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 Mail Stop 178  e-mail: jprice@unr.edu 
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 Jon Price, Secretary 
 Terri Garside, NBMG Executive Secretary 

 

February 10, 2010 
 

TO:  Mr. Ron Lynn, Chairman, Nevada Earthquake Safety Council 

  Board of Directors, Nevada Earthquake Safety Council 
 

FROM:  B. Jim Reagan, Chairman, Strategic Planning Committee 
 

RE:  Annual Report of Activities for Plan Year 2009  
 

I am pleased to provide a summary of activities and efforts achieved by the Standing Committees and members 

of the Nevada Earthquake Safety Council for the calendar year 2009.  As with previous years, the committee 

members and members of the council have made great progress toward the mission and goals of the council and 

earthquake safety in Nevada.  This year’s accomplishments include: 
 

EDUCATION COMMITTEE 
 

The Committee is planning a poster contest for K-8 students during Earthquake Awareness Week (late February 

of 2010). They will be asking for free radio broadcasts to announce the winners. 

The next Earthquake Awareness Week will be February 21-27, 2010 and there will be a drill on Wednesday 

February 24, 2010.  The committee is working with school districts to promote the drill.  It was noted that the 

website of the Washington state emergency management is one of the best for activities for schools, businesses, 

and homes.  Their web page (http://www.emd.wa.gov/hazards/haz_earthquakes.shtml) includes information on 

building emergency response kits; duck cover and hold; how to do some nonstructural mitigation; and other 

useful information. 

 

RESEARCH & INFORMATION COMMITTEE 
 

There is a new map of Quaternary Faults in Nevada has been published by the Nevada Bureau of Mines and 

Geology as Map 167. 

Cutbacks are threatening Nevada’s earthquake studies. The U.S. Geological Survey’s external grant program has 

been reduced. In addition, the loss of the Earth Scope seismometers has meant that we are not currently able to 

assuredly identify and locate earthquakes of magnitude 3.0 and smaller in the eastern part of the state. 

Wanda Taylor is planning a fault-trenching study on the Stateline fault in Stewart Valley, along the California 

border in Nye County. This is one of the major faults in the Eastern California shear zone and Walker Lane. 

Craig dePolo has been visiting a water-pipeline trench (up to 3 meters deep) near Mogul, where a swarm of 

earthquakes occurred in the spring of 2008. A few faults have been found in this trench. One is a northwest-

striking fault juxtaposing Cretaceous granite against Tertiary mud flow breccia; this may be the fault along 

which the largest of the Mogul earthquakes occurred. 

Lessons Learned from the 21 February 2008 Wells, Nevada Earthquake have been finalized and will be posted 

on the web.  Most of the chapters for the Wells report have been written and are under review and editing.  Six 

families (1% of the population) left Wells because of the earthquake.  There were hidden damages, which didn’t 

come to light until well after the event.  These were not estimated in the initial decision whether to request 

federal assistance. 

 

POLICY COMMITTEE 
 

The grant to collect information from Nevada counties on unreinforced masonry buildings (URMs) has been 

awarded by FEMA; it is being managed by the Nevada Bureau of Mines and Geology (NBMG). NBMG will 

add county assessors’ information to a database, create various maps and reports from the data, and integrate the 

information as an upgrade to HAZUS, FEMA’s loss-estimation computer model. 

 

http://www.emd.wa.gov/hazards/haz_earthquakes.shtml
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Wayne Carlson introduced three policy recommendations that were recommended by the Committee.  The 

Council unanimously adopted all three, details of which are appended to these minutes.  They include: 

Policy Number 2009-01, regarding earthquake monitoring networks; 

Policy Number 2009-02, regarding earthquake planning scenarios; 

Policy Number 2009-03, regarding development of earthquake risk-reduction strategies. 
 

JOINT SEISMIC SAFETY COMMISSION MEETING 

A special May quarterly meeting consisted of a joint commission meeting with Nevada and Utah, and 

was held in Wells, Nevada.  Rusty Tybo, Mayor of Wells, along with Jolene Supp, City Manager welcomed 

NESC and USSC to Wells, Nevada.  This is the second such joint meeting of these commissions and even more 

importantly was held is a rural Nevada town near the Utah border that recently experienced a 6.0M earthquake.  

