
 

25840353_1.docx.  1 
 

BEFORE THE CHRISTCHURCH REPLACEMENT  
DISTRICT PLAN INDEPENDENT HEARINGS PANEL 
 

 
 
 
 
IN THE MATTER of the Resource Management 

Act 1991 and the Canterbury 
Earthquake (Christchurch 
Replacement District Plan) Order 
2014 

 
AND 
 
IN THE MATTER of the Natural Hazards Proposal 

 
 
 
 
 
 

 

 
STATEMENT OF EVIDENCE OF ANTHONY RICHARD (TONY) TAIG 

ON BEHALF OF CHRISTCHURCH CITY COUNCIL  
 

RISK  
 

13 FEBRUARY 2015 
 

 

 



 

25840353_1.docx.  2 
 

TABLE OF CONTENTS 

 

1. INTRODUCTION ...................................................................................................................... 3 

2. SCOPE ..................................................................................................................................... 4 

3. EXECUTIVE SUMMARY ......................................................................................................... 5 

4. OUTCOMES OF CAUCUSING ................................................................................................ 6 

5. RISK PRINCIPLES AND CRITERIA ....................................................................................... 6 

6. RISK THRESHOLDS ............................................................................................................... 8 

7. ADOPTION OF RISK PRINCIPLES AND CRITERIA IN THE PROPOSAL ........................ 12 

8. CONSIDERATION OF SPECIFIC SUBMISSIONS ............................................................... 15 

 



 

25840353_1.docx.  3 
 

1. INTRODUCTION 

 
 

1.1 My full name is Anthony Richard (Tony) Taig.  I hold the position of 

Director and Principal at TTAC Ltd, my UK-based consultancy practice 

specialising in risk, safety and uncertainty. I have been in this position 

since August 2001. 

 
1.2 I hold a 1st Class BA degree in Chemistry from Oxford University.  I have 

37 years' experience in consulting on the more effective management of 

risk and uncertainty and have acted as adviser to several UK 

Parliamentary Select Committees, to HM Treasury and many other UK and 

New Zealand government departments and regulatory bodies.  I am a 

member of the UK Institute of Directors.  In the course of my career I 

estimate that I have devised and led around 500 projects relating to the 

management of risk and uncertainty in many different walks of life. 

 
1.3 I have been engaged by the Christchurch City Council (Council) to provide 

evidence in relation to the principles and criteria applied in decisions about 

life safety risk. 

 

1.4 My involvement in the Natural Hazards Proposal (Proposal) has been with 

slope collapse issues in the Port Hills. I was initially involved as peer 

reviewer of risk assessment reports produced by GNS Science, then as 

co-developer of the risk assessment method in relation to road users, and 

as lead author of the GNS Science report "Principles and Criteria for the 

Assessment of Risk from Slope Instability in the Port Hills, Christchurch" 

completed in March 2012 (GNS Report) all while working for the Council 

via a sub-contract with GNS Science.  I provided direct advice on these 

matters to the Council.  I was separately engaged by the Ministry of 

Business, Innovation and Employment (Department of Building and 

Housing) to write a report setting earthquake risk in New Zealand in 

context against other risks, and advising on policy in relation to 

earthquake-prone buildings.  During 2011/12 I visited sites in the Port Hills 

that were subject to boulder roll and slope collapse hazards, and during 

2013 I visited most of the mass movement areas delineated in the 

proposed Replacement District Plan (pRDP). 
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1.5 On 15 March 2014 I presented on the topic of "Living with Hazards: 

Working with ‘Risk" at the "Our Changing Environment" forum arranged by 

the Council to discuss natural hazards with the Christchurch Community. 

 

1.6 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that 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.   

 

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

preparing this brief of evidence are: 

 

(a) the GNS Report (of which I am the lead author); 

 

(b) my report "A Risk Framework for Earthquake Prone Building 

Policy", MBIE, November 2012; and 

 

(c) the Natural Hazards Proposal. 

 

1.8 I have discussed my evidence with Mr Chris Massey of GNS Science with 

whom I worked closely throughout the whole of my involvement in Port 

Hills slope stability issues, and with whose evidence I am in agreement. 

