Management Division Public Education Section developed a Comprehensive
All Hazard Planning Guide and Model School Plan for Washington State Schools The guide
provides direction and 1nstruction for developing the model school plan

e EMD developed a partnership with the National Weather Service, Navy, Coastal Counties,
Tribal Nations and private sector for 100% coverage of the Washington State Coast and
shipping lanes with the NOAA Weather Radio

e DGER, in cooperation with the Oregon Graduate Institute, has prepared maps of expected
tsunami mundation for a Cascadia Subduction Zone earthquake for the southern Washington
coast Draft maps have been supplied to Grays Harbor and Pacific counties, with final
publication expected this fall

¢ DGER 1n cooperation with the National Tsunami Hazard Mitigation Program developed a
tsunami mitigation information program for the five Pacific states The program's newsletter,
Tsulnfo Alert, 1s sent to more than 300 subscribers

e As part of Washington’s Tsunam Education Program, 30 tsunami interpretive signs were
placed in coastal communities at locations of high visibility. A template similar to Oregon
was used to keep the message consistent.

¢ EMD and DGER have participated 1n launching a series of Cascadia Region Earthquake
Work Group (CREW) forums on post-earthquake business survival strategies.

Subnutted by George Crawford, Washington Military Department Emergency Management Division and
Tun Walsh, Washington State Department of Natural Resources, Division of Geology and Earth
Resources
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WYOMING

Wyoming State Geological Survey
and
Wyoming Emergency Management Agency

The last year has been productive for Wyoming’s Earthquake, Project Impact, and State Hazard
Mitigation Programs. An earthquake web page was finalized, two new publications were completed,
HAZUS was modified, an earthquake video was initiated, digital landslide maps were readied for
presentation in a 3D format, Teton County (Jackson Hole area) entered Project Impact, and mitigation
funds were made available for retrofit of select mobile homes in a high hazard area. A summary of select
accomplishments is presented below.

Earthquake Web Page

Wyoming’s first earthquake web page was made operational in 1999. The web site was generated by the
Wyoming State Geological Survey and their subcontractor, the Wyoming Water Resources Data System.
The URL for the site is http://www.wrds.uwyo.edu/wrds/wsgs/hazards/quakes/quake.html. The site
contains a searchable database and an interactive epicenter map of the State. The user specifies the
timeframe of interest, and an epicenter map for the period is generated. Placing the mouse cursor over an
epicenter results in a display of the earthquake date and time of occurrence, location in latitude and
longitude, depth, source of information, and other related data. In addition, a complete data listing for the
period of interest is presented below the map. Current press releases are accessible from the web page, as
are links to interesting sites.

Earthquake Pamphlets

The Wyoming State Geological Survey (WSGS) completed two Information Pamphlets on earthquakes.
WSGS Information Pamphlet 5, titled “How to Make Your Wyoming Home More Earthquake Resistant”,
contains detailed information and diagrams on projects a person can undertake to make their house,
mobile home, or manufactured home more earthquake resistant. WSGS Information Pamphlet 6, titled
“Earthquakes in Wyoming”, is a brochure that contains information on causes of earthquakes, earthquake
measurements, an abbreviated seismic history of Wyoming, a discussion on future earthquake potential,
and guidelines on what to do during an earthquake. The information pamphlets, which are free of charge,
have been widely distributed in Wyoming. Approximately 500 copies of Pamphlet 5 were distributed at
an earthquake preparedness fair in Lincoln County, Wyoming.

HAZUS

The WSGS worked with Risk Management Solutions, DTI, Inc., and the National Institute of Building
Sciences to correct problems in the application of HAZUS to Wyoming. The census tract grid approach
did not work well in Wyoming due to the small population in some areas. A new base grid was
developed by the WSGS, which contains cells as small as a square mile in population centers and near
exposed active faults. In other relatively unpopulated areas of the State, 7.5-minute Quadrangles were
used as the grid cells. This approach allows for the more accurate modeling of damage 1n the near vicinity
of known seismic hazards.

Wyoming’s All-Hazard Mitigation Plan

The Wyoming Emergency Management Agency and their contractor organized a series of meetings for
State and Federal agencies in Wyoming in order to update and reformat the State’s All-Hazard Mitigation
Plan. Hazard summaries and recommended mitigation activities were revised for floods, earthquakes,
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landslides, dams, tornadoes, fires 1n the wildland/urban interface, hazardous materials, winter storms, hail,
high winds, lightning, and drought

Project Impact

The Wyoming State Geological Survey (WSGS) and the Wyoming Emergency Management Agency
worked with Teton County, the Town of Jackson, and the Red Cross to finish the Teton County
application for Project Impact. The WSGS also worked with the Teton County Fire Department, the
Town of Jackson, the Teton County Emergency Management Coordinator, and the Red Cross on
designating potential earthquake-resistant emergency shelters. Teton County was accepted as the year
2000 Project Impact community, and a coordinator was hired. Previously, Fremont and Natrona Counties
were accepted into Project Impact, and have developed successful programs and projects.