Some Highlights include: 

Pete McDonough discussed the establishment of the USSC and its membership and standing committees.  Their 

Awareness and Education Committees has produced a newspaper supplement/booklet on “Putting Down Roots 

in Earthquake Country – Your Handbook for Earthquakes in Utah.”  Utah celebrated Earthquake Preparedness 

Month in April 2009. The USSC supports a student research grants program and ATC-20 training. 

The USSC Geosciences Committee includes the Utah Earthquake Program, which responded to the Wells 

Earthquake.  At its 2008 and 2009 meetings, the Utah Earthquake Working Group helped to determine 

parameters for Utah faults. 

 

Ron Lynn described the makeup and functions of the NESC. There is good balance from northern and southern 

Nevada, rural and urban areas, and various areas of expertise.  

The NESC Education and Awareness Committee have produced a number of useful publications, including a 

“Living with Earthquakes” booklet that is similar to the Utah document.  Craig dePolo noted that about 1,000 

copies of the Nevada document were distributed to citizens about 30 hours before the biggest of the Mogul 

earthquakes in April 2008.  Citizens took action; this was the first time that nonstructural mitigation was 

undertaken before an earthquake because of an outreach effort of this sort. 

 

The NESC Research Committee sponsors many activities. Most recently, the Nevada Bureau of Mines and 

Geology produced a new map on “Quaternary Faults in Nevada.” A number of presentations have been made at 

scientific meetings about the 2008 Wells and Mogul earthquake sequences. 
 

Report on Recent Seismicity in Utah  
Walter Arabasz gave an overview of the seismicity of Utah and surrounding areas. Most of Utah’s seismicity 

has been concentrated along the Intermountain seismic belt, including the densely populated Wasatch Front. The 

largest historical earthquake was a magnitude 6.6 in 1934 in northern Utah, near the north end of Great Salt 

Lake.  Approximately 80% of Utah’s 2.7 million people live within 15 miles of the Wasatch fault.  There have 

been no earthquakes in Utah with magnitude 5 or greater since 1992; this raises some concern, because the 

average recurrence of a magnitude 5 or greater event in Utah has been about once every four years since 1930. 
 

Report on Seismicity in Nevada  
John Anderson discussed seismicity in Nevada. He touched on seismicity rates, hazard curves, and connections 

between southern Nevada and Utah. Nevada is third most seismically active state (behind Alaska and California 

but close to Hawaii) in the country, when measuring large (magnitude 7 or larger) earthquakes. Utah also ranks 

in the top ten states. Relative to stable North America (a point east of the Colorado Plateau), the Pacific Plate is 

moving about 50 mm per year to the northwest, and the Sierra Nevada is moving about 12 mm per year, also to 

the northwest. Western Utah is moving about 2 mm per year away from stable North America. 
 

Introduction to the 2008 Wells Earthquake  

Craig dePolo discussed how the February 21, 2008 Wells earthquake provides major learning opportunities for 

USSC and NESC. He encouraged members of the councils to use lessons learned from the Wells experiences in 

other communities in Utah and Nevada.  

The Wells earthquake is the 23rd historic (in the last 150 years) earthquake of magnitude 6 or greater in Nevada. 

It was a “background earthquake,” which means that it occurred on a small, unmapped fault with no surface 
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rupture. It affected a rural community. The response was successful, and the recovery, although still ongoing, 

has been successful. 
 

The Seismicity of the 2008 Wells Earthquake  
Ken Smith described the seismicity of the Wells earthquake sequence.  Good epicenter controls on the main-

shock and early aftershocks (pre-portable deployment period) were achieved thanks to the EarthScope 

transportable array that was deployed in the area at the time. It is important to deploy 7 additional seismic 

instruments as early in a sequence as possible since many larger aftershocks tend to occur shortly after the main 

shock. Portable instruments were deployed by the University of Utah, University of Nevada, Reno (Nevada 

Seismological Laboratory), and the USGS.  Substantial support was received from the Elko Sheriff’s 

Department, Wells Rural Electric Company, the State’s information technology group (DOIT), Nevada 

Department of Transportation, and others. 
 