 

2. SCOPE 

 

2.1 The specific parts of the Natural Hazards Proposal to which my evidence 

relates are those relating to the provisions to control development at 

different levels of life risk.  My evidence also addresses the related 

submissions advanced by various submitters on these provisions.  While I 

have a modest appreciation of the Resource Management Act 1991 (RMA) 

and planning principles under that legislation, I am not an expert in this 

area, nor in the resource consent process as it operates in New Zealand.     
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2.2 My evidence relates primarily to the advice provided to the Council in the 

GNS Report.  This report is attached to this evidence as Attachment 1.  

This GNS Report was written early in 2012, before the Crown made the 

Red Zone offer to Port Hills residents.  It was very much in my mind, and 

those of my co-authors, that our advice on life risk criteria might be applied 

in the context of measures to facilitate relocating people from existing 

properties, as well as to inform proposals for land use zoning for the future 

District Plan. 

 

3. EXECUTIVE SUMMARY  

 

3.1 My views as expressed in my work for GNS Science and the Council in 

2012 were (and remain) that the Council should: 

 

(a) control development in areas subject to significant risk from slope 

collapse; 

 

(b) do so by defining zones corresponding to different levels of 

individual fatality risk; 

 

(c) adopt a policy as to the level of risk it considers intolerable; 

 

(d) control development within areas of significant risk below that 

which is intolerable; and 

 

(e) decide in view of the uncertainty and likely future diminution of the 

risk with time, the degree of precaution with which its desired risk 

criteria are to be compared with risk estimates in arriving at 

decisions. 

 

3.2 The Proposal largely gives effect to my and GNS Science' 

recommendations as in paragraph 3.1 above, and represent in my view an 

important step forward to improve the control of development in areas 

subject to significant risk from natural hazards and slope collapse in 

particular.  There are opportunities to improve the Proposal in several 

respects, in particular by: 

 



 

25840353_1.docx.  6 
 

(a) clearer definition of risk terminology; 

 

(b) avoiding the use of the term "intolerable" to describe risk levels 

within which there is no policy to promote the termination of 

activity unless the risk can be reduced below such levels; 

 

(c) using common models and assumptions to define the boundaries 

of risk-based planning zones; and 

 

(d) providing for effective control of development in areas subject to 

significant levels of risk below any threshold determined to be 

intolerable, or inappropriate for future development. 

 

4. OUTCOMES OF CAUCUSING  

 

4.1 I participated by telephone from the UK in the expert caucusing relating to 

the Proposal, and in particular to the discussion on dealing with slope 

collapse risk in the Port Hills.  While I was not able to fully participate (it 

was not possible to hear many of the participants, and the time difference 

prevented me from participating throughout), I was in agreement with the 

joint statement produced by the caucus group, subject to some 

qualifications to ensure that the points raised below in Section 7 of my 

evidence were understood to be included.  Following the caucusing I 

provided a letter to the Independent Secretariat to further clarify my opinion 

on a number of issues. That letter is included with the copy of the 

caucusing report issued by the Independent Secretariat.    

 

5. RISK PRINCIPLES AND CRITERIA  

 

5.1 Risk means many things to different people so it is important always to 

define what is meant by the term.  The general framework for managing 

risks is that: 

 

(a) hazards with potential to harm people are identified; 

(b) the associated risk is then estimated in quantitative terms; and 

(c) criteria are established as to what level of control over risk is 

appropriate at what risk level. 
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5.2 The focus of the GNS Report and this evidence is on point (c), the 

establishment of principles and criteria to help decide what to do in the 

face of a given level of risk. 

 

5.3 An important first consideration in any risky situation is "Who should make 

the decisions on what to do about this risk?".  Where the only person at 

risk is the risk-taker, our libertarian principles leave such decisions to the 

individual. Climbing Mt Cook may involve around a 1% chance of death 

but, while we may try very hard to give would-be climbers good advice, we 

do not think it appropriate to stop someone from trying.  The level of risk is 

not necessarily very relevant – someone suffering from a terminal illness 

might regard an operation involving a 50% chance of death but a 50% 

chance of restoring good quality of life as a risk very well worth taking. 

 

5.4 When others are put at risk by someone's actions or decisions, society 

expects a more precautionary approach to be taken.  No-one has a right to 

do something that imposes risk on others unless there is some benefit to 

society, which more than outweighs the risk.  In such cases, we do not 

expect the decision on what is or is not worth the risk to be left to the 

individual whose actions or decisions put people at risk; some form of 

regulation is expected. 

