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FAULT LINE FORUM TO REPLACE WASATCH FRONT FORUM 

This w ill be the last issue of the Wasatch Front Forum 
(WFF) as you have come to know it. The Utah Earthquake 
Advisory Board (UEAB) has formally adopted the WFF as 
its official newsletter and renamed it the Fault Line Forum. 
The WFF began in early 1984 as a vehicle for timely 
dissemination and exchange of in formation about the 
Wasatch Front National Earthquake Hazards Reduction 
Program (NEHRP). Wendy Hassibe, u.s . Geo logica l 
Survey, was the ed itor through 1986. In 1987, the 
emphasis of the Wasatch Front NEHRP sh ifted from 
scient ific research to implementat ion activi ties aimed at 
reduc ing earthquake risk . The WFF broadened its scope to 
emphasize trans lation and transfer of scientific and tech­
nical information fo non-technical users and to faci litate 
the use of research results to reduce losses . The WFF's 
aud ience expanded to include architects, engineers, 
planners, emergency managers, public officia ls, and policy­
makers at all levels of govern ment. We have extended 

coverage from the Wasatch Front to the entire state and 
include activiti es in other western states and at the 
national level when appropriate . 

We be lieve the WFF has a continu ing role to play in 
disseminating timely earthquake "news" in Utah. The 
WFF wi ll continue to inform readers of scientific research 
but wi ll make an increasing effort to communicate work 
aimed at hazard reduction such as new zon ing 
ordinances, seism ic retrofits, public-awareness campaigns, 
and earthquake exercises. We wil l follow the progress of 
earthquake initiatives cons idered by the Utah Legislature. 
We w ill particularly focus on the UEAB's activities and 
evo lution, especia lly the development of the "Utah At 
Risk" strategic planning document. So, beginning with 
the next iss ue, due out in March, 1994, the old WFF wi ll 
have a new name and a new look, to reflect its new 
affiliation with the UEAB, its evolving purpose, and its 
expanded statewide coverage. 

IN MEMORIAM - WILLIAM J. KOCKELMAN, 1932-1993 

We regret to inform readers of the pass ing of W illi am 
J. Kockelman, U.S. Geo logica l Survey (USGS), on 
September 4,1993 . Bi ll was co-editor of the WFF 
representing the USGS from 1988 to the time of his death, 
and was an integral part of the USGS Nationa l Earthquake 
Hazards Reduction Program (NEHRP) in Utah . You may 
recall his seven-part series in volumes 6 to 8 of the WFF 
regarding "translation and transfer" of earth-science 
information to users. He excerpted the series from his 
paper "Reducing earthquake hazards in Utah: the crucia l 
connection between researchers and practitioners," now 
ava i lab le in USGS Profess ional Paper 1519. 

Bill was a planner for the USGS in Menlo Park, 
California, and was a principal motivating force who 
encouraged and provided guidance to scientists to more 
effect ively work with users to ach ieve their mutual goal of 
hazard reduction . He served unselfishly on many 
technical and professional committees, including the 

Californ ia Seismic Safety Comm iss ion . He edited, 
contributed to, or wrote 18 books and more than 100 
published reports, articles, and book reviews . He was a 
sought-after speaker and contributor at Utah's earthquake 
conferences from 1983-1989, and had continued his 
involvement as an advisor and mentor when the 
concentrated USGS NEHRP involvement ended in 1989. 
He was one of the principal reasons for the success of 
the new and innovative "Implementation" element first 
attempted in the Utah NEHRP. 

We at the WFF and the citizens of Utah owe Bill a 
debt of gratitude fo r his insightfu l work w ith us to 
promote public safety through the effective use of earth­
science information . The earth-science and planning 
profess ions have lost an ab le leader and the earthquake 
commun ity has lost an effective champion of the hazard­
reduction cause . He played a very unique and essent ial 
role, and will be sore ly missed by us all. 
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Earthquake Activity in the Utah Region 
Susan J. Nava 
University of Utah Seismograph Stations 
Department of Geology and Geophysics 
Salt Lake City, Utah 84112-1183 

(801) 581-6274 

January 1- March 31, 1993 

During January 1 through March 31, 1993, 
the University of Utah Seismograph 
Stations located 367 earthquakes within the 
Utah region. The total includes five earth­
quakes in the magnitude 3 range and 177 in 
the magnitude 2 range. Earthquakes with 
magnitude 3.0 or larger are plotted as stars 
and specifically labeled on the epicenter 
map. There were two earthquakes reported 
felt during the report period. Magnitude 
indicated here is either local magnitude, 
ML, or coda magnitude, Me. All times indi­
cated below are local time, which was 
Mountain Standard Time. 

Significant main shocks and clusters 
of earthquakes 

• Eastern Wasatch Plateau-Book Cliffs area 
near Price (coal-mining related): Five clus­
ters of seismic events (magnitude 0.9 to 3.3) 
make up 51 % of the shocks that occurred in 
the Utah region during the report period. 
These clusters are located: (a) 10 miles NE 
of Price, (b) 25 miles WNW of Price, (c) 20 
miles WSW of Price, (d) 25 miles SW of 
Price, and (e) 35 miles NE of Richfield. 
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ML 3.1 January 21 
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• Northern Utah: A cluster of 17 earthquakes occurred WNW of Garland (approximately 30 miles NW of Logan). The shocks 
occurred primarily in mid-January and in late-March, and ranged in magnitude from 0.6 to 2.3. 

Thirteen shocks occurred under the Wellsville Mountains, northeast of Brigham City, (approximately 30 miles NW of Logan). 
The earthquakes occurred sporadically throughout the report period. 

A cluster of 14 earthquakes occurred primarily in March, three to five miles NW of Park City (20 miles ESE of Salt Lake City). 
The majority of these shocks had magnitudes less than 1.0. 

• Central Utah: In early February and mid-March, a cluster of 17 earthquakes occurred SW of Levan (SO miles N of Richfield). 
The largest shock in this cluster was magnitude 2.8. 

Me 1.8 February 26 

• Significant earthquakes in Southern Utah: 

Me 3.1 January 11 
Me 3.3 February 24 
Me 3.1 March 26 

3:36 a.m. 

8:34p.m. 
1:11 p.m. 
9:49 a.m. 

3 miles NW of Payson 
Felt in Springville 

10 miles S of Panguitch 
7 miles SSE of Monticello 
5 miles S of Minersville 

Additional information on earthquakes within the Utah region is available from the University of Utah Seismograph Stations. 
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April 1 - June 30, 1993 

During April 1 through June 30, 1993, the 
University of Utah Seismograph Stations 
located 405 earthquakes within the Utah 
region. The total includes five earthquakes 
in the magnitude 3 range and 186 in the 
magnitude 2 range. Earthquakes with 
magnitudes of 3.0 or larger are plotted as 
stars and specifically labeled on the epicen­
ter map. There was one earthquake 
reported felt during the report period. 
Magnitude indicated here is either local 
magnitude, ML, or coda magnitude, Me. 
All times indicated below are local time, 
which was Mountain Standard Time from 
April 1-3, and Mountain Daylight Time 
during the remainder of the report period. 