In addition, there was a detailed discussion of the “Damage from the Wells Earthquake”, a walking 

tour of the damage in downtown wells, and an estimate of the earthquake costs and recovery costs 

realized to date.  Also in this meeting the “NESC Awards in Excellence” were awarded to 22 

individuals or organizations for their response to the Wells Earthquake, and other earthquake safety 

efforts in the state.  A detailed list and other information from this important meeting are listed in the 

May 2009 meeting minutes. 
 

INTRODUCTION OF DR. GRAHAM KENT, DIRECTOR, NEVADA SEISMOLOGICAL LABORATORY 

Dr. Graham Kent joined the UNR faculty as Director of the Nevada Seismological Laboratory in early August. 

A graduate of the San Diego State University and Scipps Institution of Oceanography at the University of 

California, San Diego, his expertise is largely in active-source seismology (using man-made explosions and 

other sources to generate seismic waves for studying Earth structure). He has been a research geophysicist at the 

Scripps Institute of Geophysics and Planetary Physics. He described his recent research on seismic hazards 

along the southern part of the San Andreas fault and the Salton Sea area, the part of the San Andreas fault that is 

most likely to have the next great earthquake. 

Graham has also studied the West Tahoe fault on the west side of Lake Tahoe. Although in California, this fault 

poses significant risk for Nevada. It last ruptured about 4,100 to 4,500 years ago (magnitude 7.3), has a slip rate 

(approximately 1 mm/year) similar to that of the Genoa fault, and is probably near the end of its characteristic 

earthquake cycle. That is, it could have a major earthquake at any time. A large earthquake on this fault could 

generate a 10-meter (33-foot) high seiche or tsunami wave that would hit all parts of the lake within two to four 

minutes.  Recent modeling of the McKinney Bay landslide (50,000 years ago or so) suggests that it may have 

generated a 130-meter (420-foot) high wave when it moved a considerable amount of rock into the lake. The 

rock debris is easily seen on bathymetric maps of the lake. Graham discussed new opportunities and directions 

for the Nevada Seismological Laboratory. He anticipates new funding from the National Science Foundation for 

studies of crustal structure in the Walker Lane, the zone of northwest-striking faults in western Nevada.  

 

SCIENTIFIC AND INFORMATIONAL PRESENTATIONS 
 

Quaternary Fault Map of Nevada  

Craig dePolo described the effort that went into preparation of Nevada Bureau of Mines and Geology Map 167. 

He thanked Jennifer Mauldin, NBMG cartographer, for her contributions to the readability of the map. The main 

purpose of the map is to help describe the earthquake hazard of Nevada. The map was designed to help visualize 

the fault setting. The map has been released at a scale of 1:1,000,000, a good poster size.  The map emphasizes 

the importance of strike-slip faulting in western Nevada.  

To produce the map, Craig started with the USGS Quaternary fault and fold database, which had been compiled 

at 1:100,000 scale but has a number of regional biases, depending on who compiled faults in specific areas. The 

California Geological Survey dataset was also used; it has been updated and changes were returned to them for 

incorporation in their future updates. Craig added some new mapping, including some obvious faults that had 

been omitted in the USGS database. He also cleaned up the database using aerial photographs, Google Earth, 

and consultants’ reports.  Most of the updates were focused on urban areas. 
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Ad-Hoc Committee on Anchoring of Propane Tanks 

Werner Hellmer reported on the status of discussions regarding anchoring of liquefied petroleum gas (LPG) 

tanks.  LPG tanks are designed, constructed, and vigorously tested to high standards set forth by the American 

Society of Mechanical Engineers (ASME).  National Fire Protection Association (NFPA) 58 additionally 

requires that the anchorage and restraint of vertical LPG tanks be designed by an engineer in order to resist the 

effects of earthquake ground motions.  There are no such design requirements for horizontal LPG tanks. 