Earth Science Week
The Wyomung State Geological Survey organized school tours and lectures for Earth Science Week and

gave hazards presentations to five school groups. Approximately 205 students and 13 teachers attended
Pertinent press releases on hazards were submitted to the media during the week.

Earthquake Video

The Wyoming State Geological Survey received funding through the Earthquake Program to generate a
video on Earthquakes in Wyoming. The video will cover topics such as what is an earthquake, what
earthquakes have occurred in Wyoming, what is the future earthquake potential in Wyoming, what can be
done to make a dwelling more earthquake resistant, and what should be done during and after an
earthquake Filming of the video will begin during the week of the WSSPC annual meeting

3D Interactive Maps
The Wyoming State Geological Survey and their contractor, the Water Resources Data System, digitized

all landslide maps of Teton County and began generating 3D representations of all 7.5-minute
Quadrangles in the County The 3D representations are generated by combining digital elevation models
with digital orthophoto quadrangles, and serving the images through the internet. Landslides will be
superimposed on the 3D 1mages The images can be viewed from all angles and magnifications, and
supplied software will allow the viewer to “fly” through the image. These images should be useful tools
to first responders to disasters.

Mobile/Manufactured Home Retrofit

WEMA organized an Application Review and Proposal Selection Commuttee to distribute Wyoming
disaster funds from FEMA. The Wyoming Energy Council was funded to retrofit a limited number of
mobile homes 1n the Star Valley (western Wyoming). The WSGS has been coordinating with the
Wyoming Energy Council on a monthly or weekly basis Relatively new engineered tie-down systems
are being used to stabilize the homes, seismic gas shut-off valves are being installed, and water heaters
are being stabilized

Submutted by Jim Case, Wyonung State Geological Survey
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Federal Emergency Management Agency

Mitigation Directorate
Federal Center Plaza, 500 C Street SW
Washington, DC 20472
www.fema.gov

Associate Director
Michael J. Armstrong
202-646-3003

michael .armstrong@fema .gov

National Earthquake Program Office

Craig Wingo, Director Elizabeth Lemersal Timothy Sheckler
202-646-3026 202-646-4396 202-646-2834
craig.wingo@fema.gov elizabeth.lemersal@fema.gov tim.sheckler@fema.gov
Mike Mahoney Ugo Morelli Mary Taylor
202-646-2794 202-646-2810 202-646-2079
mike.mahoney@fema.gov ugo.morelli@fema.gov mary.taylor@fema.gov
Anita Vollmer

202-646-2727
anita.vollmer@fema.gov

Project Impact Program Office

Maria Vorel, Director Ted Litty Jennifer East
202-646-4622 202-646-4286 202-646-2908
maria.vorel@fema.gov ted.litty@fema.gov jennifer.east@fema.gov
Don Farrell Daphne Thornton Dale Gredler
202-646-3889 202-646-4019 202-646-3865
don.farrell@fema.gov daphne.thornton@fema.gov dale.gredler@fema.gov
Priscilla Scruggs Lauren Rupart

202-646-4155 lauren.rupart@fema.gov

priscilla.scruggs@fema.gov
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United States Geological Survey

Earthquake Hazards Program
http://earthquake.usgs.gov/about us.html

Mission Statement
To provide and apply relevant earthquake science Centers and knowledge for reducing deaths,
injuries, and property damage from earthquakes through understanding of their characteristics and
effects and by providing the Centers and knowledge needed to mitigate these losses.

The USGS Earthquake Hazards Program (EHP) of the U.S. Geological Survey (USGS) is part of the
National Earthquake Hazards Reduction Program (NEHRP) lead by the Federal Emergency
Management Agency (FEMA).

The USGS role in NEHRP is to provide Earth sciences Centers and products for earthquake loss
reduction. The goals of the USGS' EHP are:

1). Improve earthquake hazard identification and risk assessment methods and their use;
2). Maintain and improve comprehensive earthquake monitoring in the United States with
focus on "real-time" systems in urban areas

3). Improve the understanding of earthquakes occurrence and their effects and
consequences.

The USGS's EHP also supports an External Research Program, which funds external cooperators
and awards external grants through a competitive, peer-reviewed proposal process. Participants in
the Earthquake ERP include State and local government, the academic community, and the private
sector. Priorities for both the internal and external programs are guided by the Earthquake Hazards
Program's Five Year Plan (1998-2002).
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Cascadia Region Earthquake Workgroup
1330A S. 2nd Street, #105
Mount Vernon, WA 98273
Telephone: (360) 336-5494
Fax: (360) 336-2837

WWW.Crew.org

The Cascadia Region Earthquake Workgroup (CREW) is a coalition of private and public
representatives working together to improve the ability of Cascadia Region communities to reduce

the effects of earthquake events.

Goals
¢ Promote efforts to reduce the loss of life and property.
o Conduct education efforts to motivate key decision makers to reduce risks associated with
earthquakes.
¢ Foster productive linkages between scientists, critical infrastructure providers, businesses
and governmental agencies in order to improve the viability of communites after an
earthquake event.

