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Executive summary 

This document describes the rockfall-related risk assessment undertaken by Tonkin & Taylor Ltd 
(T+T) for the Ministry of Education (MoE) as part of their due diligence process prior to any potential 
site acquisition and designation for a proposed primary school in Redcliffs, Christchurch. 

This assessment considers the annualised individual risk to life (AIFR) associated with users of a 
primary school that may be located on the Redcliffs Park site.  The AIFR might arise due to rockfall 
hazard originating from the rock slope above the Moa Bone Cave, which is located to the west of the 
western boundary of the site. 

The proposed site is separated from the adjacent rock slope by Main Road and associated footpath.  
The site boundary adjacent to the rock slope is approximately 73 m long.  Only the southern portion 
of the site boundary over a length of 30 m is exposed to potential rockfall, with the remaining 44 m 
of the site adjacent to Main Road not affected by rockfall hazards.  The overall length of the 
potential rockfall hazard zone extends approximately 100 m, which is well beyond the portion that 
intersects the site. 

Analysis of the potential rockfall hazard demonstrates that under conservative conditions rolling 
boulders could reach the southern 30 m portion of the property boundary.  This would require a 
medium to large future earthquake or extreme rainfall event to trigger a boulder release from the 
rock slope, which has recently been subject to rock scaling and slope stabilisation works.  The 
boulder would then have to be of suitable dimension to enable it to bounce or roll across Main Road 
and the adjacent footpath to get to the property boundary.  The boulder roll would then need to 
occur at a point along the site boundary where a person may be located, at the same time that the 
person is occupying that specific space (and this ignores the potential for the person to identify the 
danger and escape the hazardous space). 

In the context of the site being developed as a primary school with a student Pick Up/Drop Off 
(PUDO) along the Main Road boundary, the annualised individual lives risk associated with rockfall 
from the slope above the Moa Bone Cave is of the order of 1.6 x 10-8 (approximately 1 in 
67,000,000).  This also assumes that there are no school buildings located within 6 m of the site 
boundary.  The level of exposure assumed for a person using the PUDO is considered to represent 
the upper bound, or greatest potential exposure, of any likely school user. 

Uncertainties in the assessment have been considered using sensitivity analysis.  Increasing various 
input parameters by 1 to 2 orders of magnitude does not increase the calculated annualised 
individual risk level above 1 x 10-6 (1 in 1,000,000), which is widely considered to be an acceptable 
level of individual risk for land use planning purposes. 

The level of individual risk is sufficiently low that specific engineering works to reduce the hazard 
and/or the consequences further are not believed to be warranted.  However, there are options that 
could be considered to reduce the level of risk even further, should this be contemplated. 
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The relevant reports by GNS Science relating to rockfall1 (GNS, 2012 and 2013) and cliff collapse2 
(GNS, 2014) have been reviewed and the information used in the preparation of this report, along 
with our direct observations of the local slope conditions. 

The GNS report on cliff collapse (GNS, 2014) includes maps3 showing bands (or contours) of 
annualised individual life risk (AIFR) for residential occupation.  The risk bands for cliff collapse are 
limited by a 31o fly rock line (fahrboeschung angle), which is similar to 10-6 AIFR lines shown on 
rockfall/boulder roll risk maps in other GNS reports. 

The hazard management line shown on Figure 1 (refer Appendix A) is coincident with the eastern 
limit of the Cliff Collapse Hazard Management Area (CCHMA 2) shown on Christchurch District Plan 
Map 48.  The hazard management area reflects the location of the change of risk to life (AIFR) from 
10-4 to 10-6, as calculated by GNS.  District Plan rules (District Plan Section 5.5) for this management 
area list new development as a non-complying activity.  A site specific risk assessment report must 
be submitted to CCC to accompany an application for an AIFR Certificate4, which then allows 2 years 
to apply for a restricted discretionary consent for site development.  Quantitatively estimating the 
slope instability-related individual lives risk to school users is necessary so that the potential 
development can be evaluated in terms of the Christchurch District Plan Map 48. 

 

                                                           
1 Canterbury Earthquakes 2010/2011 Port Hills Slope Stability: Pilot study for assessing life safety risk from rock falls 
(boulder rolls). GNS Science Consultancy Report 2012/123, March 2012 Final Issue 2.   
2 Canterbury Earthquakes 2010/2011 Port Hills Slope Stability: Risk Assessment for Redcliffs. GNS Science Consultancy 
Report 2014/78, August 2014 Final  
3 Canterbury Earthquakes 2010/2011 Port Hills Slope Stability: Life safety risk from rock falls (boulder rolls) in the Port Hills. 
GNS Science Consultancy Report 2012/123, May 2013 Final Issue 2. Map C: Risk Model year 5 2016. 
4 An AIFR Certificate is that instrument used by CCC to control potential development within an area that is assessed as 
having a less than unacceptable individual life risk due to natural cliff hazards such as rockfall and cliff collapse. 
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mound, if there is sufficient space for the construction.  Based on the RocFall analysis 
undertaken for this risk assessment such a barrier would be expected to stop any potential 
boulder roll from getting on to the school site, albeit that the likelihood is considered to be 
very low. 

3 Set the school site boundary at least 6 m to the north, or leave the Main Road portion of the 
site undeveloped.  This would eliminate the risk associated with rockfall. 

At this stage, given the low level of life risk to school users associated with the adjacent rock slope, 
further risk treatment works do not appear warranted. 
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