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1. INTRODUCTION 

 
 

1.1 My full name is Helen Mary Beaumont.  I hold the position of Natural 

Environment and Heritage Unit Manager at the Christchurch City Council 

(Council). I have been in this position since January 2013.  

 
1.2 I hold a Bachelor of Science (Hons) from Massey University.  I have 19 

years' experience in environmental science and impact assessment and 14 

years experience in environment policy and resource management 

decision making.  I began my career as a working scientist with the 

Department of Scientific and Industrial Research with a focus on water 

chemistry and environmental impact assessment.  As Assistant 

Parliamentary Commissioner for the Environment, I undertook 

environmental policy work on a wide variety of projects – such as the 

intensification of agriculture, the barriers to increasing renewable energy 

generation, the institutional arrangements for water supply – and provided 

advice to Parliament on proposed legislation. I served one term as an 

Environment Commissioner on the Environment Court, from 2007 to 2012. 

 
1.3 I am a member of a number of Council steering groups with oversight of 

projects with a strong connection to natural hazards including: the Resilient 

City Framework, the Natural Hazards Strategy, the Land Drainage 

Recovery Programme and the Future Use of the Red Zone.  I am a 

designated Recovery Manager for the Council's Civil Defence and 

Emergency Management team.  I chair the Collaborative Advisory Group 

that has been set up to engage with key partner agencies on the provisions 

of the proposed Replacement District Plan (pRDP). 

 

1.4 I have read the Code of Conduct for Expert Witnesses contained in the 

Environment Court Practice Note 2014 and I agree to comply with it. I 

confirm that I have considered all the material facts that I am aware of that 

might alter or detract from the opinions that I express, and that this 

evidence is within my area of expertise, except where I state that I am 

relying on the evidence of another person.   

 

1.5 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 
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(a) GNS Port Hills slope stability reports as listed in Appendix A; 

(b) Council reports on Port Hills slope stability; and 

(c) Canterbury Civil Defence Emergency Management Group Plan. 

 

1.6 I have read the evidence of Dr Chris Massey, Mr Ian Wright, and Mr Don 

MacFarlane and I rely on their expert opinion with respect to identifying the 

slope stability hazards and modelling the associated risk of fatalities for 

people living on the Port Hills. 

 

2. SCOPE 

 

2.1 I have been asked to provide evidence in relation to the Council's broader 

response to the challenge of living with natural hazards and the 

background to the development of the hazard management areas for land 

instability. 

 

3. EXECUTIVE SUMMARY  

 

3.1 My evidence outlines the broader context for the natural hazards 

provisions in the pRDP and other work being undertaken by the Council 

with respect to risk reduction and community resilience.   

 

3.2  I have provided an overview of the evolving understanding of the land 

stability hazards on the Port Hills and the corresponding policy response 

from Council, and the Crown, during the response and recovery period 

following the Canterbury earthquakes.  

 

3.3 I have responded to three submissions on apparent inconsistencies in the 

Council’s mapping of the hazard management areas on the Port Hills. 

 

4. NATURAL HAZARDS STRATEGY 

 

4.1 The Council is preparing a Natural Hazards Strategy to respond to the 

challenges presented by extreme natural events including earthquakes, 

flooding across low lying and coastal areas of the city, slope instability, 

coastal erosion and tsunami.  The potential exacerbation of natural 
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hazards by climate change is a key issue to be addressed.  While many 

areas of New Zealand are subject to such hazards, the vulnerability of the 

Christchurch community has been heightened as a result of the Canterbury 

earthquakes.  

 

4.2 The strategy will be developed following engagement and consultation with 

the community on the risks presented, the priorities for actions and the 

options to defend, adapt or retreat from natural hazards in particular 

situations across the city. A flexible and adaptive management framework 

is envisaged to allow the city infrastructure and the community to respond 

to changing circumstances over the next 50 to 100 years.  The overall 

objective of the strategy is to reduce risk and to capture opportunities to 

increase the resilience of the city.  The Council will work closely with 

Environment Canterbury on the provision of information on natural hazards 

and the development of a consistent approach across the region. 

