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INTRODUCTION 

From Section 3 of the State of Nevada Hazard Mitigation Plan (NHMP), posted at: 
http://dem.state.nv.us/documents/NHMP/NHMP_Section_3_18Oct07.pdf 

3.3.4 Earthquakes (High Risk Hazard) 

3.3.4.1   Nature 

An earthquake is sudden shaking usually caused 
by rapid, subsurface fault movement.  This 
releases strain accumulated within the Earth’
crust. Earthquakes are one of the largest natural 
hazards and have the potential to create 
catastrophic, comprehensive disasters.  The 
of an earthquake can be damaging far beyond the 
site of its occurrence and they usually occur 
without warning.  After just a few seconds, 
earthquakes can cause massive damage and 
extensive casualties. The most common effect of 
earthquakes is ground motion, which is the 
vibration or shaking of the ground.  Other  
potentially damaging effects include surface offset, 
landslides and rockfalls, and the 
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ground becoming 
fluidized. 

 
with 
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character to sound waves that cause back-and-forth  

The severity of ground motion generally increases
with the size of an earthquake and decreases 
distance from the fault or epicenter. Ground 
motion causes waves in the Earth’s interior, a
known as body waves, and along the earth’s 
surface, known as surface waves. There are two 
primary kinds of body waves. P (primary) waves 
are longitudinal or compressional waves similar in 
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Quaternary Fault Map of Nevada (dePolo and others, 2000, NBMG SP27, page 24) 
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oscillation along the direction of travel. S (secondary) waves, also known as shear waves, are slower 
than P waves and cause structures to vibrate from side-to-side. There are also two kinds of surface 
waves: Raleigh waves, which cause a rolling motion like ocean waves and Love waves, which shake 
from side-to-side.   Buildings and other structures need to be designed to withstand the shaking from 
earthquakes, and people need to be mindful of the potential threat from the contents of buildings being 
shaken down. 

In addition to ground motion, several secondary hazards can occur from earthquakes, such as surface 
faulting. Surface faulting is the offset of the Earth’s surface caused by movement along a fault. 
Displacements along faults during a single earthquake vary both in terms of length and width, but can 
be significant (e.g., up to 20 feet), as can the length of the surface rupture (e.g., up to 70 miles). 
Surface faulting can cause severe damage to buildings, highways, railways, pipelines, and tunnels. 

Earthquake-related ground failure due to liquefaction is another secondary hazard. Liquefaction 
occurs when seismic waves pass through saturated granular soil, causing the granules to collapse into 
the empty spaces between grains.   This causes water  pore pressure to increase sufficiently to make 
the soil to behave like a fluid for a brief period. Liquefaction causes lateral spreads (horizontal 
movements of commonly 10 to 15 feet, but up to 100 feet), flow failures (massive flows of soil, 
typically hundreds of feet), and loss of 
bearing strength (structures sink into the 
ground or tip). Liquefaction can cause severe 
damage to property. 

The effects of earthquake waves at the 
surface can be measured using the Modified 
Mercalli Intensity (MMI) Scale, which 
consists of rankings based on observed 
human behavior, building effects, and 
ground deformation.  The size of an 
earthquake is measured by the earthquake 
magnitude Scale (M), that is based on the 
size and duration of seismic waves, 
accounting for distance from the event. 
 
 
VULNERABILITY ASSESSMENT AND ANALYSIS OF POTENTIAL LOSSES 

The earthquake hazards in Nevada are huge. To assess risks and vulnerability, the Nevada Bureau of 
Mines and Geology ran FEMA's loss-estimation model, HAZUS-MH, using earthquakes that have 
occurred in the geological past near each county seat. The results, using Version 1 of HAZUS-MH,  
were reported in Nevada Bureau of Mines and Geology Open-File Report 06-1 
(http://www.nbmg.unr.edu/dox/of061/of061.htm). More recently, the Nevada Bureau of Mines and Geology 
updated this report, using Version 2 of HAZUS-MH (HAZUS MR2) and some updated information on 
critical facilities, which are reported here [Open-File Report 07-1 (http://www.nbmg.unr.edu/dox/of071.pdf)]. 
The results are summarized in Tables 3-6, 3-7, and 3-8.  
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Table 3-6 indicates that damage from major earthquakes could range from hundreds of thousands of 
dollars in sparsely populated rural counties to tens of billions of dollars in urban areas. Ten of thousands 
of buildings could suffer extensive or complete damage. Fatalities could reach into the hundreds. 
Thousands of people may need public shelter. Importantly, many earthquakes are likely to cause 
significant, simultaneous damage in multiple counties. In particular, a major earthquake anywhere in the 
Reno-Carson City urban corridor is likely to cause significant damage not only in Carson City but also 
Douglas, Storey, and southern Washoe counties. 
 