Significant main shocks and dusters 
of earthquakes 

• Eastern Wasatch Plateau-Book Cliffs area 
near Price (coal-mining related): Five clus­
ters of seismic events (magnitude 1.1 to 
2.9) make up 49% of the shocks that 
occurred in the Utah region during the 
report period. These clusters are located: 
(a) 20 miles E of Price, (b) five miles NE of 
Price, (c) 25 miles WNW of Price, (d) 25 
miles SW of Price, and (e) 30 miles SSW of 
Price. 

• Northern Utah: A cluster of ten earth­
quakes occurred primarily in April and 
May, 5 miles WNW of Dayton, Idaho (30 
miles NNW of Logan). The largest was a 
magnitude 2.5 shock. 
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In early April and late May, a series of six earthquakes from 1.1 to 2.1 magnitude occurred near the northern arm of the Great 
Salt Lake 35 miles W of Tremonton (50 miles W of Logan). This region was the site of Utah's only historical surface-faulting 
earthquake, a magnitude 6.6 shock that occurred on March 12, 1934. 

In April and May, seven small earthquakes (magnitude 1.1 to 1.7) occurred near the Utah-Wyoming border, 15-20 miles NE of 
Coalville (40 miles NE of Salt Lake City). 

Throughout the report period, a series of earthquakes occurred five miles S of Midway (15 miles NE of Provo), in the general 
vicinity of Deer Creek Reservoir. The shocks ranged in magnitude from 0.4 to 1.7. 

• Significant earthquakes in the Eastern Utah region: 

ML 3.9 May 13 10:13 a.m. 12 miles SE of Dinosaur, CO 

• Southern Utah: Several small swarms of earthquakes occurred in southern Utah during the report period_ In early April, 
five shocks (magnitude 1.2 to 2.7) occurred five miles SE of Panguitch (35 miles E of Cedar City). On June 16, a brief flurry of 
seven earthquakes (magnitude 1.4 to 2.7) occurred 15 miles SSE of Beaver (30 miles NE of Cedar City). In mid-June, nine 
shocks (magnitude 1.4 to 3.0) occurred 15 miles NE of Beaver (30 miles SW of Richfield). Significant earthquakes: 

Me 3.4 May 13 2:50 p.m. 10 miles SSE of Monticello 
Me 3.1 May 15 9:30 p.m. 11 miles WNW of Cedar City 

Me 3.5 
Me 3.0 

May 27 
June 11 

12:21 p.m. 
6:07 a.m. 

Felt in Cedar City 
23 miles E of Kanab 
13 miles NW of Circleville 



4 Wasatch Frollt Forum 

UTAH RECEIVES 1994 NEHRP GRANTS 

The U.S. Geological Survey recent ly announced 
proposals selected for funding in 1994 under the 
National Ea rthquake Hazards Reduction Program and 
Utah is well represented in the chosen projects. The 
following summaries are excerpted from proposa l 
abstracts. 

"Detailed assessment of the liquefaction 
susceptibility of thinly bedded sediments," $35,000, 
12 months, loren Anderson and Jeffrey R. Keaton, 
principal investigators. 

The N value from the Standard 
Penetration Test (SPT) is routinely used by 
geotechnica l engineers to evaluate the 
liquefaction suscept ibility of sand and silty 
sand deposits. Investigations by Utah State 
University of severa l sites in the lake bed 
deposits along the Wasatch Front in Utah 
stron gly suggest that this method (called the 
Seed method) cannot be directly applied to 
sand deposits with thinly interbedded clay 
seams . Examination of tren ches that were 
made at sites with low SPT N values 
(indicatin g high liquefaction suscept ibility) 
clear ly show no evidence of liquefact ion even 
though there is geo logic evidence that strongly 
suggests the occurrence of at least three 
seismic events that wou ld have produced 
sufficient groun d shaking to induce 
liquefaction . The proposed study w ill conduct 
a detailed inves ti gation of sand deposits with 
thin ly interbedded clay seams that we re 
known to liquefy or not li quefy during strong 
ground shak ing. The research is urgently 
needed because the Seed method is currently 
being used to make li quefaction evaluations in 
these lake bed deposits. 

"Seismic source evaluation of the Salt lake City 
segment of the Wasatch fault zone, central Wasatch 
Front, Utah," $27,680, 12 months, William R. lund, 
principal investigator. 

The Utah Geological Survey wil l reoccupy 
one of the earlier trench sites (the South Fork 
Dry Creek site) and complete the pa leoseismic 
investigation started there in 1985 to establish 
the history of Holocene surface faulting at a 
single location on the Sa lt lake City segment. 
By combin in g the results of this investigation 

w ith those obtained in 1985, it should be 
possible to construct a more comp lete 
chronology of su rface-ruptur ing earthquakes 
for the segment from at least the middle 
Ho locene (past 6,000 years). Unti l that 
chronology is estab li shed with confidence, 
questions wil l remain regarding the seismic 
history of Utah's most populous fault 
segment and the adequacy of hazard and risk 
assessments current ly used to prepare for 
future large earthquakes. 

"Hazard potential, failure type, and timing of 
liquefaction-induced landsliding in the Farmington 
Siding landslide complex, Wasatch Front, Utah," 
$19,134, 12 months, Mike lowe, principal 
investigator. 

The Utah Geo logica l Survey (UGS) wi ll 
conduct a detai led geologic investigation of 
the li quefaction- induced Farm ington Siding· 
lands lide comp lex near Fa rmington , Davis 
County, Utah. A recent NEHRP-funded 
study by the UGS confi rmed that recurrent 
movement has taken place on the 
Farm ington Sidin g landslide comp lex. 
However, the timing of landslide events and 
fa i lure mechan ism (flow fai lure versus fai lure 
by latera l spreading) have not yet been 
clearly determined. These factors must be 
understood in order to eva luate hazard 
potent ial. Local governments are more likely 
to avo id development on these features and 
adjacent areas, or look for an area-wide 
mitigation strategy to reduce the risk, if they 
understand the hazard potential . In add ition 
to helping reduce the loss of li fe and 
property in the Farmington area as a result of 
earthquakes, methods developed may prove 
useful for eva luating similar prob lems on 
other landslides along the Wasatch Front and 
elsewhere . 

"Effective dissemination of NEHRP research results 
in Utah--connecting researchers and practitioners," 
$15,850, 12 months, Janine l. Jarva and Gary E. 
Christenson, principal investigators. 

The Utah Geological Survey has 
continued an active program to translate 
scient ific research results into products useful 
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to a diverse commun ity of end-users, and to 
forge strong partnerships between the research 
community (universities, the private sector, 
and state and federal agencies) and those who 
ultimately use the information to implement 
hazard-reduction policies (local governments, 
engineers, architects, planners, and emergency 
preparedness planners and responders) . In this 
project, we will develop and apply new geo-

graph ic informat ion systems (GIS) methods to 
conso lidate the recently comp leted Quaternary 
tectonics map and tabular database [see related 
article, this issue] and to expand and update two 
other ongo ing projects, the Geo logic Hazards 
Bibliography of Utah and the Wasatch Front Forum, 
to more effectively disseminate earthquake-hazards 
information . 

