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Response to Friends of Cobb Mountain Comments on the Calpine EGS EA 
 

2 June 2010 

The thoughtful and well written comments from the Hamilton Hess and the Friends of Cobb 
Mountain are appreciated.  The following are responses to the technical comments contained in 
the 18 May 2010 letter. 

1. This particular project may be situated far enough away from these communities that seismic 
events caused by this project would be slight, but this cannot be guaranteed.  Seismic events 
from M 2.0 upward are normally felt in both of these communities, no matter where they are 
centered in The Geysers field. 

It is true that there are no “guarantees” involved in earthquake prediction; for this reason, 
scientists prefer to state observations in either relative or quantitative probabilistic terms. 

Figure 1 shows the number of felt earthquakes based on the calls to the Calpine “hotline” 
telephone versus distance from the event to the Calpine strong motion instrument ADSP.  
Not all hotline calls from Anderson Springs are included but only those within 0.5 km of the 
ADSP strong motion instrument, which encompasses a large portion of the community. 
During the time period from January 1, 2004 to August 31, 2009, there were 2,020 
earthquakes of M 2.0 and greater, of which 120 were reported as having been felt in 
Anderson Springs (or 6% of the total earthquakes over M 2.0). Of the 120 earthquakes 
reported as “felt” during this timeframe, the vast majority occurred within 10 km of the 
community.  

2. One basic flaw in the analysis of induced seismicity in this document is that it is seemingly 
based solely on scientific data and theory – scientifically based predictions in the abstract 
with little regard for the verbal testimony of residents as to their effects on them and their 
properties, as well as considerable objective data on the impacts of microseismicity and 
associated ground motion. 

Analyses based on communications from the community (including telephone calls to the 
Calpine hotline) have been performed to better understand the impacts of induced 
earthquakes at The Geysers (e.g., Figure 1).  Thus “verbal testimony of the residents” both 
from the hotline and through community discussions are being considered in mitigation 
measures. 

3. Data collected since the strong motion machines were installed at Anderson Springs and 
Cobb gives evidence that some quakes in the M 2.0-2.9 range – the most characteristic range 
of felt quakes at The Geysers – are capable of generating intensities of MM VI and MM VII, 
which are in the destructive category. 

As stated on page 5-1 in the induced seismicity report included as Appendix I to the EA, 
correlations between any single ground motion parameter and intensity are highly uncertain.  
The correlations between peak horizontal ground acceleration and perceived shaking, as 
provided on page 5-1 (Wald et al., 1999), is very approximate for The Geysers since it was 
developed based upon eight larger California earthquakes of M ≥ 5.8 (Wald et al., 1999) that 
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were tectonic events, which occur much deeper and have much longer durations than the 
shallow small magnitude Geysers earthquakes. 

As stated on page 5-2 of the induced seismicity report included as Appendix I to the EA, the 
highest peak horizontal ground acceleration recorded to date on the Calpine strong motion 
instrument is 0.21 g at a distance of 2.0 km from ADSP.  No damage was reported in that 
event according to the hotline calls and so no intensities in the “destructive” range have been 
observed to date. 

4. No cut-off magnitude or intensity levels have been specified as safety and nuisance 
mitigations for this project.  We recognize that the geographical location of the project seems 
sufficiently remote from residential communities that destructive and heavy nuisance impacts 
would not be expected, but we believe that it is not unreasonable to request that if a project-
related seismic event of M 4.0 or greater occurs, or a Mercalli intensity VI (that is, 9.2% g to 
less than 18% g) is recorded at either the Cobb or Anderson Springs ground motion stations, 
a temporary shutdown be required pending study of the possible causes of the event, and that 
there be complete shutdown of the project if higher Richter (above M 4.5) or Modified 
Mercalli readings of higher (18% g+) occur. 

Figures 2 and 3 show the PGA values recorded at ADSP and COB, respectively, from March 
2003 through August 2008.  Figure 2 shows that at distances beyond 10 km, only the larger 
events (M ≥ 3.5) record PGA values above 0.01 g (1% g) and no event had a PGA exceeding 
0.10 g (10% g).  Note that ADSP may have unusual site effects at the instrument site 
compared to the rest of the community, i.e., the ground motions are biased high.  Anderson 
Springs is located about 14 km from the Prati State 31 and 32 wells.  Figure 3 shows that no 
events have recorded a PGA higher than 0.03 g (3% g) at a distance greater than 8 km. Cobb 
is situated at about 10 km from the Prati State 31 and 32 wells.  Although it is extremely 
difficult to estimate, it is not expected that earthquakes much larger than M 3 will result from 
the EGS operations at Prati State 31 and 32 due to the low pumping rates and thus it is 
unlikely that a PGA, such as 0.18 g, will be observed in Cobb.   

It is understood that there has been a general desire to put numerical limits on induced 
seismicity in terms of ground motions, magnitude (M) or Modified Mercalli intensity (MMI), 
however, the damage potential of The Geysers earthquake ground motions, if an earthquake 
occurs, is not well understood and so defining an absolute limit is difficult. As previously 
stated, no events have recorded a PGA higher than 0.03 g (3% g) at a distance greater than 8 
km and no event at distances greater than 10 km had a PGA exceeding 0.10g (10% g). A 
comprehensive evaluation of the potential for induced seismicity is presented in the induced 
seismicity report included as Appendix I to the EA. 
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