Table 3-7 demonstrates that essential facilities will be severely stressed following major earthquakes. The 
HAZUS program predicts that few hospitals in the epicenter areas will have sufficient beds to 
accommodate the injured people, which means that plans needs to be in place for transporting injured 
people to other jurisdictions. Fire stations, police stations, and schools will most likely be operating at 
reduced capacity, and there will be significant damage to utilities and transportation systems. 
 
Table 3-8 summarizes vulnerability (or risk) from earthquakes for the 17 counties in Nevada in several 
ways. One way of assessing vulnerability is in terms of total losses. Using a measure of economic loss in 
dollars, the top nine counties are ranked as follows: 
 Highest dollar loss from scenario earthquake chosen: Clark County ($9.0 billion) 
 2nd highest: Washoe County ($3.7 billion) 
 3rd highest: Carson City ($740 million) 
 4th highest: Douglas County ($550 million) 
 5th highest: Elko County ($210 million) 
 6th highest: Lyon County ($95 million) 
 7th highest: Mineral County ($85 million) 
 8th highest: Lander County ($79 million) 
 9th highest: White Pine County ($76 million) 
Not surprisingly, the counties with the largest populations are generally the ones with the most at risk. 
 
The figures in the Appendix give a graphical indication of the damage expected in each of Nevada’s 17 
counties for a particular earthquake scenario, summarized in the figure’s title. Colored contour areas 
represent peak ground acceleration (PGA) of the earthquake, an indicator of shaking intensity, scaled 
from 0 (blank) to 0.7 g (bright red), where g is the normal gravitational acceleration at the Earth’s surface. 
Known faults (brown), and the rupturing fault (magenta) are also shown. The PGA color scale may be 
interpreted roughly as follows: 

PGA Color Meaning 
upto 0.10 none  
 0.11-0.20 Light blue  
 0.21-0.30 Dark blue  
 0.31-0.40 Green  
 0.41-0.50 Yellow  
 0.51-0.60 Orange  
 0.61-0.70 Red  
 over 0.70 Black  
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APPENDIX 

Gallery of figures showing damage expected in Nevada counties for selected earthquake scenarios. 
 

 

 Humboldt 
County 

Elko 
County

 

 

 
Pershing 
County 

 
Lander 
County

Eureka 
County Washoe 

County  White Pine 
County 

Churchill 
County  

Storey 
County 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lincoln 
County 

Nye 
County

Clark 
County 

Mineral 
County 

Esmeralda 
County

Lyon 
County 

Douglas 
County 

http://www.nbmg.unr.edu/dox/of071/CarsonC.pdf�
http://www.nbmg.unr.edu/dox/of071/HumboldtC.pdf
http://www.nbmg.unr.edu/dox/of071/ElkoC.pdf
http://www.nbmg.unr.edu/dox/of071/PershingC.pdf
http://www.nbmg.unr.edu/dox/of071/LanderC.pdf
http://www.nbmg.unr.edu/dox/of071/EurekaC.pdf
http://www.nbmg.unr.edu/dox/of071/WhitePineC.pdf
http://www.nbmg.unr.edu/dox/of071/LincolnC.pdf
http://www.nbmg.unr.edu/dox/of071/NyeC.pdf
http://www.nbmg.unr.edu/dox/of071/ClarkC.pdf
http://www.nbmg.unr.edu/dox/of071/MineralC.pdf
http://www.nbmg.unr.edu/dox/of071/EsmeraldaC.pdf
http://www.nbmg.unr.edu/dox/of071/ChurchillC.pdf
http://www.nbmg.unr.edu/dox/of071/WashoeC.pdf
http://www.nbmg.unr.edu/dox/of071/LyonC.pdf
http://www.nbmg.unr.edu/dox/of071/DouglasC.pdf
http://www.nbmg.unr.edu/dox/of071/StoreyC.pdf

