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SCOPE

• Item C – Task 20: Literature study on publications/research wrt. local seismic hazard assessment systems ✓

• Item C – Task 30: Review summary by IMS on data collated wrt. current SHA systems and practices on local 

mines; fill gaps where required ✓

• Item C – Task 40: Present summary and provide feedback to research team on local practice

• Item D – Task 50: Perform detailed review and gap analysis between currently implemented SHA 

procedures and best practice

• Item E – Task 60: Provide feedback to RETC and assist with drafting a proposed system / procedure for the 

industry. 



FEEDBACK

• Item C – Task 20: Literature study on publications/research wrt. local seismic hazard assessment systems ✓

Three main categories are evident in the over one hundred local publications suggested for this review (past 

30 years, after the introduction of digital seismic systems):

A. Fundamental research into mechanisms and underlying principles relevant to  dynamic rockmass 

failure, wave propagation and damage to mining excavations;

B. Experimental research proposing new methodologies and procedures that could potentially improve 

seismic hazard quantification and risk mitigation, e.g. pre-conditioning, secondary source 

parameters and rock mass modelling;

C. Guidelines and best practice recommendations based on Category A and B outcomes.



FEEDBACK
• Item C – Task 30: Review summary* by IMS on data collated wrt. current SHA systems and practices on local mines; 

fill gaps where required ✓

*FOGAP Project 1_IMS.pdf, 22/09/2023



FEEDBACK
• Item C – Task 30: Review summary* by IMS on data collated wrt. current SHA systems and practices on local 

mines; fill gaps where required ✓

The IMS report provides details on its customer base (340 in 42 countries, 51 systems in SA), including their 
network sizes and sensor densities. Seismic monitoring objectives are proposed in five categories.

Examples of implemented procedures are provided for two local mines  ➔

The IMS report does not represent the current state of implementation of 
recommended procedures across the AU and PGM mining operations.

The report lacks clarity about the distinction between seismic hazard 
and seismic risk.

*FOGAP Project 1_IMS.pdf, 22/09/2023



FEEDBACK

• Item C – Task 40: Present summary and provide feedback to research team on local practice

KEY QUESTIONS

1. What is current common practice ito. Seismic Hazard and Risk Assessment?

2. What constitutes best practice?

3. Are there discrepancies between CoPs and applied procedures? 



STAKEHOLDERS



Q1 CURRENT PRACTICE

SURVEY QUESTIONNAIRE

∑21

Comments:
• The quality of Moment Tensors is normally 

low. 

• It remains an issue to get reliable seismic 
source mechanisms.

• Rating systems can only add value when there 
are foreshocks or accelerated deformation 
before large events.  

• Short-term assessments are regarded as 
unreliable and seen as problematic for 
production employees.

• Not to predict, but to raise awareness of 
seismic damage potential.

*Score on a scale of 1 to 5: 1=not successful/inaccurate/no value-add and 5=successful/reliable/objectives met

Data collection & Analysis/Impala/Questionnaire on SHA SRA procedures (Implats LL fin).pdf


Q1 CURRENT PRACTICE

SHIFTLY,  DAILY,   WEEKLY,   MONTHLY,   QUARTERLY REPORTS



Q1 CURRENT PRACTICE

SHIFTLY,  DAILY,   WEEKLY,   MONTHLY,   QUARTERLY REPORTS



Q1 CURRENT PRACTICE

SHIFTLY,  DAILY,   WEEKLY,   MONTHLY,   QUARTERLY REPORTS



Q1 CURRENT PRACTICE

PROBLEM: INSUFFICIENT DATA



Q1 CURRENT PRACTICE

OTHER REPORTS



Q1 CURRENT PRACTICE

LARGE EVENTS 



Q1 CURRENT PRACTICE

RISK MITIGATION - TARP 



Q1 CURRENT PRACTICE

GEO-SEISMIC HAZARD ASSOCIATED WITH PLANNED MINING



Q1 CURRENT PRACTICE

EXCLUSION TIMES AND ZONES (GMAP*)

*Ground Motion Alerts Program



Q1 CURRENT PRACTICE

HAZARD OR RISK ASSESSMENT?

RISK = CONSEQUENCE * EXPOSURE * PROBABILITY

Not formalised



Q2 BEST  PRACTICE

PERFORMANCE OF METHODS



Q2 BEST  PRACTICE

PERFORMANCE OF METHODS

1.  Accuracy of source parameters: Time and Location, Moment and Energy

2.  Accurate geo-technical information: Geo-structures, rock properties, stratigraphy

3.  Latest technology and methodology: Data collection, processing and analysis, r. mass modelling

4.  Considerations to inherent limitations, e.g. event prediction



Q3 GAPS BETWEEN COP AND PRACTICE

GAPS

none 

identified



SUMMARY

1.  All major AU and PGM producers collaborated (7) 

2.  Range of seismic hazard severity (intermediate PGM to ultra-deep AU)

3.  Diversity in procedures with large common base (two in-house seismology teams)

4.  Performance of procedures score (self-rating): 18 – 33

5.  Short-term SHA rated low, no formalized seismic risk assessments, CoPs implemented  

6.  Define ‘Best Practice’: Best possible technically or meeting all of stakeholders expectations?

- Latest technology and methodology: Data processing & analysis, modelling etc.

- Note inherent limitations, e.g. location accuracy and event prediction
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