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Introduction

• A microseismic monitoring system has been installed in Carlsbad, New Mexico with the aim of 
monitoring seismic activity around an underground cavern.

• A 24 channel system has been installed in 4 boreholes up to 700 ft in depth, consisting of:

▪ 12 uniaxial 15 Hz geophones

▪ 5 triaxial 15 Hz geophones

• AA‘ shows the section line
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Newly Installed 
Surface Sensor* 

(March 21, 
2017)



Cavern and Installed Sensors
A' A

• View looking West showing Cavern and all installed sensors

/Gypsum
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Velocity Assumptions Used in Data Processing
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• The event locations and magnitudes presented in this report were determined by 
implementing the 3D velocity model from ESG Solutions Calibration report “AMEC-
Carlsbad Microseismic System Optimization (ref# 2018-0266-2.4)” that was completed in 
May 2017.

• The new 3D velocity model was developed using information gathered during the recent 
site-visit of March 14-15, 2017.  During the visit, a new surface sensor was installed in the 
central region of the array, and also some additional calibration ‘drop-tests’ (generating 
calibration seismic signals from multiple impacts of a 3000lb block, dropped from a 
height of 10 ft) were performed.

• Optimization of the 3D seismic velocity model, with the new surface sensor.
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Results of P-wave Velocity Model Inversion

Layer#
Elevation1

(ft)

VP velocity estimates (ft/sec)

Original2 New3 Difference

1 3130 5591.2 5792 200.8

2 3090 9013.4 8801 -212.4

3 3032 8612.2 8448 -164.2

4 2887 12731.1 12049 -682.1

5 2720 12790.1 12993 202.9

6 2523 14973.3 14799 -174.3
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• P-wave ray paths from the 9 calibration seismic sources 
(drop-tests, with clear signal) to sensors are illustrated below.

- The 3D seismic velocity model has been 
optimized.

- In particular, the seismic velocities of the six 
sedimentary layers, where multiple ray-
paths of the calibration events (drop-tests) 
have traveled, were optimized by minimizing 
the absolute location errors of the  
calibration events with known coordinates.

[1] Elevation of the layer top / the upper contact
[2] Based on the previous calibration analysis (Ref. 
2014-0765-1)
[3] Updated values after the recent optimization 
done in May 2017.



Microseismic Processing Summary

Number of Triggers 174

Number of Event Type 1 0

Number of Event Type 3 0
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Notes

• Please note that a few of the events/noise from the weekly reports may 
have been removed after the final processing/qcing of the data for the 
reporting period. 

• Please also note that this report includes Event Type 1 and Type 3 events 
(if recorded). Type 2 events that are believed to be caused by surface 
activity at the site are not included in the report. The detailed explanation 
of the Trigger Classifications has been provided in the Appendix section of 
the report.

• Please also note that an event is located using sensors from 2 or more 
boreholes.

• No events were recorded in this reporting period.
• There is one disabled paladin (IWMS3). 



Seismicity: Processed Type 1 and/or Type 3 Events 
Events

• Northing view
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Continued on 
next page…



Seismicity: Processed Type 1 and/or Type 3 Events

• East viewContinued on 
next page…
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Seismicity: Processed Type 1 and/or Type 3 Events

• Plan viewBack to 
Contents
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• Trigger rate graph 

Trigger Rate Graph



Time of Day Plot

• Please note that the system generates a background auto trigger every six hours each day 
at 06:00:00 am/pm and 12:00:00  am/pm. The graph shows these auto triggers.

• The graph also includes daily sensor pulse tests which occur at 01:00.Back to 
Contents
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System Health Status
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Changes to the system status  

Copyright  © ESG Solutions -- All Rights Reserved

Date
# of Sensors

Functioning 

Normally

Functioning but 

Possible Problem
Not Working Disabled

Start of the Reporting 

period
11 0 6 5

End of the Reporting 

period
11 0 6 5

Change 0 0 0 0

Details of the 
diagnostics 

information on 
December 24th, 

2017



• Example of Event Type 1.

Definition :

• Clear P wave arrival on majority of sensors.  Clear S wave arrival on 1 or more triaxial sensors.  
Dominant frequency content is around 50Hz.  Typical 300-500ms signal length.

• Locates at depth (not surface source).  Believed to be due to a real event such as fracturing in 
competent rock.  Higher confidence in source location accuracy compared to Event Type 2 and 3.

Appendix A: Trigger Classification – Event Type 1
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• Example of Event Type 2.

Definition :

• Clear P wave arrival on majority of sensors.  Low signal to noise S wave arrival on 1 or more triaxial 
sensors.  Dominant frequency content 20-30Hz.  300-800ms signal length.

• Generally occurs during daytime (08:00-17:00).  Believed to be due to a surface noise source.

• Lower confidence in source location accuracy compared to Event Type 1.

Appendix A: Trigger Classification – Event Type 2
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• Example of Event Type 3.

Definition :

• P wave arrival on over half of the sensors.  Low signal to noise S wave arrival on 1 or more triaxial 
sensors.  Dominant frequency content on triaxial sensors of 22-33Hz.  More emergent signal than Type 
1.  >1000ms signal length.  May be a long duration microseismic event occurring underground.

• Lower confidence in source location accuracy compared to Event Type 1.

Appendix A: Trigger Classification – Event Type 3
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• Example of Noise Trigger

Definition :

• Uncharacteristic seismic signal or elevated background noise resulting in a trigger.

• Examples include electrical spikes and mono frequency pulses.

• Cannot be source located.

Appendix A: Trigger Classification – Noise Trigger
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Thank You

Thank you for your business

• Please send any feedback about this report to ESG Processing:

mgs.processing@esgsolutions.com

• If you have a contract to use ESG technical support (daytime or 24/7 emergency 
support), please call 613-541-8287 or contact them via email for help with specific 
software usage questions and updates:

support@esgsolutions.com
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