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6.0 SEISMIC HAZARD  

6.1. Background 
 

The site is in an area of low historic seismicity. However, there are some nearby faults 
that are considered active with low slip rates, but they have the capability of generating 
large, rare earthquakes. They include the nearby Taieri Ridge and Macraes (Billys 
Ridge) Faults and the more distant Hyde and Waihemo faults. These faults all have 
annual mean slip rates of less than 0.5 mm/year but are considered capable of 
generating earthquakes with magnitudes in the range of about Mw 6.4 to 7.3. The 
Alpine Fault is the largest and most active fault in New Zealand. It is located about 
200 km northwest of the site. It has an annual mean slip rate of 25 mm/year and is 
considered capable of earthquakes of up to about Mw 8.3. 

 

6.2. Probabilistic Seismic Hazard Analyses 
 

Bradley Seismic Limited was engaged to undertake a probabilistic seismic hazard 
analysis for the Macraes Operation site in 2021 (Ref. 3). This seismic hazard study 
was an update of the Geological and Nuclear Sciences (GNS) probabilistic seismic 
hazard study undertaken in 2005 (Ref. 4). The National Seismic Hazard Model 
(NSHM) has subsequently been updated in 2022 (Ref 5) with several differences, 
including a revised earthquake rupture forecast (source) model. The 2022 NSHM 
spectra are used for this assessment.  
 
Probabilistic estimates of seismic hazard in terms of acceleration response spectra (5% 
damping) are provided for return periods of 150 and 2,500 years in Table 1. These are 
derived from the National Seismic Hazard Model (NSHM) 2022 (Ref. 5) with an 
assumption of Vs30 condition of 1,000 m/s. This representative of a lower bound Vs30 
value for schist rock at the Macraes Operation. Vs30 is defined as the average seismic 
shear-wave velocity from the surface to a depth of 30 m and is used to characterise the 
site response for the estimation of seismic loading.  

 

7.0 DESIGN AND ANALYSIS  

7.1. General 
 
EGL has carried out both preliminary static and seismic stability analyses to confirm 
that the Trimbells WRS will  be stable in closure.  
 
The analyses do not include the stability of potential shear failures into the existing 
Coronation Pit.  The Coronation Pit Stability has been covered by Pells Sullivan 
Meynink (PSM) in their design for the pits (Ref. 6). The Trimbells WRS generally 
falls within the footprint and profile of the Coronation North WRS Design. PSM 
analyses conclude that the Coronation North WRS is a sufficient distance from the 
Coronation North Pit (about 190m) and extension to the Coronation Pit (about 80m) 
to not represent a significant stability risk.  
 
The seepage and limit equilibrium analyses of the slope have been undertaken using 
the SLOPE/W program, Geostudio 2012 (Ref.7). The Spencer solution method (Ref.8) 
has been used for the analyses of circular potential failure surfaces.  The Janbu 
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