American Society of Civil Engineers (ASCE) 7-05 is a place to start. It identifies rational methods for designing 

non-building structures (such as LPG tanks) to resist earthquake ground motions. This design procedure is 

pseudo-static in nature and assumes that a threshold acceleration acts upon a rigid mass. This methodology may 

not fully account for the effects of sloshing liquid within an LPG tank. At present, horizontal LPG tanks in 

Nevada remain unrestrained. 

We need to know how these unrestrained tanks respond to ground motion in order to convince people to restrain 

them or otherwise install them to be movement tolerant. A series of well conceived shake table tests could 

define this behavior. The LPG industry has stepped up to the plate and offered to loan tanks for use in such tests. 

 

Report on the EarthScope Interpretive Workshop for the Basin and Range and Other Matters  

Ken Smith reported on the October 19-22, 2008 workshop at UNR on helping professionals who work at 

national and state parks, recreation areas, museums, and other locations visited frequently by the public 

understand the science of the EarthScope experiments.  Ken and Corné Kreemer and Bill Hammond with 

Nevada Bureau of Mines and Geology participated as instructors and field-trip leaders. Terri Garside helped 

with the logistics. Internet-based interpretive kiosks about EarthScope are available through the Incorporated 

Research Institutions for Seismology (IRIS).  

There is a fiscal year 2010 Congressional funding request (supported by the University of California at San 

Diego, the University of California at Davis, and UNR) for FIRESNet: (Fire Informatics and Real-Time 

Environmental Sensors Network).  The UNR part of this request is for communication systems, for which the 

Nevada Seismological Laboratory has considerable experience and expertise.  The network will include seismic 

stations and GPS stations. Senator Diane Feinstein of California is taking the lead on this proposal for UCSD. 

 

Report on Seismic Activity in 2009 

Ken Smith reported that the Nevada Seismological Laboratory has recorded 3,216 seismic events so far in 2009. 

The distribution in 2009 mirrors the historical record, with most activity in the Walker Lane- Eastern California 

shear zone, Central Nevada seismic belt, and along the Pahranagat seismic zone in southern Nevada. 

There was a small earthquake swarm in July in Sun Valley, north of Reno. The largest earthquake of this swarm 

was a magnitude 2.4 on July 31. It was a normal faulting event. There were also a number of earthquakes at the 

northwest end of Pyramid Lake. Seismicity has been relatively low in the Mogul area. There were also a few 

small earthquakes near Boulder City and Las Vegas. 

Ken also discussed efforts to recognize false events reported in the automatic e-mail notifications from the 

Nevada Seismological Laboratory. These typically occur in the areas where seismic instruments are sparse, 

particularly in northern Nevada and far southern Nevada.  By evaluating the difference in arrival times for the P 

and S waves and by analyzing the frequency signal, a seismologist can quickly determine whether an automatic 

pick is a distant earthquake or a nearby earthquake.  In the future, moment magnitudes and moment tensor 

solutions will also be generated automatically for earthquakes of magnitudes greater than 4. 

 

Retrofit of the Saint Thomas Aquinas Cathedral and St. Mary’s in the Mountains 

Mike Quilici with the Roman Catholic Diocese of Reno described the structural retrofit of the Saint Thomas 

Aquinas Cathedral in downtown Reno. It involved constructing a steel structure inside the old building. 

Paul Ferrari and Robert Wright described the structural and architectural retrofit of the historic St. Mary’s in the 

Mountains Church in Virginia City. The National Park Service provided a grant to partially cover the costs. The 

roof was not tied into the unreinforced, 30-inch-thick brick walls. A loft that had provided some support was 

removed in the 1950s. After recognizing that structural integrity had been impaired when the loft was removed, 

the church then covered walls with gunite that was tied into the bricks. With the recent funds, they built new 

structural concrete beams between the side windows to tie the roof to the rest of the structure, and they built new 

concrete shear walls on the front and back of the building. The grand opening will be September 12, 2009. Cost 

was approximately $1.5 million. 
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Award in Excellence to the Roman Catholic Diocese of Reno Presented at August Meeting 

Ron Lynn presented a NESC Award in Excellence to the Roman Catholic Diocese of Reno “for earthquake 

rehabilitation of the Saint Thomas Aquinas Cathedral in Reno and St. Mary’s in the Mountains in Virginia City.  