 

4.3 The strategy would have strong links with, and be informed by, the 

Canterbury Civil Defence and Emergency Management Plan.  The 

Emergency Management Plan identifies the high priority hazards as 

earthquake, tsunami, human disease pandemic, flooding, disruption or 

failure of infrastructure and drought.  The Emergency Management Plan 

emphasises the importance of the Canterbury Regional Policy Statement 

for the integrated management of hazards and risk reduction.   

 

4.4 The provisions of the pRDP are seen as one element of the Natural 

Hazards Strategy. They provide an essential framework for managing land 

use in areas subject to natural hazards.  The hazard management areas 

increase the awareness of the hazards and inform landowners as to the 

nature of the risk that must be addressed before development can occur. 

 

5. THE RESILIENT CITIES NETWORK 

 

5.1 In December 2013 Christchurch was named as one of the first 33 cities to 

join the 100 Resilient Cities Network sponsored by the Rockefeller 

Foundation. The initiative is designed to assist cities to identify, prepare for 

and bounce back from shocks and stresses.  The Council appointed 

Mr Mike Gillooly as the Chief Resilience Officer to lead a programme of 
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works to develop and implement a comprehensive Resilience Strategy for 

Christchurch. 

 

5.2 An agenda setting workshop was held in March 2014 with broad 

participation from central and local government agencies, the private 

sector, academic institutions and community organisations. The top three 

shocks identified for Christchurch were earthquakes, a pandemic, and 

flooding (storms and tsunami).  Infrastructure failure, landslides, terrorism 

and wild fires were also identified.  The significant and commonly 

mentioned chronic stresses included demographic changes (aging 

population, poverty/inequality and skills shortage), lack of affordable space 

(for both business and housing), health concerns (including post traumatic 

stress), pollution and contamination of the water supply, and drought. 

 

5.3 The attendees at the March workshop went on to identify the key areas for 

action to enhance the resilience of the city: citizen engagement and 

education on risk, emergency response, infrastructure assets, community 

health and well being, and the agricultural economy.  

 

5.4 Given the significance of various natural hazards identified as shocks and 

stresses in the agenda setting workshops, the Natural Hazards Strategy 

and the pRDP provisions are critical components of the broader resilient 

city framework.  

 

6. PORT HILLS LAND INSTABILITY 

 

6.1 Whilst I was not an employee of the Council until January 2013, I am 

familiar with the Council records on the response to the earthquakes with 

respect to policy and planning decisions for the Port Hills.  

 

6.2 Following the February 2011 earthquakes, the Port Hills Geotechnical 

Group (PHGG), being a group of geotechnical consultants, was formed to 

inform the emergency response to consequential slope instability hazards 

on the Port Hills. The PHGG's role was to assess the consequences of 

slope instability and risks to life, infrastructure and parks.  
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6.3 After the state of emergency was lifted on 29 April 2011, the Council 

assumed responsibility for ongoing work on the Port Hills and the 

emphasis shifted to slope stability investigations to inform recovery and 

longer term planning for the Port Hills. The Port Hills Earthquake 

Remediation and Recovery Project was initiated in June 2011 and a 

Project Control Group appointed comprising senior managers from both 

Council and the Canterbury Earthquake Recovery Authority (CERA). A 

series of risk workshops were held with stakeholders during August 2011. 

 

6.4 The Council engaged GNS in 2011 to get a good understanding of the land 

instability hazard for the purpose of longer term risk reduction. GNS 

produced a series of reports – listed in Appendix A – through 2012, 2013 

and 2014 that informed both the delineation of the Crown "red zone" in 

relation to cliff collapse and rockfall (being property that the Crown offered 

to purchase) and the Council's mapping of the land instability hazard 

management areas.  The work completed by GNS is described in the 

evidence of Mr Chris Massey. 

 

6.5 The Crown's "red zone" offer encompasses areas of land damage and risk 

to life where the Crown decided to make offers to purchase for several 

reasons, including that engineering solutions were deemed by the Crown 

to be uncertain, disruptive and/or neither timely nor cost effective.  