 

5.5 An important first issue in the current context is thus "Who should make the 

decision on what risk from slope collapse is acceptable in Port Hills 

homes?".  Some people would argue that this should be left entirely to the 

householder.  But their choice may then effectively be imposed on others 

in their family, and may involve many others being put at risk in the course 

of visiting or working on or around the property.  My advice to the Council 

was that: 

  

(a) this is not a situation where the decision on what is acceptable 

should be left entirely to the individual; 

 

(b) some form of control of land use in areas of significant risk from 

slope collapse would be appropriate; and 
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(c) annual individual fatality risk would be the most appropriate 

measure of risk to use as the basis for setting threshold levels of 

risk. 

 

5.6 I also understand, as was made clear in the GNS Report, that the Council 

has statutory and legal responsibilities with which it needs to comply, that 

may be relevant to its decisions on what action should be taken at what 

level of risk from slope collapse for Port Hills homes. 

 

5.7 We then have to consider where to draw the line between what society (in 

this case represented by the people of Christchurch via their 

representatives on the Council) wishes to control or prohibit, and what is 

left to individual choice.  That is a decision for those involved, not for 

"experts".  I provided advice to the Council based on consideration of what 

other regulatory bodies overseas have done to control risks, and on the 

levels of risk New Zealanders face from natural hazards and other sources 

in order to provide a rough guide to their decisions. 

 

6. RISK THRESHOLDS 

 

6.1 Other regulator regimes of which I am aware provide guidance and in 

some cases regulate land use more or less stringently based on the 

context in which the risk arises.  Thresholds above which risk is considered 

"intolerable" (i.e. above which the activity giving rise to the risk must be 

stopped if the risk cannot be reduced) are adopted somewhere in a range 

from about 10-3 (1 in 1,000) risk of death per year where the person at risk 

has a good degree of choice about and control over the risk, down to about 

10-6 (1 in 1,000,000) in situations where a man-made activity (e.g. 

hazardous chemical plants) put people at risk who have little or no choice 

or control over the activity involved.  I found no direct precedent exactly 

equivalent to the Port Hills slope collapse risk issue; the Australian 

Geomechanics Society guidelines (intolerable risk threshold 10-4 for 

existing and 10-5 for new development) were perhaps the closest. 

 

6.2 New Zealanders face a wide variety of risks from natural hazards and other 

sources.  In the context of natural hazards: 
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(a) the average annual fatality risk for everyone in New Zealand from 

earthquake, tsunami, flood and volcanic activity is well above 10-6 

(1 in 1 million) per year; 

 

(b) tens or possibly hundreds of thousands of New Zealanders live 

with natural hazard fatality risk levels around 10-5 (1 in 100,000) 

per year; and 

 

(c) significant numbers of people live in particular locations with risk 

levels in excess of 10-4 (1 in 10,000) per year, but such locations 

are generally the subject of action to reduce the risk. 

 

6.3 In the context of other sources of risk: 

 

(a) the largest contributors to the risk of death over a lifetime are 

cancer and heart disease, which average out at about 3x10-3 risk 

of death (3 per 1,000) per year for the whole population (heavily 

weighted towards older people); 

 

(b) the lifetime average risk of death from accidents is about  2-3x10-4 

(2-3 per 10,000) per year, dominated by falls among elderly 

people and road accidents for the rest of the population; and 

 

(c) the lifetime average risk from road accidents is about 10-4 (1 per 

10,000) per year; it is many times higher for young men and 

elderly people, and many times lower for children. 

 

6.4 These risk levels are very unequally spread among the population.  An 

annual accident fatality risk of 10-4 would be much higher than other 

accident risks faced by children, but much lower than other accident risks 

faced by people aged over 80.  People also have a high degree of control 

over many of the accident risks they face; by defensive driving, for 

example, people can reduce their risk in road accidents by at least a factor 

of 10 below the average. 