1993 NEHRP-FUNDED RESEARCH IN UTAH 

The followi ng three reports present resu Its-to-date of 
1993 NEHRP-funded research in Utah and are 
excerpted from Summaries of Technica l Reports, 
volume XXXV, USGS Open-Fi le Report, in press . 

"Earthquake-potential evaluation of the Oquirrh fault 
zone, central Wasatch Front, Utah," 
William R. Lund, Susan S. Olig, and Bill D. Black, 
principal investigators. 

The Utah Geological Survey is studying the 
Oquirrh fault to determine the earthquake hazard 
it presents to western Utah and the nearby Sa lt 
Lake City metropolitan area. Results show that the 
fau It i5 active and has generated repeated large­
magnitude (7 +) earthquakes in the past 26,000 
years. The repeat time for these events is between ' 
12,600 and 21,900 years. The most recent 
surface-rupturing earthquake occurred between 
4,300 and 7,700 years ago. Vertical displacement 
duri ng that event was 2 to 3 meters and the length 
of surface rupture was 10 kil ometers. Besides 
gro und rupture, an event of this size wou ld 
produce strong ground shaking, liquefact ion, and 
landslides. 

"Surficial geologic mapping of the Nephi segment, 
Wasatch fault zone, Utah," W.E. Mulvey and K.M. 
Harty, principal investigators. 

The Utah Geo logical Survey is mapping the 

surficial geology along the Nephi segment (Payson 
to Nephi) of the Wasatch fault, the southernmost of 
the five most active centra l segments of the Wasatch 
fault zone . The map will provide information on 
faulting on the segment, and serve as a base for the 
Utah engineering- and environmental-geo logic 
community and local governments to derive surface­
fault-rupture and other geo logic-hazards maps . The 
final publication wi ll be a 1 :50,OOO-scale co lored 
map, in a format consistent with USGS maps of 
other segments of the Wasatch fault. 

"Preparation of public-information products from 
NEHRP research results, Wasatch Front, Utah," 
Sandra N. Eldredge, principal investigator. 

The Utah Geological Survey will publish 
public-information products includ ing: (1) a 
homebuyer's guide to earthquake hazards, (2) a 
full-color brochure describing and i l lustrating the 
Wasatch fault, Utah's most active fault, (3) a 
pamphlet "translating" informat ion on the 
ground-shak ing hazard in Utah, and (4) a series 
of page-size liquefact ion-potential maps for 
Wasatch Front counties. In addition, NEHRP­
funded liquefaction-potential maps and reports 
that are unpublished and not widely ava il able, 
wi ll be published as contract reports. Al l 
pub lications wi l l provide needed information on 
earthquake hazards to the public, realtors, 
planners, and public officials . 

QUATERNARY TECTONICS MAP NOW AVAILABLE 

The Utah Geological Survey has just published 
Bu lletin 127, "Quaternary Tectonics of Utah" by 
Suzanne Hecker. The report is the result of a mu lti­
year effort to compi le in a single reference all 
information availab le on potential earthquake-

generating (Quaternary-age) tectonic features (faults, 
folds, and other deformation) in Utah. The report 
includes a 1 :500,OOO-sca le map showing tectonic 
features thought to be active in the past 1.6 million 
years. Features are color-coded to show the time of 
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last movement, which is an indication of their relative 
activity. Index maps are provided to relate features 
on the map to an extensive table of information giving 
recurrence intervals, slip rates, ages of prehistoric 
earthquakes, and other pertinent information on each 
tectonic feature. 

Also included in the report is a 1 :500,000-scale 
map of Quaternary volcanic features (flows and vents), 
similarly color-coded to show time of eruption. This 
map shows the relationship between tectonic features 
and volcanic eruptions, and depicts areas of most 
recent volcanism and presumably where it is most 
likely to recur. 

The report is a technical reference for use chiefly 
by geologists and engineers in evaluating earthquake 
hazards. It indicates that the most active faults are 
concentrated in north-central Utah along the Wasatch 
Front; the Wasatch fau lt is the most active in the state. 

Wasatch Frollt Forum 

However, many less active but potentially dangerous 
faults and other tectonic features capable of 
generating large earthquakes are present elsewhere 
in the state, particularly along the urbanized corridor 
following 1-15 from the Wasatch Front south to St. 
George. The most recent volcanism is confined 
chiefly to southwestern Utah; the youngest flows are 
only about 600 years old. 

We believe this report will have broad 
application, and hope it will stimulate research and 
contribute to more accurate assessments of 
earthquake hazards in Utah. The report sells for 
$16.00 ($17.00 including tax for Utah residents, add 
$2.50 for postage and handling if ordering by mail). 
A digital version of the maps is available through the 
State Geographic Information Database from the 
Utah Automated Geographic Reference Center, 
4130 State Office Building, Salt Lake City, Utah 
84114, (801) 538-3163. 

ATC AND USGS SPONSOR REGIONAL SEMINARS ON 
NEW DEVELOPMENTS IN EARTHQUAKE GROUND MOTION ESTIMATION 

[BUT WHERE'S SALT LAKE CITY? - ED.] 

In ear ly 1994 the Applied Technology Counci I 
(ATC) and the U.S. Geological Survey (USGS) will 
conduct a series of five seminars throughout the 
United States to provide a comprehensive overview of 
recent USGS developments in earthquake ground­
motion estimation and the implications for 
engineering design practice. The seminars are for 
practicing structura l and geotechnical engineers and 
are part of the ongoing ATC-35 Project to "Transfer 
U.S. Geological Survey Research Results into 
Engineering Design Practice." 

The locations and dates of the five regional 
seminars are: 

Los Angeles 
San Francisco 
Seattle 
New York City 
Memphis 

January 26 
January 27 
February 2 
February 9 
February 10 

Each seminar will provide comprehensive but 
practical region-specific state-of-the-art information on 
earthquake potentia l and the characteristics of 

expected ground shaking, with a special emphasis 
on issues relevant to the design ground motions. 
Seminar topics include: (1) regional earthquake risk 
(focused on the region in which the seminar is 
conducted), (2) strong-ground motion estimation 
(new techniques for estimating ground motions as a 
function of earthquake source, travel path, and site 
parameters, with emphasis on problems specific to 
the particular region), and (3) implications of new 
knowledge and new developments for engineering 
practice (specifically applicable to geotechnical 
engineering and structural engineering). 

The pre-registration fee, which includes lunch 
and the seminar proceedings (issued at the start of 
each seminar), is $80 ($64 for ATC subscribers) . 
The on-site registration fee is $90. For registration 
information please contact the Applied Technology 
Council, 555 Twin Dolphin Dr., Suite 550, 
Redwood City, CA 94065, phone 415-595-1542, 
fax 415-593-2320. 

