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In 1993 a series of unusually shallow earthquakes happened at the
former Nevada Test Site (now Nevada National Security Site — NNSS)

May 31 1993 Rock Valley M 3.7 earthquake
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There were 12 events with M, > 2 that were well recorded at local and regional distances Bill Walter
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The shallow depth was well constrained by a temporary seismic

deployment by University of Nevada Reno

Waveforms at RTPP
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Re-located Rock Valley events
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We relocated the historic Rock Valley earthquakes while
considering variations of a number of different factors

* Station Constellation
* Constant across all comparisons of velocity models and algorithms
e Best azimuthal coverage/distance of stations to include

e Sets of Phase Arrivals
e 8 total sets of P and S arrivals

* Velocity Models
* 9 total models 1D models and 2 versions of a 3D model
* 4 pre-existing regional models
* 5 models that have shallow, localized structure near station RTPP

* Algorithms
* 4 different algorithms including Hypoinverse, Bayesloc, Elocate, and Tomog

- _ Sal.!dia MEVADA MATIONAL 7 ﬂﬁunua SQ",‘
(Simmiismsy @ losAlmes () Ben  uncuassiker NNST) Tt NIAYOME 4

~l i
I.abl]ratl]ﬂes National Nuclear Security Agministration




Station Constellation and Data
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Picking the Phase Arrivals

Station: RTPP
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Velocity Models

* Four pre-existing regional velocity models and incorporated new and preliminary results for five new velocity
models that provide information on the very shallow (< 2km) structure near station RTPP

* Two variations of a 3D velocity model; one incorporating very shallow, near RTPP information, one not -
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Methods include Hypoinverse, Bayesloc, Elocate, and Tomog

Bayesloc locations
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Event Depths are particularly important for RV/DC
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000 025 050 075 1.00 125 000 025 050 075 1.00 125 000 025 050 075 100 125 150
0 L L L L L L L L L L L L L L . . L L

I T Y
R | i

-4

Depth (km)

Depth determination utilized multiple methods
* Relocation algorithms

* S-P times at RTPP using TauP

* Reflectivity waveform modeling
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Epicentral Locations
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Conclusions

* We relocated 9 events from the 1993 Rock Valley earthquake sequence

* Explored many of the causes of uncertainty in event location including
* Differing sets of phase arrivals
* Different velocity models
* Different relocation algorithms

* For this well-recorded sequence, locations for any particular event for the various
combinations of velocity model and algorithm are within approximately 600 m of each other

* Depths have greater uncertainty — depths from relocation algorithms are deeper than those
obtained from other methods

* Best epicenters are selected as averages between the 1D model relocations and the 3D
model relocations

* Best depths are selected from the TauP modeling
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Depth Locations from Moment Tensor Analysis
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