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/Key Science Questions:

- What are the fundamental signature differences between
explosions and earthquakes?

- In a region without prior explosions, how do we robustly use
earthquakes and geophysical knowledge to predict explosion
signatures?

- Through direct sampling and measurement, can we improve the
physical understanding of earthquakes and explain why are there
shallow (< 3km) earthquakes in some regions but not others?
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What is the Rock Valley Direct Comparison Experiment (RV/DC)?

- We will directly compare an explosion at the same location as a
prior shallow earthquake.

- Rock Valley Nevada is chosen since it is an area of active shallow
and normal depth earthquake occurrence.
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- Step 1: Drill a corehole (CH) to allow for the characterization of the
geology in the flower structure and understand hazard

. Step 2: Drill two observatory holes (OBH-N OBH-S) for the
experiment.

. Step 3: Drill a hole to contain explosive (GZH) the size of which will
match a 1.5-2.5 magnitude event.

Plan is to drill 4 deep boreholes
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Deep Core Dirilling

/Deep Core Drilling

« Drilling started on 3/17/25 and ended on 6/21/25
Elevation of Drill site is 1151.56’

Total Drilled: 6857’ (2090 m)

Total Recovered Core: 6735.2' (2053 m)

Total Recovery Percent: 98.2%

Total Sound Core: 5484.3' (1672 m)

Total Sound Percent: 80.0%

Water Table 1,406' (427 m) from ground level

RV/DC CH Drilling Status
Depth Drilled vs. Date
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Driller demob.

[Tripped out due to slipped core
6000 [Bit replaced & 10 core barrelre-installed
Drilled out bit crown
Hydraulic motor low power
Worn bit & elctrc pump replaced

Stuck drill tube

E so00 Worn bit replaced

S Casing Installed to ~4200'
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2 Pump Issue S5 Casing install to ~4000'.

Q

o

[ ]
[=]
[=]
[=]

Rig Maintenance ———

Bit changed

GeoPhys Logging #1—.
agog  Worn bit replaced

Extinguished Firg
Clay Seam =l

&
Worn bit replace 3

~

Geophys Logging Callout #3 @ ~7000'".
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Drilled through a flower structure to reach the location of shallow

seismicity.

Crossed through at least 3 main geologic units with more to be

interpreted with further analysis.
Crossed a number of faults. Some shallow at 700 ft (213 m) and
others at 5000 ft (1524 m) deep.

Shallow fault exhibited sub-vertical fracturing that transitioned to

small-scale shear and fault planes, and eventually fault gouge.

The Cenozoic-Paleozoic contact was located at 3881 ft and is a

Preliminary Stratigraphic Column ~ RITZZM | [Siaigraphic Golumn Legena  RIFZINE disconformity that represents a time gap of over 300 million years.
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Bottom of the Corehole: Limestone + Shale
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Seismometer Emplacement

/DFOS (Distributed Fiber Optic Sensing) Array

- Distributed Acoustic Sensing (DAS): 30 m gauge length and channels every 1
m with a 500 Hz sampling rate. Producing a total of 3000 sensing locations
(2000 in CH).

« Distributed Temperature Sensing (DTS): Channel spacing is 0.508m and
averaging timing is 30 min.

Seismometer Array
« 8x3 channel Geophones with sampling rate of 4 kHz with a 24 dB gain

Cable schematic detail

Singlemode fiber optic cable

Wellbore schematic

Surface shoes

for stability Copper wire (16 AWG)

Geologic formation
(no grout or casing | |
unless needed for
stability) =) ' Double layer, reverse
| wound 304 stainless
Material left over = steel armor
from necking down| |

Multimode fiber optic cable

Armored fiber optic
cable with power ] - )
for geophones Fill material in fiber tube described as

"Hydrogen scavenger gel”

As needed, neck
hole from PQ->HQ
and then HQ->NQ
but no narrower

1940 m Cable to initially be dropped loose in the wellbore.
6365' A geophysics SME panel will decide if grouting in the cable
is required for improved coupling.

RV/DC "Core Hole"
Horizontal to scale (5:1). Vertical not to scale.

Upper level drawn to spec for PQ

Lower level shown as HQ

Necking down to NQ as required by drillers
No smaller than NQ to TD

Tremie pipe for
grout

interconnect
box. Connects
geophone cable
with fiber optics.
FO cables terminate.

Reference sizes

Bit Core Diameter
PQ  3.345"-85 mm 4.805"-122 mm
HQ 2.5"-63.5 mm 3.763"~95.6 mm
NQ 1.875"-47.6 mm  2.9685"-75.3 mm

Outside Diameter

8 levels of

geophones
spaced at15m |
(49

Sinker bar 2x: |

60 mm OD (2.36") o ™
1.25 m length (4.1")
50 kg (110 Ibs)

Rob Porritt
Sandia National Laboratories
Initial: 06/28/2022 Finalized: 07/06/2022

Pre-drilling schematic does not reflect as-built dimensions

Observations

Cumulative Number of Events Through Time
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have produced a large increase
events at Little Skull Mountain

i ) than the borehole array
Example Shallow Event

2025-07-09 00:04:27.92871 UTC
Mag:-0.7 Lon:-116.1429 Lat:36.7169 Depth 1.6 km

The M8.8 in Kamchatka appears to

_ “« We are observing events shallower
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DAS

« DAS records seismicity, but is less
sensitive than the seismometer
array. Sensitivity improves below
the ground water level.

. Sensitivity issues are likely due to
coupling issues with the borehole
wall.

Staﬂrt time: 0250709_000414.782 Event time 20250709_000427.92871

Offset [km]

DTS: Corehole Temperature Profile
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Temperature fluctuations often occur around areas of fractured rock.

KDTS shows the temperature gradient down the corehole with a maximum recorded temp of 56 C.
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