 

6.5 My advice to the Council was that it should decide on a threshold above 

which they would regard risk as "intolerable", and also on a lower threshold 
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above which they would not wish more people to be put at risk in the 

future.  In setting a level of risk as "intolerable" I advised as follows: 

 

(a) a level of 10-5 annual individual fatality risk (1 per 100,000) would 

be clearly too low; very many New Zealanders already live with 

this level of natural hazard risk; 

 

(b) a level of 3x10-3 (3 per 10,000) would be clearly too high, 

equivalent to the average lifetime risk from the biggest killers 

(cancer and heart disease); and 

 

(c) a good starting point for consideration would be around 10-4 (1 per 

10,000) per year, a level adopted as "intolerable for existing 

development" by the Australian Geomechanics Society in contexts 

including slope collapse, and roughly corresponding to the lifetime 

average risk faced by New Zealanders from road accidents. 

 

6.6 My advice to the Council was that it should adopt a risk threshold perhaps 

10 or 100x lower than the intolerable level above which to restrict new 

development.  Such an approach would be consistent with other risk 

control regimes which recognise that it is easier to stop new development 

in areas with high levels of risk than it is to sort out existing buildings and 

activities. 

 

6.7 I suggested various ways to the Council in which greater or lower elements 

of personal choice could be incorporated into action to deal with intolerable 

risk levels.  This could be desirable and logical not only to give choice to 

those who want it, but also to allow rational risk/benefit balancing in special 

situations. For example, for very elderly people the prospect of having to 

uproot and leave their homes might seem far worse than living with a (to 

them) relatively quite small risk of 0.1 or 1% chance per year of death from 

slope collapse. 
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6.8 Finally, I note two important complicating factors in using the type of risk 

information that GNS Science was generating for the Council and others1: 

 

(a) the risk levels estimated are highly uncertain (within about a factor 

of 10 either way); and 

 

(b) the risk levels are expected to decrease significantly over about a 

decade. 

 

6.9 Because the risk to be compared with any criteria is so uncertain, I 

consider that it is as important for the regulator to decide the degree of 

precaution to be applied in making decisions about risk, as to decide on 

threshold levels for various actions or planning controls.  I noted in the 

GNS Report that because the risk is decreasing with time, any decision 

based on a risk level as estimated now would appear more precautionary 

in some years time (when the risk level would have dropped). 

 

6.10 Throughout the development of the GNS Report and subsequent 

discussions with the Council I made clear that any decisions about what 

level of risk warranted what degree of precautionary action were very much 

up to the community to make through the appropriate participatory and 

regulatory process.  

 

6.11 At the time the GNS Report was written, I presumed that the framework for 

the control of slope collapse risk was broadly as follows: 

 

(a) at or above an intolerable level of risk, some form of action would 

be taken, probably in collaboration with CERA and/or other 

agencies to help, persuade or compel people to relocate from their 

homes if the risk there could not be reduced (I understand that this 

would require action outside the normal planning framework); 

 

(b) where risk levels were significant (but below the intolerable 

level), controls over future land use would be applied to prevent 

                                                   
1
 The information was specifically developed under contract to the Council, but CERA (interested in the context of the Red Zone 

offers), and Christchurch residents were also recognised audience.  As mentioned in my introduction section, I presented and 
discussed related matters with the community at a public session in Christchurch on 15 March 2014.  
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adding to the numbers already at risk and to facilitate "derisking" 

where practicable; and 

 

(c) where risk levels were acceptable (i.e. not significant), future 

development would be unrestricted. 

 

7. ADOPTION OF RISK PRINCIPLES AND CRITERIA IN THE PROPOSAL 

 

7.1 In my view, the approach to control of development in Port Hills areas 

subject to slope collapse risk as described in the Proposal is broadly 

consistent with the principles recommended in the GNS Report described 

above.  In particular: 

 

(a) the adoption of a risk-based approach to defining boundaries of 

planning zones represents a major step forward in New Zealand 

practice, both: 

 

(i) in establishing when a hazard does or does not give 

grounds for restricting development; and 

(ii) in providing an evidence-based framework within which 

to evaluate the efficacy of any proposed solutions to 

reduce risk in order to enable development; 

 

(b) the use of annual individual fatality risk as the metric by which to 

estimate risk and establish zone boundaries aligns entirely with 

my recommendations; 

 

(c) gradated thresholds have been provided for in the adoption of 

(Cliff Collapse, Rockfall and Mass Movement) Areas 1 and 2, with 

future residential development (subdivision) being: 

 

(i) Prohibited for dwellings in Cliff Hazard Management area 

1; 

(ii) Non-complying for dwellings in Rockfall Hazard 

Management Area 1 and in Cliff Collapse Hazard 

Management Area 2; and 
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(iii) Discretionary in Rockfall Hazard Management Area 2; 

and 

 

(d) opportunity for community consultation on what is or is not 

acceptable was provided via the publication of the chapter in draft 

for pre-notification engagement and the Hearings process to 

which this evidence contributes. 