In less than 50 years, a number of great Cascadia-like earthquakes have occurred around the
Pacific Rim, including Chile (1960), Alaska, (1964) and Mexico (1985). A unique aspect of a great
Cascadia earthquake is the strong likelihood that the three greater metropolitan areas of Portland,
Seattle, and Vancouver will simultaneously feel the effects of strong and sustained ground shaking.
This wide-spread ground shaking combined with accompanying elevation changes and the likely
generation of a tsunami along the Pacific coast, will cause loss of life, property damage, and
business interruption 1n vulnerable locations through out southwestern British Columbia,
Washington, Oregon, and northwestern California. The broad geographic distribution of damaging
iImpacts will generate special challenges and severely stress the response and recovery resources
of the three Pacific states and British Columbia.

The regional exposure of people and property to earthquake hazards in the Pacific Northwest and
southwestern British Columbia has continued to expand over the past century. In just the period of
1980 to 1990, the population in the state of Washington increased by nearly 20% (US Census).
This increased exposure is reflected in dense urbanization along the I5 corndor and in
southwestern British Columbia, the development of forestry and fishery industries along the coast,
and the continued expansion of Pacific Rim trade involving Ports like Vancouver, Seattle, Tacoma,
and Portland.

CREW Staff
Rob Johnson, Executive Director
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Canada
USA
California
Oregon
Washington

CREW Board of Directors

Roberto Gonzalez

Jim Buika
Bruce Binder

Chris Jonientz-Trisler

Craig Weaver

State/Provincial Government

Oregon
Washington

Individuals
Oregon

Mark Darienzo
George Crawford
Terry Simmonds
Tim Walsh

George Houston

Non-Profit Organizations

Oregon
Washington

Kate Griffith
Rob Johnson

Private Organizations

British Columbia
California
Oregon

Washington

Universities
California
Washington
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Ray Nadeau
Woody Savage
Steve Ludeman
Tripp Robinson
Farshad Amiri
Doug Chandier

Linda Noson
Dave Swanson

Robert Zimmerman

Lori Dengler
Bill Steele

Emergency Preparedness Canada

FEMA Region IX (Non-voting member)
United States Veteran's Administration
FEMA Region X (Non-voting member)
USGS (Non-voting member)

Oregon Emergency Management
Washington Emergency Management Div.
Washington State DOT

Washington State Dept. of Natural Resources
(Treasurer)

Retired Fire Chief, Portland Fire Department

Salvation Army
Cascadia Region Earthquake Workgroup
Executive Director

British Columbia Gas Utility
Pacific Gas and Electric Co.
Disaster Survival Planning
Intel

Boeing

Washington Mutual Savings Bank
(Secretary)

Agra Earth and Environment
(Vice-President)

Reid Middleton Inc.

Boeing (President)

Humboldt State University
University of Washington Geophysics
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Northeast States Emergency Consortium
419 Main St, Suite 5
Wakefield, MA 01880
Phone: 781-224-9876 Fax: 781-224-4350
www.nesec.org

The Northeast States Emergency Consortium (NESEC) is a not-for-profit natural hazard
mitigation and emergency management organization, located in Wakefield, Massachusetts.
NESEC is the only multi-hazard consortium of its kind in the country and is supported and
funded by the Federal Emergency Management Agency (FEMA).

The states of Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York,
Rhode Island and Vermont form the consortium. NESEC has a full-time Executive Director and
Assistant. It is governed by a Board of Directors. The Board is comprised of the Directors of
the State Emergency Management Agencies from the six New England States and the States of
New York and New Jersey. At NESEC, ingenuity and cooperation have fostered unique disaster
prevention partnerships with federal, state and local governments, as well as the private sector.
The Power of Prevention Grant Program applies varying amounts of seed money to spur
community-based disaster prevention projects. In the past two years, NESEC has funded 13
communities in the Northeast. The purpose of these grants was to help communities put in
place measures that will prevent or reduce damage to homes, businesses, and families, should
a disaster occur.

NESEC has also made an effort to help protect children in school from the effects of weather-
related emergencies and natural disasters. NESEC has developed an innovative program to
provide NOAA Tone Alert Weather Radios to the 1200 school districts across New England at
not cost. With the help of our corporate sponsors, weather radios have been installed in nearly
600 schools throughout the Northeast.

NESEC has also used computer technology to help reduce the impact of natural Disasters in the
Northeast. HAZUS ™ is a computer program that uses geographic information system (GIS)
software to estimate losses due to earthquakes. HAZUS ™ is funded by the Federal Emergency
Management Agency through a Cooperative Agreement with the National Institute of Building
Sciences. Many federal, state and local governments including NESEC use HAZUS ™ to analyze
the type of damage that may occur in an area due to earthquakes. With this information we are
able to reduce the impacts of earthquakes through mitigation and emergency preparedness
planning. HAZUS ™ is being expanded to include hurricanes, flooding, tornadoes and wind
analysis.