 

6.6 The Crown's delineation of the land it offered to purchase on the Port Hills 

was undertaken in a number of stages as the underlying scientific 

information was gathered and the life risk models developed for cliff 

collapse and rockfall.   

 

6.7 The risk from cliff collapse and rockfall was modelled by GNS and then 

verified following site visits by the PHGG prior to the GNS reports being 

completed.  This verification or "ground truthing" was necessary as the 

models may overstate or understate the risk at a specific site.  Where the 

risk to residents occupying a dwelling was considered to be intolerable, 

that is the modelled annual individual fatality risk (AIFR) was greater than 

1 in 10,000, the Crown identified those properties as part of the "red zone", 

which means the Crown made an offer to purchase the property.    
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6.8 The Crown made its "red zone" purchase offer announcements in June 

2012, August 2012, September 2012, and December 2013 – this last 

announcement following the zoning review.  Offers have not been made to 

owners of vacant, uninsured or commercial land.  The Crown offer for the 

cliff collapse red zone properties has been 100% funded by the Crown. 

The Crown offer for the rockfall red zone properties has been 50% funded 

by the Crown and 50% funded by the Council.  

 

6.9 In June 2012, the Council commissioned GNS to undertake further 

research into areas where mass movement had occurred.  The level of risk 

had fundamentally changed due to land damage from the Canterbury 

earthquakes and the Council wished to understand the potential for loss of 

life and damage to homes and infrastructure.  In August 2014, the Council 

announced that a further 37 "green zone" properties were considered to be 

at an intolerable life risk from mass movement.  The Council has made an 

offer to purchase some of these properties and has identified engineering 

solutions to reduce the hazard in other areas. These purchases and the 

engineering works are to be 50% funded by the Crown. 

 

 The life risk models 

 

6.10 The GNS life risk models have a number of underlying assumptions that 

introduce more or less conservatism into the resulting calculation of the 

AIFR. In particular, the assumptions include the percentage of time an 

individual is in a dwelling, a seismicity factor (acknowledging that 

aftershocks are expected to decrease with time), and whether or not 

residents are evacuated following a major aftershock. 

 

6.11 The assumptions used in the models are different for different applications 

of the model.  A summary of the assumptions used by the Council to map 

the hazard management areas on the Port Hills is set out in the table on 

the following page: 

 



 

25843857_1.doc  9 
 

 Model assumptions 

Hazard management area Occupancy  

(% day) 

Seismicity 

(year) 

Evacuation 

Cliff collapse 1 (AIFR 10-2) 100 2012 No 

Cliff collapse 2 (AIFR 10-4) 100 2012 No 

Rockfall 1 67 2016 Yes 

Rockfall 2 100 2016 No 

Mass movement 1 67 2016 Yes 

Mass movement 2 and 3 No life risk model 

 

 

6.12 The first of these assumptions is the value chosen for the time an 

individual is in the dwelling (i.e. probability of a person being present).   By 

considering the occupancy rate over 24 hours (100% of the day) the 

assumption takes into account the most highly exposed people who spend 

the majority of their time at home – the very old, the very young, the 

disabled and the sick.  Average occupancy rates have been assessed by 

GNS and modelled at 67% or 16 hours per day.   Using a lower occupancy 

rate results in a reduction in the modelled AIFR. 

 

6.13 The decreasing seismicity over time is reflected in the choice of year 

modelled.  The decrease in seismicity is most marked in the first five years 

– from 2012 to 2016.   

 

6.14 The evacuation or no-aftershock exposure assumption removes major 

earthquakes that are preceded by a major earthquake – that is, it assumes 

that residents in high risk areas are already evacuated.  This reflects the 

situation of evacuation in high risk areas of the Port Hills after the February 

2011 earthquake, which meant that residents were not in their homes for 

the June 2011 earthquake when significant rockfalls occurred. 

  

6.15 The less conservative set of assumptions – 67% occupancy, predicted 

seismicity in 2016 and no aftershocks – represents GNS Science’s best 

estimate of the average risk to the average person in the short term.  GNS 

recommended that this average risk model could be appropriate to use for 

developing policy for existing homes on the Port Hills and the original, 
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more conservative, risk model could be more appropriate for "greenfield" 

planning purposes.  