Churches are regularly used public places that hold large numbers of people, posing a potentially high seismic 

risk. Earthquake rehabilitating of these churches substantially reduces this risk. 

 

Assessing Earthquake Risks in Nevada – Update on Current HAZUS Runs 

Jon Price described progress on earthquake loss-estimation modeling using FEMA’s HAZUS program for 

earthquakes of magnitude 5.0, 5.5, 6.0, 6.5, and 7.0 for 38 communities in Nevada.  HAZUS for Nevada has 

been upgraded from the 2000 census data to include new information on critical facilities and 2005 population 

estimates.  The new HAZUS data for Nevada will be available through the Nevada Bureau of Mines and 

Geology (NBMG), and the results of the HAZUS runs for the 38 communities will be released as an NBMG 

open-file report, with summary reports for each scenario available on the NBMG website (www.nbmg.unr.edu). 

The report will also tabulate probabilities for earthquakes of these sizes occurring within 50 years and within 50 

kilometers of each community; these probabilities are taken from maps produced by the U.S. Geological Survey 

as part of its probabilistic seismic hazard analysis.  Among the 38 communities, Dayton, Carson City, Virginia 

City, Reno, and Sparks rank highest in terms of probability, in that order, from highest to lowest, and Laughlin, 

West Wendover, Mesquite, Ely, Pioche, and Pahrump rank lowest, in that order, from lowest to highest. 

Jon distributed a series of preliminary data tables that will be part of the open-file report. The 21 February 2008 

Wells earthquake provides a good comparison of total economic loss from a magnitude 6.0 earthquake. 

 

Report on Seismic Activity since November 2008  

John Anderson showed month-by-month slides from the Nevada Seismological Laboratory’s catalog of 

seismicity.  Sequences of earthquakes occurred around Wells, Mogul, near Alamo and Caliente, near Lake 

Mead, in the Panamint Valley area (Death Valley, California).  After August, the EarthScope instruments were 

removed, making it difficult to record small earthquakes (magnitude 3.0 and below) in eastern Nevada.  Despite 

all the activity around Mogul, 2008 was more or less an average year for northwestern Nevada. A higher level of 

seismicity than in an average year was observed in both northeastern and southern Nevada. In part this may be 

explained by the temporary deployment of the EarthScope USArray instruments in eastern Nevada for part of 

2008, but there is also a contribution from earthquakes around Wells, Alamo, Caliente, and Lake Mead that 

would have been detected even without the USArray network. 

The national probabilistic seismic hazard map of the U.S. Geological Survey shows a relatively low, yet distinct 

hazard for Wells, Nevada (site of the February 21, 2008, magnitude 6.0 earthquake). An east-west zone of small 

earthquakes north of Las Vegas needs more study; the seismic hazard in that area may be higher than is 

portrayed on the national map. 

John noted that because of budget cuts to the Yucca Mountain Project, the Nevada Seismological Laboratory 

may face a severe cut in funding for its network in southern Nevada. The southern Nevada network is essentially 

funded through this project in the Department of Energy. The U.S. Geological Survey supports strong-motion 

instruments in Las Vegas Valley. Without the DOE funding, the Las Vegas urban area would be perhaps the 

poorest monitored major urban area in a seismically active part of the country. 

 

Some Lessons Learned from the 2008 Wells Earthquake 
Craig dePolo summarized some of the lessons learned from the February 21, 2008 earthquake. These are broken 

into categories:  

(A) Lessons for Nevadans 

(B) Lessons about buildings 

(C) Lessons about infrastructure 

(D) Lessons about emergency response 

(E) Lessons for Earthquake Monitoring in Nevada 

(F) Lessons for Earthquake Fault Mapping in Nevada 
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Ad-Hoc Committee on Visitors 

Craig dePolo has drafted some recommendations 

Jeff Hahn stated that the hotels and resorts have planned for 72 hours of sheltering in place.  They are, however, 

concerned whether there are enough structural engineers available to assess whether the buildings are safe.  

Several people noted the need for planning for tagging of buildings by qualified engineers.  Mike Blakely noted 

that the bulk of the red-yellow-green tagging work done immediately after California earthquakes in recent 

decades has been done by engineers acting as volunteers.   