Preparing for the inevitable natural disaster is a responsibility we all share. And whether it's
providing weather radios to protect school children or grants to make communities safer, NESEC
is always striving to make communities and people in the Northeast safer from natural
disasters.
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NESEC STAFF

Edward S. Fratto
Executive Director

781-224-9876

efratto@qis.net

Megan M. Garretson
Asst, to the Executive Director

781-224-9876

m_garrets@yahoo.com
NESEC Board of Directors

Art Cleaves, Director

ME Emergency Management Agency
State House, Station 72

Augusta, ME 04333

207/626-4503

fax 207/626-4495

att.w.cleaves@state.me.us

Albert A. Scappaticci, Executive Director
RI Emergency Management Agency
645 New London Ave

Cranston, RI 02920-3003
401/946-9996

fax 401/944-1891

ScappaticciA@ri-arng.ngb.army.mil

Stephen McGrail, Director

MA Emergency Management Agency
400 Worcester Road

Framingham, MA 01702-5399
508/820-2000

fax 508/820-2030

Steve.McGrail@state.ma.us

John Wiltse, Director

Connecticut Office of Emergency Management
360 Broad Street

Hartford, CT 06105

860/566-3180

fax 860/247-0664

john.wiltse@po.state.ct.us
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Woodbury P. Fogg, P.E., Director

NH Office of Emergency Management
State Office Park South

107 Pleasant Street

Concord, NH 03301

603/271-2231

fax 603/225-7341

wfoga@nhoem.state.nh.us

Colonel Carson J. Dunbar, Director
NJ State Police

Office of Emergency Management
PO Box 7068

West Trenton, NJ 08268-0068
609/538-6051

website www.state.nj.us/Ips/njsp
Edward F. Jacoby, Jr., Director

NY State Emergency Management Office

1220 Washington Ave.
Bldg. 22, Suite 101
Albany, NY 12226-5000
518/457-2222

fax 518/457-9995

edward.jacoby@semo.state.ny.us

Edward von Turkovich, Director
VT Division of Emergency Management
103 South Main Street
Waterbury, VT 05671
802/244-8721

fax 802/244-8655

evonturk@dps.state.vt.us



NESEC Earthquake Program Managers:

Judy Pahl
Connecticut OEM
360 Broad Street
Hartford, CT 06105
860-566-3376

Eugene Maxim
Maine EMA

State House
Station 72
Augusta, ME 04333
207-626-4503

Dave Martineau
Massachusetts EMA

400 Worcester Road
Framingham, MA 01702-5399
508-820-1457

Gregory Champln

New Hampshire OEM
State Office Park South
107 Pleasant Street
Concord, NH 03301
603-223-3629

Anthony Mangeri

New Jersey DEM

State Police Division Headquarters
PO Box 7068 River Road

West Trenton, NJ 08628
609-538-6009

Dan O'Brien

New York SEMO

1220 Washington Avenue

Bldg. 22, Suite 101

Albany, NY 12226-5000
daniel.o'brien@semo.state.ny.us

Robert O'Brien

Rhode Island EMA

645 New London Avenue
Cranston, RI 02920-3003
401-946-9996

Ed von Turkovich

Director

Vermont DEM

103 South Maine Street
Waterbury, VT 05671-2101
802-244-8721
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Central United States Earthquake Consortium

Information on following pages

Introduction

CUSEC Board of Directors

CUSEC Associate State Directors

CUSEC Earthquake Program Managers

CUSEC Associate Earthquake Program Managers
Association of CUSEC State Geologists
Transportation Task Force
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The Central US
Earthquake |
Consortium, CUSEC

Working in Partnership to
Address the Seismic Hazard in
the Central US

Projects

Clay County, Arkansas, West
Memphis, Arkansas, and Ballard
County, Kentucky have
initiated mitigation projects
through the state emergency
management agencies and
CUSEC’S Disaster Resistant
Community (DRC) Tnitrative.
The DRC injtiative is a
stepping-stone toward applying
for Project Impact status
through FEMA. CUSEC works with

State earthquake program
managers, state hazard
mitigation officers and

citizens in small communities
to help them identify
manageable mitigation projects
that can be completed
Tnexpensively, with local
Tnput and labor.

Working  with the state
Department of Emergency
Management, Clay County sought
and received funded Project
Impact Status, the first rural
community brought Tinto the
program. Piggott Hospital,
the only hospital 1in the
county, was selected for a
non-structural hazard
mitigation project. Assessment
of the hospital environment
was completed in August 1999,
with mitigation completed 1in
early 2000. Several projects
are ongoing: structural
retrofit of schools 7in the
small communities of Corning,
Rector, and Piggott,
installation of gas shutoff
valves in selected schools,
and structural retrofit to the
City Hall in Corning.

Ballard County, Kentucky
initiated a nonstructural
mritrgation project in the
preschool and elementary
school in Wickliffe. Gas
shutoff valves are scheduled
to be installed at the lower
schools, as well as the middle
and high schools. Safety film
will be installed on windows
in all schools.