-Reprinted (minus editorial comment) from EERI 
Newsletter, v . 27, no. 12, December, 1993. 
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UTAH'S SEISMIC SETTING AND DAM SAFETY: A GIS PERSPECTIVE 

by Joe Borgione 
Utah Division of Water Rights, Dam Safety Section 

Excerpted from a paper presented at the Southwest ARC/INFO Users Group Meeting 
October 1993, Jackson Hole, Wyoming 

INTRODUCTION 

Dam safety in the state of Utah is regu lated 
through the Department of Natural Resources, 
D iv ision of Water Rights, Dam Safety Section. 
Earthquakes represent a significant prob lem to dam 
safety. As w ith any engineered structure, dams can 
sustain considerab le damage from an earthquake 
(USCOLD, 1992). The September 2, 1992, 5.8 
Richter magnitude earthq uake in the southwest corner 
of Utah is the most recent, prominent event in the 
state (Black and Chri stenson, 1993); at least two dams 
impounding water at the time of the event were the 
cause of concern (Borgione, in preparation). 

To better monitor dam performance during 
earthquakes, an ARC/INFO-based ana lysis program 
was developed to identify dams which, in the event of 
an earthquake, shou ld be inspected. The program, 
w ritten in Arc Macro Language (AML), searches the 
dam database and identifi es dams to be inspected 
based on their proximity to the epicenter and the 
magnitude of the earthquake. A second seismiddam 
safety ana lysis disp lays the spatial relationship 
between dam sites, Uniform Bui lding Code (UBC) 
seismic zones, and known fa ult systems. 

ANALYSES 

The QUAKES AML 

W ithin the Dam Safety Section, a post-earthquake­
dam-inspect ion po li cy recent ly was updated and 
automated using ARC/INFO. This po li cy and 
subsequent computer application allows engineers to 
determine what dams, if any, need to be inspected for 
damage following an earth quake. Prior to 
computerization, staff members wou ld draw a circle 
around an epicenter w ith a radius based on 
earthquake magnitude. Any dams within the circle 
would then be inspected. This concept is the basis of 
the QUAKES AML. [More information on the 
QUAKES AML is given in WFF, 1992, v. 8, no. 3, p. 
11.] 

Tab le 1 shows the distances used to ca lcu late 
search radii . The rad ii represent a relationship 
between earthquake magnitude and associated 
ground acce lerat ion . For examp le, with in the 
magnitude range of 5.6 to 6.0, ground acce lerations 
of about 0.1 g pr greater are expected to a radius of 
25 miles. Curves developed for thi s table were 
derived by the Dam Safety Section and are based on 
Leps and Jensen (1984) . Using the 0.1 g 
accelerat ion as a target allows a conservative 
estimate accommodating dams for which st ructural 
and/or foundation integrity is unknown . 

A secondary search radius of 1.5 times the 
primary radius is also ca lcu lated . This ensures that 
dams just outside the primary radius or others that 
may be subject to ground acce lerat ion deformation 
within a reasonable distance are included. 

QUAKES has been executed a number of times. 
The program came on line after the September 2, 
1992 St. George earthquake, and was used to 
identify all dams that should have been inspected 
fo llowing that event. A few dams were discovered 
that had been over looked for inspection. Short ly 
after its implementat ion, with a sma ll earthquake in 
northwest Utah, the program determ ined that no 
dam sites were located w ithin the sma ll search radii. 
In June, 1993, the Federal Emergency Management 
Agency (FEMA) sponsored "Response 93" [see WFF, 
1992, v. 8, no. 4, p. 12-16], a mock disaster using a 
magnitude 7.5 event w ithin the Sa lt Lake Valley. 
With such a locat ion and size, 271 dam sites appear 
in the primary radius; another 172 dams appear in 
the secondary search. 

Seism ic-Zone Ana lys is 

A key element in the execut ion of the QUAKES 
app lication is accurate data with respect to 
magnitude and location of a given event. These 
data are currently provided by the University of 
Utah Se ismograph Stat ions, wh ich monitors all 
seismic act iv ity through a statewide network. 
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Table 1. Relationship between earthquake magnitude and search-radius distance. 

I Richter Magnitude 

4.0 to 4.5 

4.6 to 5.0 

5.1 to 5.5 

5.6 to 6.0 

6.1 to 6.5 

6.6 to 7.0 

7.1 and greater 

Budgetary constraints may necessitate limiting the 
network to the immediate Wasatch Front area, a 
region generally associated with 
Uniform Building Code (UBC) seismic zone 3. Utah 
is divided into three UBC seismic zones, 1, 2b, and 3, 
which reflect the se ismicity of the particular region; 1 
is the lowest and 3 is the highest with respect to 
seismic hazard. An analysis using ARC/INFO defines 
which dams would fall into zones 1 and 2b, outside 
the area of coverage if the network is limited (figure 
1). Quaternary faults from Hecker (1993) are also 
shown in figure 1. 

. Hazard ratings for dams in figure 1 are based on 
downstream risk (Utah Division of Water Rights, 
1991). High-hazard dams are those which, in the 
event of fai lure, are expected to cause extensive 
property damage and threaten human life. A 
moderate-hazard dam fai I ure is expected to cause 
extensive property loss, but is much less likely to 
threaten human life. Finally, a low-hazard dam failure 
is expected to result in property loss sustained only 
by the dam owner. Hazard ratings do not in any way 
reflect the integrity of the dam. Table 2 shows the 
numbers and designated hazard ratings of dams in 
UBC zones 1 and 2b, with respect to all the dams in 
the ARC/INFO database. 

The numbers in table 2 include dams which were 
des igned primarily to function as flood-control 
structures . Such dams typically impound water for 
relatively brief periods of time, after cloudburst events 
or during periods of high spring runoff. Many of 
them are assigned the high-hazard rating, but 
probabilities of these reservoirs being full during a 
significant se ismic event are remote. To more 

I Search Radius (mi) I 
10 

12 

18 

25 

38 

55 

75 

accurately represent the dam safety/seismic analysis, 
table 3 includes only dams des igned primari ly as 
water-storage (WS) fac ili ties which store water for 
extended periods of time. 

Clear ly, UBC zones 1 and 2b envelop a much 
larger area of Utah and a greater number of dams 
than does UBC zone 3. The resu lts shown in tab le 
3 indicate that the majority of dams, especially 
high- and moderate-hazard water-storage structures, 
are located in regions susceptible to seismic activity. 
Of the 353 water-storage dams in seismic zones 1 
and 2b, 70 percent are in zone 2b where many of 
the state's larger historical earthquakes have 
occurred. Accurate epicenter information from the 
UUSS network in these areas is vita l for dam safety. 

CONCLUSIONS 

The QUAKES program provides a valuable 
ana lytical tool for dam safety . Although program 
design specifically focuses on dams and 
earthquakes, the concept can be adapted to a wide 
range of applications. Like most programs that 
produce a hardcopy output, QUAKES is periodically 
reviewed and updated. One upcoming modification 
will be to include output of lat itude/longitude data 
of dams on the list. During the Response 93 
exercise, Civil Air Patrol pi lots requested these data 
be included to aid in developing a flight plan for 
reconnaissance missions. 

