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Objective
• To determine the difference in signal between a 200-foot antenna and a 40-foot 

antenna (electrode separation distance)
• To determine the effect of frequency for a 200-foot vs. 40-foot antenna
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Signal strength changes with Frequency (Hz)

Simulation using FEKO will validate measurements

The findings and conclusions in this report/presentation have not been formally disseminated by the National Institute for Occupational Safety and Health, 
Centers for Disease Control and Prevention and should not be construed to represent any agency determination or policy.






A diagram of an electric field TTE system deployed on the surface





Conducted low-frequency E-field measurements in the SRCM and at a 
commercial coal mine (late 2019)
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The difference 
between 200-foot 

and 40-foot 
separation distance 

is about 10 dB

The findings and conclusions in this report/presentation have not been formally disseminated by the National Institute for Occupational Safety and Health, 
Centers for Disease Control and Prevention and should not be construed to represent any agency determination or policy..
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Commercial mine - surface satellite image with underground (UG) antennas shown
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Commercial coal mine received signal underground with roof bolts shows a 
difference of about 6 dB when comparing 45 to 217-foot separation

commercial coal 
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~1860 feet deep
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sending signal to 
underground

The findings and conclusions in this report/presentation have not been formally disseminated by the National Institute for Occupational Safety 
and Health, Centers for Disease Control and Prevention and should not be construed to represent any agency determination or policy.



Summary
Measurements:

• About 10 dB less signal for a 40-foot than a 200-foot antenna (50 feet deep)

• About 6 dB less signal for a 45-foot than a 217-foot antenna (1860 feet deep)

Simulation:

• 5 to 12 dB less signal for a 40-foot than a 200-foot antenna for 2000 feet of 
overburden

Variables:

• Conductivity of earth, impedance of antenna, underground vs. surface, 3D 
orientation

The findings and conclusions in this report/presentation have not been formally disseminated by the National Institute for Occupational Safety 
and Health, Centers for Disease Control and Prevention and should not be construed to represent any agency determination or policy.



Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. Mention of any company or product does not constitute endorsement by NIOSH, CDC.
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Questions?
Nick Damiano
NDamiano@cdc.gov
412-386-6650
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