In addition to the mritigation
projects, a lLevel 3 HAZUS

evaluation will be conducted
and a community preparedness
plan will be developed.
Recently the county has
received unfunded Project
Impact status.

West Memphis, Arkansas is the
most recent community to
become involved in the DRC
initiative. A local disaster
preparedness council has been
formed and potential
mitigation projects are in
the process of being
identified.

Central U.S. Partnership
(CUSP) Ipnaugural Meeting
The first meeting CUSP meeting
was held at Kentucky Dam State

Resort Park May 23-24, 2000.
The highly interactive meeting

provided current and
prospective partners the
opportunity to define their
various roles n the

organization and to begin to
devise the long-term strategric
plan that will be the
foundation for programs that
will ultimately contribute to
community sustainability the
Central U.5S.

CUSEC State Transportation
Task Force

Representatives from state
departments of transportation
in  Arkansas, Mississippi,
Tennessee, Indiana, Illinois,
Kentucky and Missouri met in
Memphis on June 28-29 to
discuss common transportation
issues related to the
earthquake threat from the New
Madrid and Wabash Valley
serismic zones. The meeting
resulted in the formation of a
new organrzation to coordinate
planning and response to a
major earthguake. This will
provide a regional framework
not only for post-earthgquake
issues, but also for ongoing
and future mitigation projects
for roadways and bridges 1in
the Central U.S. An MOU was
drafted and will be submitted
to representatives for review
before being signed. The
creation of the task force
will foster a greater
interaction among end-user
groups with the CUSEC State
Geologists, and other
institutions associated with
earthquake risk in the Central
U.s.

NEW CUSEC Web Page

A more colorful, updated, and
informative CUSEC web page
will go on line in July. New
features include a monthly
calendar of events an

meetings, an on-line libra’
of CUSEC Journals, expande

products list, and more
information about the role of
CUSEC Tn earthquake hazard
mitigation activities in the
Central U.S. Check us out at:

www.cusec.org .

Much of the research done on
the effects of earthguakes in
the Central U.S. has focused
on urban areas. But
approximately 50 percent of
the region 1s suburban,- non-
urban, or rural. With most
state and federal resources
directed to urban areas
immediately following a major
earthquake, a significant
number of people could be
without outside help for a
considerable time. The fall
CUSEC Journal wrll look at the
issues these non-urban areas
face post-earthquake, drawing
from the experiences of small
communities Tn California an
Washington, and frb
northwestern Mississip
following a devastating ice
storm in 1994,

villennial Appoi

Jim Wilkinson, former
mitrgation specrialist at
CUSEC, was appointed Executive
Director in December 1999.
Peggy Young, former
Administrative Officer was
promoted to Associate Director
in December of 1999. Jill
Stevens Johnston was hired as
the new Mitigation Program
Coordinator in March 2000 and
Kerri Hall, was hired to fill
the vacancy as Executijve
Secretary in May 2000. As
CUSEC moves into the 2lIst
century, they and the rest of
the CUSEC staff, Board of
Directors, and partnership will
continue to cultrvate and
expand the culture of
community sustaipnability in
the Central U.S.

foraduitlonal_infornation @
Contact CUSEC at:

2630 E. Holmes Rd.
Memphis, TN 358118
1-800-824-5817

Email us at cusec@cusec.org
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Arkansas- 2000 Vice-Chair

William R. “Bud” Harper, State Director

Arkansas Department of Emergency
Management

P.O. Box 758

Conway, Arkansas 72033

Phone: (501) 730-9780 / (501) 730-9751
Fax: (501) 730-9778

Email: w.harper@adem.state.ar.us

Illinois

Michael Chamness, State Director
Illinois Emergency Management Agency
110 E. Adams Street

Springfield, Illinois 62706-1109

Phone: (217) 782-2700

Fax: (217) 524-7967

Email: mchamnes @iema.state.il.us

Indiana

Pat Ralston, State Director

Indiana Emergency Management Agency
302 W. Washington Street, E-208
Indianapolis, Indiana 46204

Phone: (317) 232-3986

Fax: (317)232-3895

Email: pralston @sema.state.in.us

Kentucky-1999 Chair

Mr. W.R. (Ronn) Padgett, State Director

Kentucky Division of Emergency

Management-Boone National Guard Center

100 Minuteman Parkway, Rm.106
Frankfort, Kentucky 40601-6168
Phone: (502) 607-1682

Fax: (502) 607-1254

Email: rpadgett @kydes.dma.state.ky.us

Mississippi- 2000 Secretary Treasurer
Mr. Robert Latham, State Director
Mississippi Emergency Management Agency
1410 Riverside Drive

Jackson, Mississippi 39202

Phone: (601) 352-9100

Fax: (601)352-8314

Email:rlatham @memaorg.com

Missouri

Mr. Jerry Uhlmann, State Director
Missouri Emergency Management Agency
P.O. Box 116