One limitation of the app l icat ion is that it is a 
computer program; in the event of a major 
earthquake in the Salt Lake area where the computer 
facilities are located, the likelihood of accessing the 

9 
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Table 2. Dams in UBC seismic zones 1 and 2b in Utah. 

Total Dams in ARC/INFO Database 677 

Dams in Zones 1 & 2b 392 58% 

Total High-Hazard Dams 227 

High-Hazard Dams in Zones 1 & 2b 99 44% 

Total Moderate-Hazard Dams 197 

Moderate-Hazard Dams in Zones 1 & 2b 122 62% 

Total Low-Hazard Dams 242 

Low-Hazard Dams in Zones 1 & 2b 165 68% 

(11 Dams are not hazard-rated) 

Table 3. Water-storage (WS) dams in UBC se ismic zones 1 and 2b in Utah. 

Tota l WS Dams in ARC/INFO Database 556 

WS Dams in Zones 1 & 2b 353 63% 

Tota l High-Haza rd WS Dams 156 

High-Hazard WS Dams in Zones 1 & 2b 83 53% 

Tota l Moderate-Hazard WS Dams 174 

Moderate-Hazard WS Dams in Zones 1 & 2b 116 66% 

Total Low-Hazard WS Dams 215 

Low-Hazard WS Dams in Zones 1 & 2b 150 70% 

computer, much less having the electricity and 
network commun ications to run it, is low. Plans to 
dea l with th is prob lem include running the program 
as a simu lator in advance of earthquake events and 
storing the output as hardcopy plots in safe locations, 
inc luding various regional offices of the Division of 
Water Rights. Advance simu lation of earthquakes 
having various magnitudes and epicenters around the 
state wil l improve initial response efforts after an 
event by providing emergency responders with 
enough information to include dam inspections in 
miss ion plann ing, even though computer fac ili ties in 
Sa lt Lake City may be down. 

The dam location/seismic zone analysis is 
relative ly simple and exemp lifies the utility of 
ARC/INFO. Graphic disp lays of var ious digita l map 
databases, such as dam locat ions, seismic zones, and 

Quaternary faults, effective ly depict exposure to 
hazards. Results of the analysis, both tabular and 
graphic, were included in a report to a specia l 
governmental task force investigating funding 
options for the seismic network . 
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NSF SEEKS PROPOSALS ON PRECAST SEISMIC STRUCTURAL SYSTEMS 

The Ea rthquake Hazard Mitigati on Program (EHM) 
at the Nati onal Science Foundati on (NSF) is 
encourag ing submission of research proposa ls for the 
coord inated research program on Precast Seism ic 
Structu ral Systems (PRESSS). 

The genera l goa ls of the program are to develop 
new concep ts, mater ials, constru ction techno logies, 
and comprehensive rationa l design reco mmendations 
based on fundamental and bas ic research for safe and 
technica lly v iable precast concrete constructi on in 
se ismic zon es. 

In Phase I of PRESSS, proposa ls were funded in 
the areas of connect ion class ification, deve lopment of 
analyti ca l meth ods, and draft-des ign 
reco mmendati ons. Phase II is be ing implemented 
incrementally, and proposa ls have been funded 
primaril y on experim enta l and ana lyti ca l studi es into 
the se ismi c pe rfo rm ance of frame structures, and on 
further development of des ign reco mmendati ons. 

The research areas w hich, among others, w ill be 
considered for poss ib le support in the current phase 
ffi sca l yea r 1994) a~: 

• in novative duct il e connect ion systems 
invo lv ing advanced materials; 

• Experimental and ana lyti ca l stud ies in the 
se ismi c perfo rmance of panel systems w ith 
ductil e con nectors; 

• ut ili zat ion of differences in deformation 
characterist ics between frame and pane l 
components to red uce se ism ic response; 

• deve lopment of simp li fied ana lyt ica l 
proced ures fo r se ismic-response 
quanti fication of panel and panellframe 
systems, based on dyn amic inelasti c tim e­
history analyses; and 

• deve lopment of innovati ve manufacturin g 
and construction pract ices fo r precast 
systems in se ismic zones. 

The dead line fo r proposa ls is February 15, 1994. 
More detai Is are ava i lab le from PRESSS coo rdinato r, 
N ige l Priest ley, University of Ca liforn ia at San 
D iego, 619-534-5951 , fax 619-534-6373. Genera l 
inquiri es shou ld be directed to S.c. Liu or M .P. 
Singh, Program D i rectors, Earthquake Hazard 
Miti gation Program, NSF, 4201 Wil son Blvd., Room 
545, A rlin gton, VA 22230,703-306-1361, e-mail : 
msingh@nsf.gov or sliu@nsf.gov. 

-Rep ri nted f rom EERI News letter, v. 27, no. 12, 
December, 1993. 

SELECTED SEISMIC REHABILITATION TECHNIQUES AND THEIR COSTS 

The Nation al Ea rth quake Hazards Reducti on 
Program report entitl ed "Se lected Se ismi c 
Re hab ilitati on Techni ques and Their Costs, " prepared 
by URS/John A. Blume & Associates, Engineers of San 
Francisco, Ca li forn ia, is now avail ab le. The report 
was prepared under contract to the Federa l 
Emergency M anagement Agency (FEM A). 

The des ign examp les in thi s publi cat ion i llustrate 
th e implementation of th e se ism ic strengthening 
techniques descri bed in "The NEHRP Handbook of 
Techniques for the Se ismic Re hab ilitati on of Existin g 

Buildings. " The des ign examp les incl ude the retrofit 
of six buildin gs and three non-structural 
components. An add iti onal examp le illustrates the 
design of a temporary pedestri an-protecti on canopy, 
a structure that mi ght be req ui red to permi t the 
retrofit of th e exterior of a building in an urban 
settin g. 

Indiv idual cop ies can be obta ined fro m Ugo 
M orelli of FEMA's Earthquake Programs O ffi ce, 
Room 625, 500 "e" Street S.W ., W as hington , D .C. 
20472, (202) 646-2810, fax (202) 646-3104. 
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UTAH EARTHQUAKE ADVISORY BOARD NEWS 

The Utah Earthquake Advisory Board (UEAB) has 
continued to develop the "Utah at Risk" document. 
At the most recent quarterly meeting, December 7, 
1993, members of newly formed standing committees 
attended a general briefing on the evolution of the 
document and then broke into committee groups to 
review their objectives, develop mission statements, 
and consider initiatives . A new level of enthusiasm 
and commitment was evident throughout the meeting. 
Standing committees include: 

ENGINEERING AND ARCHITECTURE COMMITTEE 

Chairperson: *David Curtis, Past President, Utah 
Association of Structural Engineers 

Carl Carpenter, Principal Engineer, Provo City Water 
Resources Department 

Scott Ellis, Structural Engineer, Ellis & Associates 

*Frank Fu l ler, Project Coordinator, Utah Division of 
Facilities, Construction and Management 

*James Golden, Assistant Chief Structural Engineer, 
Structures Division, Utah Department of 
T ransportati on 

Peter McDonough, Project Engineer, Mountain Fuel 
Supp ly Company 

Barry Smith, Architect, Aste l-Erickson 

*Michae l Stransky, Director, Western Mountain 
Region, American Institute of Architects 

EARTH SCIENCES COMMITTEE 

Chairperson: *Dr. Walter J. Arabasz, Research 
Professor and Di rector, Un iversity of 
Utah Seismograph Stations 

*Dr. M. Lee A ll ison, State Geo logist and Director, 
Utah Geologica l Survey 

Dr. Jeffrey R. Keaton, Senior Engineering Geologist 
and Vice President, SHB AGRA, Inc. 