 

 Cliff Collapse 

 

6.16 The life risk model used by the Crown to delineate the cliff collapse red 

zone assumes the predicted level of seismicity in 2012, occupancy of a 

dwelling for 100% of the day and no evacuation in the event of aftershocks.  

The same assumptions underpin the Cliff Hazard Management Areas.  The 

delineation of the life risk at the top of identified cliffs is based on cliff top 

recession, where a portion of the cliff-top collapses, as a result of an 

earthquake event.  The Crown considered the impact of a future 

earthquake similar to the February and June 2011 events.   However, the 

Council's application of the model looks further forward in time and takes 

into account the potential impact of two major seismic events.  This 

"second event line" has resulted in the Council extending the Cliff Hazard 

Management Area further back from the edge at the top of the cliffs. 

 

 Rockfall 

 

6.17 The life risk model used by the Crown to delineate the rockfall red zone 

assumes the predicted level of seismicity in 2016, occupancy of a dwelling 

for 67% of a day, and the evacuation of residents in the event of major 

aftershocks.  The same assumptions underpin the Council's mapping of 

Rockfall Hazard Management Area 1.  Rockfall Hazard Management Area 

2 is based on the more conservative set of assumptions for the life risk 

model for rockfall – occupancy of a dwelling for 100% of the day, the 

predicted level of seismicity in 2016 and no evacuation of residents in the 

event of major aftershocks.   

 

6.18 Council officers compared the boundaries of Rockfall Hazard Management 

Area 1 and the Cliff Collapse Hazard Management Area 2 with the 

delineation of the red zone.   Any apparent anomalies were assessed by 

two geotechnical experts – Mr Ian Wright and Dr Jan Kupec – using their 

knowledge of the physical characteristics of the site, GNS modelling, and 

Geovert 3D modelling.  The boundary was adjusted from the modelled risk 
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contour where the geotechnical advice was that the GNS model had either 

overstated or understated the risk. 

 

 Mass Movement  

 

6.19 The GNS report on mass movement classified the land according to the 

nature of the hazard and the consequences in terms of loss of life, damage 

to critical infrastructure and damage to dwellings.   Using this hazard matrix 

approach, GNS identified three classes of Mass Movement – Class 1, 2 

and 3.  Only Class 1 was considered to present a risk to life and the AIFR 

was modelled assuming occupancy of a dwelling for 67% of the day, the 

predicted level of seismicity in 2016 and evacuation of residents in the 

event of major aftershocks (the same assumptions as the Rockfall Hazard 

Management Area 1).   

 

6.20 The boundaries of the Mass Movement Hazard Management Area 1 were 

then mapped by the Council to include all of the identified source area plus 

the runout area, extending down the slope to the modelled risk contour 

(AIFR greater than 1 in 10,000).  The boundaries of Mass Movement 

Hazard Areas 2 and 3 have been mapped according to the GNS 

identification of the extent of the mass movement areas. 

 

 Council’s overall response to the Port Hills 

 

6.21 The Council’s response to the land instability hazard on the Port Hills has, 

in my view, been comprehensive.  First, it partnered with the Crown on the 

science and the immediate policy response to the risk of loss of life – 

resulting in the modelled risk contours, the red zone purchase offers for 

cliff collapse and rockfall and the subsequent purchase offers for those 

subject to an intolerable life risk due to a mass movement hazard.  

 

6.22 Secondly, Council has considered the potential to undertake engineering 

works to mitigate the risk.  Where these works have been assessed to be 

technically feasible, cost effective, and reduce the community’s exposure 

to the hazard, they are currently being carried out or have been carried out.  

This has generally been for properties at risk of mass movement with 



 

25843857_1.doc  12 
 

works completed at Lucas Lane and design work is underway for a number 

of other sites.   

 

6.23 Area wide rockfall protection works – including fences, bunds and 

treatment at the source of the rocks – have been considered and rejected 

by the Council.  While area wide rockfall protection was rejected by 

Council, funding was made available to individual property owners eligible 

for a Crown red zone purchase offer to assist with the construction of 

individual rockfall protection structures (Council provided up to 50% of the 

Crown purchase offer, where the owner declined that offer).  This provided 

existing residents with an option to remain in their homes where rockfall 

protection was technically feasible and would adequately reduce the risk. 