2302 Militia Drive

Jefferson City, Missouri 65102

Phone: (573) 526-9101

Fax: (573) 634-7966

Email: juhlmann @mail.state.mo.us

Tennessee

Mr. John D. White, Jr., State Director
Tennessee Emergency Management Agency
3041 Sidco Drive
Nashville, Tennessee 37204
Phone: (615) 741-0001

Fax: (615) 242-9635

Email: jwhite @tnema.org



2000 ASSOCIATE STATES DIRECTORS

ALABAMA

Major General Willie Alexander -Director

Alabama Emergency Management Agency
1730 Congressman W.L. Dickerson Dr.
P.O. Box 3711

Montgomery AL 36109-0711

Phone: (334) 271-7400

Fax:  (334) 280-2493

Email: alexanderw @al-arng.ngb.army.mil

IOWA

Ms. Ellen M. Gordon - Director

IA Division of Emergency Management
Hoover State Office Building, Room 29
Des Moines 1A 50319-0113

Phone: (515) 281-3231

Fax: (515) 281-7539

Email* ellen.gordon @emd.state.ja.us

OHIO

Mr. Dale Shipley - Director

Ohio Emergency Management Agency
2825 West Dublin Granville Road
Columbus OH 43235-2206

Phone: (614) 889-7150

Fax: (614) 889-7183

Email dshipley@dps.state.oh.us

SOUTH CAROLINA

Mr. Stan McKinney - Director
SC Emergency Preparedness Division
1100 Fish Hatchery Road

West Columbia SC 29172

Phone- (803) 737-8500

Fax:  (803)737-8570

Email. smckinn@epd.state.sc us

GEORGIA

Mr. Gary McConnell - Director
GA Emergency Management Agency
P.O. Box 18055

Atlanta GA 30316-0055

Phone: (404) 635-7001

Fax:  (404) 635-7205

Email: N/A

revised 6/22/00

NEBRASKA

Al Berndt - Acting Director

NE Emergency Management Agency
1300 Military Road

Lincoln NE 68508

Phone: (402) 471-7410

Fax:  (402)471-7433

Email: al.berndt @nema.state.ne.us

LOUISIANA

Major General

Bennett C. Landreneau, Director

Col. Michael L. Brown, Asst. Director
LA Office of Emergency Preparedness
P.O. Box 44217

Baton Rouge, LA 70804

Phone: (504) 342-1583

Fax: (504) 342-5471

NORTH CAROLINA

Mr. Eric Tolbert - Director

NC Division of Emergency Management
116 West Jones Street

Raleigh NC 27603-1335

Phone: (919) 733-3825

Fax: (919) 733-7554

Email: etolbert @ncem.org

OKLAHOMA

Albert Ashwood - Director

OK Dept of Emergency Management
P.O. Box 53365

Oklahoma City OK 73152

Phone. (405) 521-2481

Fax: (405) 521-4053

Email- albert.ashwood @dem. state ok.us

VIRGINIA
Michael M. Cline - Director

Virgima Department of Emergency Management

10501 Trade Ct

Richmond VA 23236-3713
Phone: (804) 897-6501

Fax (804) 897-6506

Email' mc¢line @ vdem. state.va.us
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Arkansas-

Daniel J. Cicirello

Mitigation Division Manager

Earthquake Program Supervisor

AR Department of Emergency Management
P.O. Box 758

Conway, Arkansas 72033

Phone: (501) 730-9801

Fax: (501) 730-9778

Email: dan.cicirello@adem.state.ar.us

Ilinois

Jana Fairow, State EQ Program
Illinois Emergency Management Agency
110 E. Adams Street

Springfield, Illinois 62706-1109

Phone: (217) 782-6594

Fax: (217) 524-9486

Email: jfairow @iema.state.il.us

Indiana

Mr. John Steel, State EQ Program
Indiana Emergency Management Agency
302 W. Washington Street, W-046
Indianapolis, Indiana 46204

Phone: (317) 233-6519 / 1-800-669-7362
Fax: (317) 232-4987

Email: jsteel @sema.state.in.us

Kentucky-

Ms. Gelonda Casey, State EQ Program
Kentucky Division of Emergency
Management-Boone National Guard Center
100 Minuteman Parkway, Rm. 106
Frankfort, Kentucky 40601-6168

Phone: (502) 607-1628

Fax: (502) 607-1614

Email: gcasey@kydes.dma.state.ky.us

Mississippi-

Mr. Patrick Wanker, State EQ Program
Earthquake Program Manager

Mississippi Emergency Management Agency
1410 Riverside Drive

Jackson, Mississippi 39202

Phone: (601) 352-9100

Fax: (601)352-8314
Email:pwanker@memaorg.com

Missouri

Mr. Edward S. Gray, State EQ Program
Missouri Emergency Management Agency
2302 Militia Drive