William R. Lund, Senior Geo logist and Deputy 
Director, Utah Geological Survey 

Dr. James c. Pechmann, Research Associate 
Professor, Department of Geology and Geophysics, 
University of Utah 

Dr. Kyle M . Rollins, Assistant Professor, Department 
of Civil Engineering, Brigham Young University 

* Dr. T. Leslie Youd, Professor, Department of Civil 
Engineering, Brigham Young University 

EMERGENCY PLANNING COMMITTEE 

Chairperson : * Lorayne Frank, Director, Utah 
Division of Comprehensive 
Emergency Management 

Roger Anderson, Assistant Director, Davis County 
Emergency Services 

Roger Forsberg, Thiokol Corporation 

LeGrand Jones, Loss Control Administrator, Utah 
Department of Transportation 

Deborah H . Kim, Emergency Department, University 
of Utah Medical Center 

Jeff Rylee, Director, Salt Lake City Emergency 
Services 

EARTHQUAKE AWARENESS COMMITTEE 

Chairperson: * Dr. M. Lee A ll ison, State Geologist 
and Director, Utah Geological 
Survey 

Rex Curti s, Retired School Teacher 

Steve Lutz, Director, Utah State Fire Academy 

Dr. Gary Madsen, Professor, Department of 
Sociology, Utah State University 

Hollie Muir, Disaster Education Coordinator, 
American Red Cross 

Dee Dee O'Brien, Outreach Coordinator, College of 
Mines and Earth Sciences, University of Utah 

Patrick Reese, Emergency Response, Church of Jesus 
Christ of Latter Day Saints 
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Kay Sadler, Management Info rm ation Services 
D irector, W est Vall ey City 

Kim Wi lli ams, CSEPP Publ ic Inform ati on O ffi cer, Utah 
D iv ision of Co mprehensive Emergency M anagement 

INTERGOVERNM ENTAL RELATIONS COMMITTEE 

Chai rperson: *John Harj a, Senior Research Analyst, 
Govern or's O ffi ce of Pl anning and 
Budget 

*Ken Bullock, Executive D irector, Utah League of 
Cities and Tow ns 

(Thi s committee is not yet f inalized because John 
Harj a only recently replaced Steven M . Klass [form er 
Deputy State Pl anning Coordinator, Governors's 
O ffi ce of Pl anning and Budget] on the UEAB.) 
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* M ember, Utah Ea rthquake Adviso ry Board 

In order to achieve broad invo lvement in a 
comprehensive, integrated, sustained effort to reduce 
ea rthquake haza rds and ri sk in Utah, th e input and 
parti cipati on of Utah's citi zens and decision makers 
w ill be so ught during th e deve lopment of "Utah at 
Risk." To that end, the Earthquake Awareness 
Co mmittee w ill fo rmul ate and promote an 
ea rthquake confe rence in 1994 to gather communi ty 
input to th e draft document. 

Th e new affili ati on of th e Wasatch Front Forum 
(WFF) w ith the UEAB was also di scussed at the 
meeting. As the offici al new slw tter of th e UEAB, the 
WFF can bring greater v isibility to and recogniti on of 
the UEAB among the citi zens of U ta h. 

NEWS FROM COM PREHENSIVE EM ERGENCY MANAGEMEN T 

Response '94 

In June 1993, the largest full -sca le earthquake 
exercise ever un dertaken in the U.S. occurred in Utah 
[see WFF, 1992, v. 8, no . 4, p. 12-16] . Response '93 
focused on the adeq uacy and feas ibility of ex ist ing 
pl ans, proced ures, and organi zational structures w hich 
wou ld be im plemented in responding to a major 
earthquake di sas ter in Utah. The Utah D iv ision of 
Comprehens ive Emergency Management (CEM) and 
the Utah Assoc iati on of Contingency Planners w ill co­
sponsor a fo ll ow-up exercise to Response '93 ca ll ed 
"Response '94 - Lessons Learned From '93." The 
disaster scenario w ill be a Richter magnitude 6 .8 
earthquake w ith an ep icenter in the Sa lt Lake Va ll ey. 
Response '94 w i II take p lace on March 31, 1994 at 
the Utah State Fa irg rounds. It w ill be a one-day 
exercise invo lv ing the State Emergency Operat ions 
Center (EOC) and w i II i ncl ude representat ives from 
departments of state government, Wasatch Front 
county EOC's, city EOC representatives, and 
participants from bus iness and industry. The exercise 
w i l l emphas ize coordinating and pr iori t iz ing req uests 
for ass istance from cit ies to counties and from 

counti es to the state. During a di sas ter, affected 
counti es w ill have to coordinate city requests for 
ass istance and communi cate th em to the state. This 
exe rcise w ill provide all partici pants the opportunity 
to improve and strengthen these j o int interactions in 
advance of a true disaste r. If you woul d li ke further 
deta i Is about Response '94, contact Lance Peterson 
at"CEM, 1-800-753-2858 or (801) 538-3745. 

Recent Reorganization 

CEM has recent ly undergone some 
organi zationa l changes that affect their earthquake 
program, which res ides in the Natu ral Hazards 
Sect ion of the Operations and Field Coord ination 
Bureau. John Rok ich is the new manager of the 
Section but w ill also continue his respons ibi lit ies in 
d isaster preparedness . Bob Carey is manager of the 
Earthquake Preparedness Informat ion Center 
(EPICenter) and Judy Watanabe is the new Section 
p lanner w ho w ill ass ist all programs within the 
Section. Caryn Johnson re mains the Natura l 
Hazards Section intern and serves as staff to the 
Utah Earthquake Advisory Board. 
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1994 WESTERN STATES SEISMIC POLICY COUNCil 
WHO ARE THEY AND WHAT DO THEY DO? 

The 1994 Western States Seism ic Po licy Council 
(WSSPC) annua l meeting wi ll be he ld in Sa lt Lake 
City, probab ly in September. The 1993 annua l 
meeting was in Jackson, Wyom ing. It was high lighted 
by keynote speakers discussing the reorganization of 
the Federa l Emergency Management Agency (Harvey 
Ry land, senior policy advisor to the Director of 
FEMA), the status of National Earthquake Hazards 
Reduction Program research (Dr. Rob Wesson, Chief, 
U.S. Geological Survey Office of Earthquakes, 
Vo lcanoes, and Engineering), and the application of 
new nationa l seismic hazard maps (Dr. Ted 
A lgerm issen, U.S. Geo logica l Survey). 
Representatives of the Nationa l Emergency Managers 
Association (Dr. Richard Andrews, Ca lifornia Office of 
Emergency Services) and Association of American 
State Geo logists (Dr. Ear l Bennett, Idaho State 
Geo logist) discussed poss ible co ll aboration between 
these organizations and WSspc. 