 

Earthquake Faults Occur Throughout Nevada, and  

Potential Losses from Earthquakes Are High for Many Communities 

Jon Price and Craig dePolo presented two new Nevada Bureau of Mines and Geology (NBMG) reports on 

earthquakes, both of which are available online at www.nbmg.unr.edu.  NBMG Open-File Report 09-9 is an 

online interactive map showing Quaternary faults in Nevada.  It allows users to locate faults on various base 

maps, including topographic maps and aerial photographs.  NBMG Open-File Report 09-8 summarizes results 

of 485 HAZUS (FEMA’s loss-estimate model) scenarios for earthquakes of magnitude 5.0, 5.5, 6.0, 6.5, and 7.0 

for 38 communities in Nevada.  Although not every town is covered, all communities and regions with 

populations over 500 should be covered with these scenarios, which are useful in training and exercises for 

emergency and recovery, setting priorities for risk mitigation, and as a reference guide when an actual 

earthquake occurs. 

 

Report on Nevada Seismicity in 2009 and Efforts of the Nevada Seismological Laboratory 

Graham Kent, on behalf of the Nevada Seismic Network Staff, discussed seismicity in Nevada so far in 2009.  

The pattern of seismicity during the first 10 months of the year generally mirrors the pattern over the last few 

decades.   

The Nevada Seismological Laboratory now routinely produces moment tensor solutions for Nevada earthquakes 

of magnitude 3.5 and greater.  The Laboratory also routinely generates Shake Maps that show actual ground 

shaking associated with an earthquake.  The Laboratory is upgrading its seismic stations and its real-time 

notification systems.  They are also working to densify the seismic network in central and eastern Nevada.   

The Laboratory is proposing a digital-IP network that will allow high-speed communication with seismometers, 

global positions system receivers, weather stations, and other environmental monitoring instruments.  Initial 

plans call for links between Reno and Las Vegas plus additional ties to Mesquite, Owens Valley, Death Valley, 

and north-central Nevada.  An example application of such a communication system is a proposed network 

around Lake Tahoe, which would be used to minimize losses from wildfires.  The same network used to 

transmit seismic data would also be used to send videos.  Sony is providing cameras for a Tahoe demonstration 

project involving school children.  The communication network in southern California (http://hpwren.ucsd.edu) 

provides an example, which includes internet access for disadvantaged populations, flash-flood monitoring, 

seismic monitoring, geodetic monitoring, weather monitoring, and fuel-moisture monitoring.  Videos of fires in 

2007 demonstrate the utility of the system.  Graham estimated the cost for the backbone and sensors for Lake 

Tahoe to be approximately $1 million.  For the system proposed to tie Reno and Las Vegas and cover the area of 

highest earthquake hazard for Nevada, the cost is approximately $5 million. 

Graham made the point that we haven’t been recording earthquakes long enough to fill in the maps adequately 

with all areas for which earthquakes are likely to happen.  That is, the recorded seismicity doesn’t necessarily 

reflect the hazard.  For example, the small earthquakes that have been recorded since 1984 don’t show the 

hazard of the Genoa or West Tahoe faults.  No small earthquakes have occurred on these faults, but they are 

clearly among the ones that pose the most danger to Nevada.  Paleoseismic studies are needed to complement 

the seismic and geodetic data. 

 

Large-Scale Shear-Wave Velocity Testing Within Clark County 

Werner Hellmer discussed the project to collect shear-wave velocity data for the interior of Las Vegas Valley.  

Shear-wave velocity is a measure of the stiffness of the soil.  The information is useful in evaluating the 

potential seismic shaking for the structural design of buildings and other structures; higher values generally 

mean less shaking from earthquakes.  The Clark County Department of Building Services is modeling the data 

using geostatistics, producing maps, and evaluating anomalies.  Some interesting correlations have been seen 

between the measurements and the geology (such as nearness to faults and mountain fronts).  The Department of 

Building Services will be putting the maps out for public comment.   

http://www.nbmg.unr.edu/
http://hpwren.ucsd.edu/