Jefferson City, Missouri 65101

Phone: (5§73) 526-9131

Fax: (573) 534-7966

Email: egray01 @mail.state.mo.us

Tennessee

Mr. Cecil Whaley,

Director of Natural Hazards

State EQ Program

Tennessee Emergency Management Agency

3041 Sidco Drive

Nashville, Tennessee 37204

Phone: (615) 741-0640 / 1-800-262-3400
1-800-422-3443 (in state)
1-800-258-3300 (out of state)

Fax: (615) 253-1340

Email: cwhaley@tnema.org




CENTRAL U.S. EARTHQUAKE CONSORTIUM
2000 ASSOCIATE EQ PROGRAM MANAGERS

ALABAMA
Ms. Paulette Williams
Area Coordinator I1

Alabama Emergency Management Agency

2224 Manetta Avenue

Muscle Shoals, AL 35661
Phone:(256) 381-6670

Fax: (256) 381-6670 - Call first!

Email: pwmsaema@aol.com

IOWA
Mr. Brian Wood
IA Davision of Emergency

Hoover State Office Building, Room 29

Des Moines 1A 50319-0113

Phone: (515)281-3231

Fax: (515) 281-7539

Email: bnian.wood @emd.state.ia.us

NEBRASKA

Vacant

NE Civil Defense Agency
1300 Military Road
Lincoln NE 68508

Phone: (402)471-7213
Fax: (402) 471-7433
Email: N/A

OHIO

Ms. Candice Sherry

State Planner / Earthquake PM
Ohio Emergency Management Agency
2855 W. Dublin-Granville Road
Columbus OH 43235-2206

Phone: (614) 889-7172

Fax:  (614)799-3678

Email- csherry @dps.state.oh.us

SOUTH CAROLINA

Ms. Tammie L. Dreher

SC Emergency Preparedness Division
1100 Fish Hatchery Road

West Columbia SC 29172

Phone: (803) 737-8500

Fax.  (803)737-8570

Email tldreher@epd state sc.us

revised 6/14/00

GEORGIA
Ms. Tyra L. Gore

Georgia Emergency Management Agency

P.O. Box 18055

Atlanta GA 30316-0055
Phone: (404) 635-7016
Fax:: (404) 635-7005

Email: tgore@gema.state.ga.us

LOUISIANA

Vacant

LA Emergency Management Agency.
P.O. Box 44217

Baton Rouge LA 70804

Phone: (504) 342-1570

Fax: (504) 342-5471

Email: N/A

NORTH CAROLINA

Dr. Ken Talyor

Ms. Tiawana Ferguson

NC Emergency Management Impact
116 West Jones Street

Raleigh NC 27603-1335

Phone: (919) 715-8000 Ext. 272
Fax: (919)

Email: ktaylor@dem.dcc.state.nc.us

OKLAHOMA

Mr. Fred Liebe

Oklahoma Department of Emergency
Management

P.O. Box 53365

Oklahoma City OK 73152

Phone: (405) 521-2481

Fax: (405) 521-4053

Email: fred.liebe @dem.state.ok.us

VIRGINIA

Vacant

VA Department of Emergency Services
10501 Trade Ct.

Richmond Va 23236-3713

Phone: (804) 897-6501

Fax:  (804) 897-6506
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Norman C. Hester
Technical Director
611 North Walnut Grove
Bloomington, IN 47405
Phone: (812) 855-9350
Fax: (812) 855-2862
Email: hester@indiana.edu

Mr. Bill Bush, Director and
Mr. John David McFarland
Arkansas Geological Commission
Enviromental Protection Division
Vardelle Parham Geology Center
3815 West Roosevelt Road

Little Rock AR 72204

Phone: (501) 296-1877

Fax: (501) 663-7360

Email: agc@mac.stste.ar.us

Dr. William W. Shilts-Chief
and Mr. Bob Bauer

Minois State Geological Survey

615 East Peabody Drive, Room 121
Champaign IL 61820

Phone: (217) 244-2394

Fax: (217)244-2785

Email: shilts@geoserv.usgs.uiuc.edu

Email: bauer@geoserv.usgs.uiuc.edu

Mr. John Steinmetz , Director -Vice Chair

Indiana Geological Survey
611 North Walnut Grove
Bloomington IN 47405
Phone: (812) 855-9350
Fax:  (812)855-2862

Email: jsteinm@indiana.edu

Mr. Donald C. Haney, Director

and Mr. John Kiefer

Kentucky Geological Survey

228 Mining and Mineral Resources Building
Lexington KY 40506-0107

Phone: (606) 257-5500

Fax:  (606) 257-1147

Email: haney@fido.mm.uky.edu

Email: kiefer@fido.mm.uky.edu

Mr. S. Cragin Knox, Director and
Mr. Mike Bograd

Office of Geology

Mississippi Department of’
Enviromental Quality

P.O. Box 20307

Jackson MS 39289-1307

Phone: (601) 961-5503

Fax: (601) 961-5521

Email: cknox @deq.state.ms.us
Email: michael bograd @deg.state.ms.us

Mr. James H. Williams, Director and
Missouri Geology Survey

P.O. Box 250

Rolla MO 65401

Phone: (573) 368-2101

Fax: (573) 368-2111

Email: NRWILLJ@mail.dnr.state.mo.us




Mr. Ronald P. Zurawski, Director
Tennessee Division of Geology

Department of Environment and Conservation
401 Church Street

Life and Casualty Tower

Nashville TN 37243-0445

Phone: (615) 532-1500

Fax: (615) 532-0231

Email: rzurawski @mail.state.tn.us

Mr. William H. McLemore, Director
Georgia Geological Survey
Environmental Protection Division