WSSPC's mission is to provide a forum to advance 
earthquake hazard-red uction programs th roughout the 
weste rn states and to deve lop and recommend 
seismic pol icies and programs for the reg ion through 
information exchange, research, and education. To 
do this, the following objectives have been identified: 

1. Promote interstate cooperation. 

2. Identify po licy issues and develop strategies 
to enhance earthquake preparedness, 
mitigation, response, recovery, and re lated 
act ivities . 

3. Provide advice and counsel to federal 
agencies on issues and research re lated to 
seismic safety. 

4. Sponsor regional and subregional research 
projects and solicit funding as required. 

5. Coord inate with other regional earthquake 
organizations to deve lop national earthquake 
policy positions . 

6. Estab lish and sponsor train ing programs and 
activities. 

7. Promote the interaction of the member states' 
Earthquake Preparedness Program and 
Geologica l Program representatives. 

8 . Raise the overall awareness at all leve ls, of 

earthquake hazards and methods to mitigate 
these hazards. 

9. Serve as a resource for earthquake re lated 
materials, information, and activities. 

10. Encourage govern ment to support and fund 
scientific earthquake studies and earthquake 
preparedness activities that wi II reduce or 
eliminate deaths, injuries, and property 
damage that resu lt from earthquakes. 

WSSPC is currently composed of the following 
15 states, U.S. territories, and Cahadian provinces: 
Alaska, Arizona, British Columbia, Ca lifornia, 
Co lorado, Guam, Hawaii , Idaho, Montana, Nevada, 
New Mexico, Oregon, Utah, Washington, and 
Wyoming. Each state is requested to designate two 
voting delegates to WSSPC, one to represent the 
state emergency management earthquake program, 
and one to represent the state geo logica l 
survey/geosciences earthquake program. At present, 
Fred May (Utah Division of Comprehensive 
Emergency Management) and Gary E. Chr istenson 
(Utah Geo logica l Survey) are the de legates from 
Utah. Fund ing support for WSSPC activities is 
provided by the Federal Emergency Management 
Agency (FEMA). 

WSSPC operates in much the same way as a 
vo lunteer organization; that is, most staff time and 
resources devoted to the operation of WSSPC are 
provided on an "as available" bas is and WSSPC has 
no permanent staff. Leadership and di rection for 
WSSPC is provided by a nine-person Executive 
Committee, including a Chairperson . The Executive 
Committee includes six voting delegates and three 
non-voting delegates. The six voting delegates are 
elected by WSSPC voting delegates annually and 
include three members representing emergency 
management and three members representing 
geosciences. The three non-voting de legates 
represent FEMA, USGS, and California. The 
Chairperson and Executive Comm ittee may estab lish 
ad hoc subcommittees as needed and appoint 
members as appropriate . Fred May of -Utah CEM is 
co-chairman with Reggie Yates (Arizona Division of 
Emergency Managementl, and is conference 
chairman for the 1994 Salt Lake City annua l 
meeting. 

Since its inception in 1979, WSSPC has focused 
primari ly on the planning and conduct of the annua l 
meeting and conference as a means to coord inate 
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and exchange information on earthquake-hazard 
reduction activities of the western states . . To increase 
it's effectiveness, outreach capabilities, visibility, 
professionalism, and general membership, WSSPC 
initiated a strategic planning process in 1992 at the 
annua l meeting at Incline Village, Nevada. The 
process resulted in a number of recommendations and 
actions, some to be taken immediately and others 
over the long-term. Specific initiatives proposed 
include: 

1. Build program capability by establishing and 
staffing a permanent office . 

2. Increase funding to support increased activity 
by establishing non-profit status, competing 
for grants, and possibly establishing 
membership fees. 

3. Create training opportunities by conducting 
workshops and co-sponsoring events. 

4. Encourage and incorporate subregional 
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activities by groups of states within WSSpc. 

5 . Increase WSSPC visibility and enhance 
information exchange with a brochure, a 
newsletter, an electronic bulletin board, 
workshops, and an outreach program . 

6 . Increase involvement of state-agency 
directors in WSSPC policy and programs. 

7. Support national mitigation strategy 
proposed by FEMA director James L. Witt. 

WSSPC is at a crossroads, and hopes to become 
much more visible and active in the future. They 
will soon be looking for a permanent facility and 
staff for their new office, and will be requesting 
proposals from WSSPC states wishing to house 
them. We will publish updates on their activities in 
the WFF, and look forward to their annual meeting 
in Salt Lake City in September 1994. This will be 
an opportunity for Utah to showcase its earthquake 
program to the other western states. 

EARTHQUAKE SPECTRA THEME ISSUE 

Passive Energy Dissipation 

The August 1993 issue of Earthquake Spectra, the 
quarterly journal of Earthquake Engineering Research 
Institute (EERI), is devoted exclusively to the topic of 
energy-dissipation systems for improved earthquake 
performance of buildings. It is the third issue in a 
series of state-of-the-art reviews of a specific subject. 
The May 1990 issue of Earthquake Spectra focused on 
seismic isolation and the February 1992 journal 
addressed public-policy issues. In selecting papers for 
this third special issue, the Editorial Board tried to 
include all available dissipation systems, while 
consciously rejecting all papers which combine 
energy dissipation with base isolation. 

The theoretical background and device testing 
have progressed to a state where energy-dissipation 
systems can be reliably designed and installed in 
existing and new buildings. Several papers in this 
issue describe projects that have successfully utilized 
energy-dissipation systems. Other papers provide 
background information on the performance of 

individual devices and systems from analytical and 
experimental studies. 

We believe that th is issue of Earthquake Spectra 
will be of interest to many. It shou ld provide 
answers to questions on the feasibility, cost, 
practicality, theory, and application of energy­
dissipation devices. We expect that energy­
dissipation systems will be accepted by all code­
enforcement agencies in the near future. 

The theme issue of Earthquake Spectra is now 
available from EERI for $15 . All orders must be 
accompanied by a check, or a VISNMasterCard 
number. California residents add 8.25% sales tax; 
for surface shipping outside the USA, please add 
$2.50. For more information or to receive a free 
copy of the publications catalog, please contact EERI 
office at 499 14th Street, Suite 320, Oakland, CA 
94612-1902, (510) 451-0905, fax (510) 451-5411 . 
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MEETINGS AND CONFERENCES 

Apr i I 5-7, 1994, Annual Meeting of the Seismological 
Society of America, Pasadena, Ca li fo rni a. Abstract 
dead lin e is January 18, 1994. Top ics include original 
research in seismo logy, geophys ics, and earthquake 
engineering. For further information, contact SSA 
Headquarters, 201 Plaza Profess iona l Bui lding, EI 
Cerr ito, CA 94530, (510) 525-5474, fax (510) 525-
7204. 

