












 

5.3 

 

Figure 5.1. Earthquakes Occurring in the Hanford Monitoring Area between October 1, 2007 and 
December, 2007 (First Quarter)  
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Figure 5.2. Three-Dimensional Depiction of Earthquakes Occurring in the Hanford Monitoring Area 

between October 1, 2007 and December, 2007 (First Quarter)  

Coyote Rapids Swarm Area 

Four minor events were recorded during the first quarter FY 2008 (October 23, October 26, 
December 13, and December 18) at depths in the 0–5 km range.  The shallower October 26 and December 
18 events most likely were located within the CRBG.  The depth estimates on the October 23 and 
December 13 events are more uncertain and the events could have occurred near the boundary between 
the CRBG and pre-basalt sediments.  Another event was recorded at depth 18.0 km on December 11 and 
located within the crystalline basement. 

Wye Swarm Area 

A minor event was recorded on November 10 with estimated depth 0.4 km and most likely located in 
the CRBG.  

Rattlesnake Mountain Swarm Area 

During the quarter, 31 micro earthquakes were recorded in the Rattlesnake Mountain swarm area at a 
range of depths 3.5 – 8.2 km.  Within one hour four minor events were recorded on November 18.  On the 
following day (November 19) three additional minor events and one event measuring 1.2 Mc were 
recorded.  Four additional minor events were recorded on November 21, five minor events on November 
24, and one minor event and one event measuring 1.5 Mc were recorded on November 25.  The 1.5 Mc 
earthquake was the largest magnitude event recorded during the quarter.  One minor event was recorded 
on November 26, four minor events and one event measuring 1.0 on November 28, four minor events on 
November 29, and one minor event on November 30.  An additional minor event was recorded on 
December 8.   



 

5.5 

The proximity of epicenters (cf. Figure 5.1) suggests that these earthquakes have a common source.  
The most reliable depth estimates are associated with the November 19, November 25, and November 28 
events showing depths between 4.3 and 5.5 km.  For this reason the swarm events are considered to have 
occurred within the pre-basalt sediments, deeper than the known geologic structure expressed at the 
surface. 

5.2.4 Random or Floating Events 

During the first quarter of FY 2008, four minor seismic events and two events measuring 1.1 and 1.4 
Mc were recorded and classified as random events.  On October 3, two events were recorded nearly 
simultaneously with magnitudes 0.0 and 1.4 Mc; epicenters were located east of Rattlesnake Mountain at 
the 7.2 – 7.3 km depth range, most likely within the pre-basalt sediments.  A minor event (November 9) 
was located within the crystalline basement at depth 16.4 km with epicenter near the southwest boundary 
of 100-F Area.  Another minor event (November 24) was located at depth 8.2 km (most likely, pre-basalt 
sediments) with epicenter south of the Yakima River.  An event of magnitude 1.1 Mc was recorded on 
December 20 and located within the crystalline basement at depth 24.0 km beneath the 200 West Area.  
The third minor event (December 25) was located within the crystalline basement at depth 16.3 km near 
the southern boundary of the Hanford site.  





 

6.1 

6.0 Strong Motion Accelerometer Operations 

The Hanford SMA network has been in continuous operation since November 20, 1998.  Initially, the 
threshold used in the SMA network was 0.1% g.  In 2006, the trigger threshold was reduced to 0.02% g 
when new instruments with greater storage capacity were installed, allowing more noise triggers to be 
saved without exceeding disk capacity. 

The Hanford SMA network did not trigger from a seismic event during the first quarter of FY 2008.





 

7.1 

7.0 Capabilities in the Event of a Significant Earthquake 

The SMA network was designed to provide ground motion data in areas at the Hanford Site that have 
high densities of people and/or facilities containing hazardous materials, to ensure that the Hanford Site is 
in compliance with DOE Order 420.1A, “Facility Safety.”  The network also allows the HSAP to support 
Hanford Site emergency services organizations in complying with DOE Order G 420.1-1, Section 4.7, 
“Emergency Preparedness and Emergency Communications,” by providing area ground motion data in 
the event of an earthquake on the Hanford Site.  This section summarizes the capabilities of the HSAP in 
the event of an earthquake at Hanford. 

Historically, only a few facilities at the Hanford Site had instruments to provide data on peak ground 
accelerations or any type of ground motion.  The current SMA instruments were located so that if an 
earthquake occurred, ground motion data would be readily available to assess the damage at the 
100-K Area, the 200 East and West Areas, and the 300 and 400 Area facilities, which have the greatest 
concentration of people and also contain hazardous materials (Moore and Reidel 1996). 

Many facilities at the Hanford Site have undergone various degrees of seismic analysis, either during 
design or during requalification.  Although the seismic design of a building may be known, when an 
earthquake is “felt” in a facility on the Hanford Site, a determination must be made as to the extent of 
damage before it can be reoccupied and the systems restarted.  A “felt” earthquake may not cause any 
significant damage to a building but, without adequate characterization of the ground motion, initial 
determination of the building’s possibility of having damage may be impossible. 

In the event of a major regional earthquake such as the 2001 Nisqually event, building managers, 
emergency directors, and engineers can obtain ground motion data recorded by the SMA network from 
the HSAP in the Sigma V Building.  This is done through the Hanford Site Emergency Services 
organization.  Normal hours of operation for the HSAP are between 6 a.m. and 4:30 p.m., Monday 
through Friday.  If a SMA is triggered, the HSAP will download events that were recorded and determine 
the peak ground accelerations.  This information is then passed on to Hanford Site Emergency Services 
personnel where the facility engineers can use the data to determine if the ground motion exceeded, is 
equal to, or is less than the building design.  This, along with assessments from trained engineers, allows 
the facility manager to make a rapid and cost-effective determination on whether a building is safe to re-
occupy or should not be used until it has been inspected in more detail.  Buildings that have designs 
exceeding the recorded ground motion could be put back into service very quickly; buildings with designs 
that are very close to or less than measured ground motion could be given priority for onsite damage 
inspections. 
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