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In support of the 2008 Total System Performance Assessment for License Application (TSPA-LA) for the 

proposed high level radioactive waste repository at Yucca Mountain (YM), Nevada, the development of 

hazard curves for vibratory ground motion and fault displacement included an expert elicitation [1]. As a 

result of this elicitation, the uncertainty in the hazard curve at Yucca Mountain for seismic ground 

motion events was summarized as a distribution of hazard curves. 

The seismic ground motion modeling case for the TSPA-LA Model used a mean hazard curve for peak 

ground velocity. This mean curve is defined as the expected value of the distribution of hazard curves 

and is above the 0.8 quantile of the distribution for high intensity ground motion events (i.e., for events 

occurring at low annual exceedance frequencies). As documented in [2], It was decided that the use of 

the mean hazard curve would ensure a conservative representation of seismic hazard in the TSPA-LA 

Model and the resultant license application for the YM repository. While such a conservative approach 

may be appropriate in a regulatory analysis, it is not consistent with the treatment of uncertainty for the 

igneous modeling case in the 2008 YM PA. Specifically, the potential occurrence of igneous events was 

found to be one of the major contributors to the uncertainty in the final results of the 2008 YM PA as a 

consequence of the inclusion of the uncertainty in the rate of occurrence of igneous intrusive events . 

This rate plays the same role for igneous events as the hazard curve plays for seismic events. As a 

consequence, it is important to assess the potential effects of uncertainty in the seismic hazard curve on 

results obtained in the 2008 YM PA.

In this paper, we extend results obtained in the 2008 PA by including the uncertainty in the seismic 

hazard curve and study the impact of seismic hazard curve uncertainty on the distribution of expected 

dose over time for the seismic ground motion modeling case. The results are in agreement with the 

anticipated implications of seismic hazard curve uncertainty. Specifically, the uncertainty in expected 

dose is greatly extended for lower expected dose values and slightly extended to higher expected dose 

values. The use of the mean hazard curve is generally conservative, as most of the resulting expected 

dose values are below results obtained in the 2008 PA with use of the mean seismic hazard curve. 

Furthermore, a sensitivity analysis shows that the uncertainty in expected dose due to seismic events 

over the first 20,000 years following repository closure is dominated by uncertainty in the seismic 

hazard curve. 
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