19 MLK Jr. Drive S.W., Room 400
Atlanta GA 30334

Phone: (404) 657-5947

Fax: (404) 657-8379

Email: N/A

Mr. Bill Marsallis, Director

Louisiana Geological Survey

P.O.Box G

University Station

Baton Rouge LA 70893

Phone: (504) 388-5320

Fax:  (504) 388-5328

Email: BILLMS@DNR.STATE.LA US

Dr. Perry B. Wigley, Director
and Dr. Ray Burchett
Nebraska Geological Survey
Conservation of Nebraska
University of Nebraska

113 Nebraska Hall

Lincoln NE 68588-0517
Phone: (402) 472-3471

Fax:  (402) 472-2410

Email: pwigley@unlinfo.unl.edu
Email* burchett@unlinfo unl.edu

Mr. Charles Gardner, Director and

Mr. Richard M. Wooten

North Carolina Division of Land Resources
Department of Enviromental

Health and Natural Resources

P.O. Box 27687

Raleigh NC 27687

Phone- (919) 733-3833

Fax. (919) 733-4407

Email. cgardner@mail.ehnr.state.nc.us
Email: toniw @ minespring com

Dr. Charles J. Mankin, Director
Oklahoma Geological Survey

100 East Boyd Room N-131
Norman OK 73019-0628

Phone: (405) 325-3031

Fax:  (405) 325-3180

Email: ¢jmankin@ou edu

Mr. Thomas M. Berg, Director
Division of Geological Survey

Ohio Department of Natural Resources
4383 Fountain Square Drive
Columbus OH 43224-1362

Phone: (614) 265-6576

Fax: (614) 268-3669

Email: thomas.berg @dnr.ohio.gov

Mr. C.W. (Bill) Clendenin, Director
South Carolina Geological Survey

5 Geology Road

Columbia SC 29210-0998

Phone: (803) 896-7702

Fax:  (803) 896-7695

Email. clendenin @ water.dnr.state.sc.us




Transportation Task Force

Benini, Janet

Federal DOT

400 Seventh St , S.W.
Washington, D C. 20590
202-366-5270

janet.benin1 @RSPA.dot.gov

Chapman, Bob

Mississippt DOT

P.O. Box 1850

Jackson, MS 39215-1850
601-359-7010

bchapman @mdot.state.ms.us

Dickerson, Jimmy
Mississippt DOT

150 Hwy. 51 N.

P.O. Box 660

Batesville, MS 38606
662-563-4541
jdickerson @ mdot.state.ms.us

Gaffron, Winston
Tennessee DOT

300 Bench Mark

Jackson, TN 38301
901-935-0194

wegaffron @mail.state.tn us

Given, Glen

Kentucky Dept. of Transportation
Division of Operations

501 High Street, 7" Floor
Frankfort, KY 40601
502-564-4556

ggiven @maul.kytc.state ky.us

revised 7/31/00

Gregory, Gerald
Tennessee DOT

Suite 400, JK Polk Bldg.
500 Deaderick Street
Nashville, TN 37243-0333
615-741-2027

ggregory @mail.state.tn.us

Herd, Donald R.

Kentucky Transportation Cabinet
State Office Building, Rm. 705
Frankfort, KY 40622
502-564-4556

dherd @mail kytc.state.ky.us

Jett, Chiff

Missour1 DOT

105 West Capitol Ave.

P.O. Box 270

Jefferson City, MO 65102
573-751-3758

jettc @mail.modot.state.mo.us

Johnson, Dave B.

Ilhinots DOT

2300 S. Dirksen Parkway
Springfield, IL 62764
217-782-2984

johnsondb @nt.dot.state.il.us

Moseley, Bobby
Mississippt DOT

P.O. Box 1850

Jackson, MS 39215-1850
601-359-7025

bmoseley@mdot.state.ms.us



Transportation Task Force
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Musser, Dave

Maissounn DOT

P.O. Box 270

Jefferson City, MO 65102
573-526-1871

mussed @mail.modot.state.mo.us

Spurlock, Rex

Arkansas State Hwy. & Transportation Dept.
P.O. Box 2261

Little Rock, AR 72203

501-569-2231

rasc074 @ahtd.state.ar.us

Thompson, Jerry
Indiana DOT

3650 S. US 41
Vincennes, IN 47591
812-882-8330 Ext. #301

jthompson @indot.state.1n.us