 

6.24 Thirdly, Council has put in place the hazard management areas in the 

pRDP to raise awareness of the hazards and manage the risk associated 

with future development.  The decision to use the same model 

assumptions as the Crown for Rockfall Hazard Management Area 1 was 

made after considering the impact of the more stringent rule framework on 

the property owners.  Most of the property owners with existing dwellings 

affected by this more stringent rule framework would have been eligible for 

the red zone property purchase offer.  Those in Rockfall Hazard 

Management Area 2 are subject to a lower level of risk, a less stringent 

rule framework and are generally not within the red zone.  In my opinion, 

the hazard management areas and the associated rules comprise a 

balanced and consistent approach to the different levels of risk. 

 

7. CONSIDERATION OF SPECIFIC SUBMISSIONS  

 

7.1 Some submitters have challenged the discrepancy between the CERA red 

zoning and the hazard lines that are shown in the pRDP, submitting that it 

is incomprehensible that different outcomes have been reached between 

CERA green zones and areas of identified life risk in the pRDP (for 

example, Kathleen Clinton [58] and Ruth Dyson [1087]).  Holyoake 

Family Trust [606] is concerned with inconsistent mapping of the rockfall 

risk and a lack of clarity as to how the provisions apply where the hazard 

management area only affects part of a property.  
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7.2 At the individual property level, some of the differences observed between 

the CERA red zone and the pRDP mapping may simply be explained by 

the red zone being aligned to the cadastral boundary rather than following 

the risk contour.  The Cliff Collapse and Rockfall Hazard Management 

Areas are mapped according to the life risk model, as amended by expert 

geotechnical ground truthing in some areas, without regard to the 

boundaries of the underlying property parcels.   For example, where the 

risk contour crossed a property but did not intersect with the dwelling, 

CERA would zone the property green.  The corresponding hazard 

management area would follow the risk contour and any future 

development on that part of the property would be subject to the 

associated planning provisions.   

 

7.3 In addition to minor boundary adjustments, the hazard management areas 

are more extensive than the red zone.  The hazard modelling and AIFR 

produces mapping and risk boundaries that take into account the risk to 

the most sensitive members of the community and, for cliff collapse, 

considers the potential impact of two future major earthquake events.  

These more conservative assumptions explain the apparent discrepancy 

with the red zone and are the reason for the extension of planning controls 

into the green zone on the Port Hills.  

 

 

 

 

Helen Mary Beaumont 

13 February 2015 
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Appendix A 

Reports produced by GNS 

 

(i) GNS Science Consultancy Report CR2011/311. 2012. Canterbury Earthquakes 

2010/11 Port Hills Slope Stability: Pilot study for assessing life-safety risk from 

rockfalls (boulder rolls). 

(ii) GNS Science Consultancy Report CR2012/123. 2012. Canterbury Earthquakes 

2010/11 Port Hills Slope Stability: Life-safety risk from rockfalls (boulder rolls) in the 

Port Hills. 

(iii) GNS Science Consultancy Report CR2012/124. 2012. Canterbury Earthquakes 

2010/11 Port Hills Slope Stability: Life-safety risk from cliff collapse in the Port Hills. 

(iv) GNS Science Consultancy Report CR2012/214. 2012. Canterbury Earthquakes 

2010/11 Port Hills Slope Stability: Additional assessment of the life-safety risk from 

rockfalls (boulder rolls). 

(v) GNS Science Consultancy Report CR2012/317. 2013. Canterbury Earthquakes 

2010/11 Port Hills Slope Stability: Stage 1 report on the findings from investigations 

into areas of significant ground damage (mass movements). 

(vi) GNS Science Consultancy Report CR2011/319. 2012. Canterbury Earthquakes Port 

Hills Slope Stability: Principles and Criteria for the Assessment of Risk from Slope 

Instability in the Port Hills, Christchurch (for which Tony Taig was a co-author). 

 

 

 


