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Sulphur Mines Salt Dome Broadband Seismic Array
Event Location and Magnitude

Report Date: March 11, 2024
Author: Julie Shemeta, MEQ Geo
Using results from Nanometrics

Summary Event Location and Magnitude

e Time: March 10, 2024 2:53:20 PM CDT
e location (ft) X 1,341,564 Y 586,052; -350 ft msl (NAD27 LA South St PI)
e Magnitude 0.20

Comments: This event is located northwest of the Sulphur Mines salt dome near the edge of “Salt
Lake”. It appears to related to possible construction or other anthropologic activity in the area.

Figure 1. Left is an aerial image of Sulphur Mines salt area. The March 10, 2024 event location is show by cyan dot.



Appendix 1. Seismic Station Locations

Table 1. Seismic Station locations and operational dates at Sulphur Mines Dome (to December 1, 2023). Temporary Station

locations and start and end dates provided by Westlake. Trillium station locations provided by Nanometrics.

Station LAT WGS84 LON WGSE4 Date start Date end
Temp 1la 30.2575 -93.4123 1/30/2023 2/9/2023
Temp 1h 30.2534 -93.4135 2/9/2023 41372023
Temp_2a 30.2570 -93.4097 1/30/2023 2/9/2023
Temp_2b 30.2555 -93.4132 2/9/2023 2/27/2023
Temp 2c 30.2547 -93.4138 2/27/2023 A4f5/2023
Temp_3a 30.2533 -93.4091 1/30/2023 2/9/2023
Temp_3b 30.2563 -93.4146 2/9/2023 4/5/2023
Temp_4a 30.2486 -93.4123 1/30/2023 2/27/2023
Temp_4b 30.2507 -93.4121 2/27/2023 3/8/2023
Temp_4c 30.2506 -93.4100 3/8/2023 3/15/2023
Temp_4d 30.2503 -93.4119 3/15/2023 est 4/3/2023
Temp 5a 30.2502 -93.4156 1/30/2023 2/27/2023
Temp_5b 30.2507 -93.4153 2/27/2023 3/15/2023
Temp_5c 30.2504 -93.4140 3/15/2023 est 4/3/2023
Temp_6a 30.2532 -93.4166 1/30/2023 3/15/2023
Temp_6b 30.2529 -93.4161 3/15/2023 Af4/2023
Temp_7a 30.2547 -93.4161 1/30/2023 44372023
Semi Perm 501 30.2453 -93.4073 A4/4/2023 11/2/2023
Semi Perm 502 30.2571 -93.4098 4/6/2023 11/2/2023
Semi Perm 503 30.2536 -93.4091 4/6/2023 11/2/2023
Semi Perm 504 30.2470 -93.4213 45,2023 5/12/2023
Semi Perm 504 1 30.2506 -93.4204 5/12/2023 11/2/2023
Semi Perm 505 30.2564 -93.4224 4/5/2023 11/2/2023
Semi Perm 506 30.2532 -93.4167 4/5/2023 11/2/2023
Semi Perm 507 30.2547 -93.4162 45,2023 11/2/2023
SULOA trillium 30.2452 -93.4071 9/13/2023

SULO2 trillium 30.2570 -93.4099 0/13/2023

SULD3 trillium 30.2504 -93.4203 9/12/2023

SULDA trillium 30.2562 -93.4223 9/12/2023

SULOS trillium 30.2546 -93.4161 9/13/2023




Appendix 2. Broadband Array Magnitude of

A magnitude of completeness, Mc, is the minimum magnitude lo
Mines broadband array, Nanometrics modeled three Mc scenario

levels, high, median and low noise recorded from September 20 to 27, 2023 (Figure 3). The magnitude of

Completeness (M.)

catable on a network. For the Sulphur
s for the array based on three noise

completeness model assumes 4 stations are triggered to compute a location. The Mc events are

modeled at 3000 ft depth, near the base of Cavern 7, using three

noise recorded on the array. The percentile used are 10™ (low noise), 50" (median noise) and 90 (high

noise) (Figure 3).
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Figure 3. Map of the noise levels modeled for the magnitude of completeness figures. Left most is the low noise, middle median
noise and right is high noise.

The map of the magnitude of completeness modeled by Nanometrics for the three noise levels is shown
in Figure 4 for the Sulphur Mines dome area. The Mc will vary spatially (Figure 4) depending on the

station geometry and the event location and depth.
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Figure 4. Modeled magnitude of completeness (Mc, lowest magnitude detectable) for the Sulphur Mines salt dome and vicinity
using the broadband array. Three noise models are shown: the high noise model shown on the right, median noise level in the
middle and low noise model on the left, as labeled. The outline of the Sulphur Mines dome and caprock and the outline of
Cavern 7. The color bar shows the Mc values for each model.

Modeling with Seismic Attenuation. Seismic attenuation will result in a modification of the magnitude
detectability across the array. If seismic attenuation is high, more energy is dissipated therefore is more
difficult to record seismic waveforms on the surface. Figure 5 shows magnitude of completeness for the
median noise level for three seismic attenuation values.
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e Range: M-1.18 to M-0.81 ¢ Range: M-1.24 to M-0.93 ¢ Range: M-1.27 to M-0.99
e Median: M-1.05 e Median: M-1.13 e Median: M-1.17
e Cavern7:M-1.15 e Cavern7: M-1.21 e Cavern7: M-1.25

Figure 5. Modeled magnitude of completeness (Mc, lowest magnitude detectable) for the Sulphur Mines salt dome and vicinity
using the broadband array for three different seismic attenuation values for a median noise level. The three seismic attenuation
values are on the top of each plot: Q=100 (high attenuation), left most plot, Q=150 (medium attenuation, middle plot) and
Q=100,( lower attenuation, right plot). The outline of the Sulphur Mines dome and caprock and the outline of Cavern 7. The
color bar shows the Mc values for each model.

The modeling results for Mc computed by Nanometrics at Cavern 7 location at 3000 ft depth suggests:

e The low noise model shows a Mc of about magnitude -1.4
e The median noise level Mc is magnitude -1.3.
e For the median noise level and accounting for seismic attenuation:
o With Q=100 seismic attenuations (highest attenuation modeled), the estimate is M -
1.15
o With Q=150 seismic attenuation, the estimate is M -1.13
o With Q=200 seismic attenuation (lowest attenuation modeled), the estimate is M -1.25
e The high noise level Mc is magnitude -0.9.