April 7-9, 1994, EERI Annual Meeting, Hi lton Hote l, 
Pasadena, California. April 7 is the last day of the 
Seismo logica l Society of Amer ica meeting being held 
at the same location . A concurrent program is being 
planned for that day. For information, contact the 
EERI Office, 499 14th Street, Suite 320, Oak land, CA 
94612-1902. 

Apri I 18-21, 1994, International Emergency 
Management and Engineering Conference, "Bridging 
the Gap Between Theory and Practice: Research and 
Applications," Miami, Florida. An interd iscip linary 
conference sponsored by The International Emergency 
Management and Engineering Society (TIEMES) to 
bring together users, planners, researchers, managers, 
technicians, response personnel, and other interes ted 
parti es to learn, teach, present, share and exchange 
ideas and in fo rm ation about how, when, where, and 
why information management tools can be used to 
avo id, miti gate, and recover fro m disasters and other 
emergencies. The first two and one-half days of thi s 
four day conference w ill be devoted to technical 
sessions. The last day and a half of the conference 
w ill be dedicated to a Consultation on Information 
Management Technology for Emergency 
Preparedness (ClMTEP) wh ich wi ll bring together state 
and loca l government users of emergency 
preparedness automation (emergency managers, 
planners, and responders) w ith researchers and 
developers. Th is workshop w ill, first, inform end­
users abo ut the capab iliti es of existing technologies, 
and, second, give end users a forum to express needs 
and concerns that researchers and deve lopers shou ld 
address. Sess ions for both new and experienced users 
are plan ned, and user input is so li cited for these 
sessions. A discounted registration fee wi ll be offered 
to state and loca l government emergency­
preparedness personnel attend ing only the ClMTEP, to 
make participation poss ible for more end users. For 
information, contact Jim Su llivan at (214) 888-8804, 
fax (214) 270-3014, 2995 LBJ Freeway, Suite 200, 
Da l las, TX 75234. 

May 4-6, 1994, Geological Society of America Rocky 

Mountain Section Meeting, Durango, Co lorado . 
Submit abstracts to Jack A. Ell ingson, Geology 
Department, Fort Lewis Co llege, Durango, CO 
81301, (303) 247-7244, by January 14,1994. 
Meeting chairman, Doug las Brew, can be contacted 
at (303) 247-7254, fax (303) 247-7310, same 
address as above. For further conference 
in formation, contact Sue Beggs, GSA Meetings 
Manager, 3300 Penrose Place, P.O. Box 9140, 
Boulder, CO 80301 , (303) 447-2020. 

May 13-14, 1994, Third Conference on Tall 
Buildings in Seismic Regions, Los Angeles, 
California. The conference is being organized by 
the Los Angeles Tal l Building Structural Design 
Council and the Council on Ta ll Buildings and 
Urban Habitat. General sess ion topics will include: 
Outstanding and Innovative Bui ldings; 
Deve lopment, Plann in g, Design, Engineering and 
Construction; Architectural Trends; Performance of 
Ta ll Bui ldings; Passive and Active Contro l for 
Intelligent Build in gs; Innovative Structura l Concepts; 
and Base Isolated Bui ldings. There are numerous 
specia lty session topics as we ll , including case 
stud ies. For more in formation contact the Los 
Ange les Tall Bu ildings Structura l Des ign Council; 
800 Wilshire Blvd., Sui te 510, Los Ange les, CA 
90017; Attn: Lisa D ixon; 213-362-0707; fax 213-
688-3018. 

May 23-27, 1994, World Conference on Natural 
Disaster Reduction, held in Yokohama, Japan and 
sponsored by by the United Nations Department of 
Humanitarian Affa irs, In ternat iona l Decade for 
Disaster Reduction . The resu lts of the conference 
wi ll contribute to the mid-term review of the 
Decade as required by the Genera l Assemb ly. The 
aims of the conference are to: review IDNDR 
accomplishments at national, regional, and 
internat ional levels; chart an action program for the 
future; exchange information on the im plementation 
of IDNDR programs and po li cies; and increase 
awareness of the im portance of the progress of 
disaster-reduction po li cies . Additiona l information 
can be obtained by contacting IDNDR Secretariat, 
United Nations, Palais des Nations, CH-1211 
Geneva 10, Switzerland, te lephone 41 22 798-6894, 
fax 41 22 733-8695 . 

July 10-14,1994, Fifth u.S. National Conference on 
Earthquake Engineering, "Earthquake Awareness 
and Mitigation Across the Nation," organized by 
the Earthquake Engineering Research Institute, 
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Marriott Downtown Hotel, Ch icago, Illinois. The 
conference wi ll provide an opportunity for both 
researchers and practitioners to share the latest 
knowledge and techniques for understanding and 
mitigatin g the effects of earthquakes. For further 
information, contact the Earthquake Engineering 
Research Institute, 499 14th Street, Su ite 320, 
Oak land, CA 94612-1902, (510) 451-0905, fax (510) 
451-5411. 

July 15-16,1994, Scientific meeting on Monitoring 
and Assessment of Natural Hazards Using Space 
Technology, Hamburg, Germany. Topics w ill include 
va rious techni ques for monitoring natura l hazards, 
assessment of damages due to natura l hazards, 
predict ion of natural hazards, and subsequent 
measures using airborn and space-born techn iques. 
For more information, contact Ramesh P. Singh, 
Institute fur We ltraumwissenschaften (WE 4), Freie 
Un ive rsitat Berlin, Faveckstr. 69, 1000 Ber lin 33, 
Germany, 49-30-838-66-66, fax 49-30-832-86-48. 

October 2-7, 1994, Association of Engineering 
Geologists Annual Meeting, "Engineering Geology: 

Past, Present and Future, " held in Williamsburg, 
V irginia. Submit abstracts to Lanny He lms, V ice 
Chairman-Technica l Program, do Target 
Environmenta l Services, 9180 Rumsey Road, 
Co lumbia, Maryland 21045, (410) 992-6622, fax 
(410) 992-0347, by May 2, 1994. For in formation, 
contact AEG, Su ite 20, 323 Boston Post Road, 
Sudbury, MA 01766, (508) 443-4639. 
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October 24-27, 1994, Geological Society of 
America Annual Meeting, "Geology At the leading 
Edge," Washington State Convention and Trade 
Center, Seatt le, Wash ington. The theme w ill draw 
emphas is both to the geographica l pos ition of 
Seattle, situated on the leading edge of a convergent 
p late margin, and to the app lication of "lead ing 
edge" theoret ica l approaches to and techno logica l 
advances in the elucidat ion of geo logica l prob lems. 
Theme sessions and symposium proposa ls are 
sought in al l aspects of Pacific Rim and convergent 
margin geology, with particu lar emphasis on the 
utilization of new technology. For information, call 
the GSA Meetings Department, (303) 447-2020. 
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