 

7.2 For the above reasons I regard the Proposal as representing a significant 

step forward in the way in which development is controlled in areas subject 

to natural hazards.  The approach proposed is a relatively new one in New 

Zealand and there will inevitably be some "teething problems" associated 

with its introduction.  The Proposal could be improved in a number of 

respects as I suggest below, but it is, in my view, much better than the 

operative provisions of the City Plan that it replaces. I would not wish a 

major improvement (to the operative City Plan) to be unduly deferred 

because the pRDP was not perfect. 

 

7.3 The Proposal could in my view be strengthened and improved as follows.  I 

believe my suggestions here are consistent with the Memorandum agreed 

by the expert caucusing group: 

 

(a) The terminology used to describe risk levels, particularly as 

"intolerable" or "acceptable", should be clearly defined. 

 

(b) If a risk level is "intolerable" it seems strange that there are not 

companion policies to stop (or facilitate removal of) existing 

activities or housing.  Cliff Hazard Management Area 1 appears in 

practice to describe a level of risk above which future 

development would be prohibited or severely restricted, rather 

than a level above which there would be a proactive policy to 

remove people already at risk.  Rockfall Hazard Management 

Area 1 appears likewise to involve restriction of future development, 

rather than providing for the removal of people at risk. I recognise 

that termination of existing activity within areas at intolerable risk 

is outside the Council’s ability to progress (via the District Plan 

under the Resource Management Act 1991), and that the central 
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government Red Zone purchase offers represented a major 

initiative to facilitate people relocating away from areas of 

intolerable risk.  To my knowledge this was, though, a one-off 

initiative; I am not aware of any current policies or mechanisms 

established by the Council, central government or any other party 

to require or facilitate cessation of existing activity in areas of 

intolerable risk. 

 

(c) The use of the same numerical risk level but of different 

assumptions in calculating the risk to distinguish between Rockfall 

Management Areas 1 and 2 is unusual and confusing.  It would 

seem more appropriate to adopt different numerical levels of risk 

calculated using the same assumptions.  In relation to the risk 

people face in their homes the regimes of which I am aware all 

predicate calculation of risk on occupancy of a home for 100% of 

the time to ensure that decisions are robust to future occupancy of 

homes by people who spend virtually all their time at home; and 

 

(d) In some locations, risk is described as "acceptable" immediately 

below the level at which it is described as "intolerable".  This is 

logically inconsistent and at odds with every other regime of which 

I am aware which controls risk via the planning process. 

 

7.4 Of these issues, the most important in my view is the last.  This is because 

it means that there are areas of significant risk (i.e. just below the 10-4 

level) within which development is generally "permitted".   

 

7.5 I note that within a few years the risk level will (hopefully, but not certainly) 

have fallen from the 2016 levels on which the management areas are 

based, so that the longer-term implications of adopting the management 

areas as defined in the Proposal may in practice be that risk will be 

controlled to levels somewhat below the 10-4 level.  This cannot be relied 

on as a means of addressing my concern raised in paragraphs 7.3(d) and 

7.4 above; my expectation was and is that risk would be controlled via 

planning at levels well below that defined as "intolerable".  I understand 

that any such levels would be able to be reviewed and revised in future via 

plan changes.  Thus, this does not alter my views as to the desirability of 
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improving the Proposal as described in paragraph 7.3 above, in particular 

as they may set a valuable precedent for other councils in New Zealand. 

 

8. CONSIDERATION OF SPECIFIC SUBMISSIONS 

 

8.1 I have considered the arguments advanced by submitters and further 

submitters, insofar as it relates to my area of expertise.  As  may already 

be clear from my evidence above, my views on specific issues raised 

[submission numbers referenced in square brackets] are as follows. As 

noted above, I am not an expert in the RMA nor planning and consenting 

processes in New Zealand and my opinions on possible changes to the 

pRDP should be seen in that light.   

 

8.2 I do not agree with the argument that the slope instability provisions should 

be deleted [Port Hills Property Owners Group, 847] or that planning 

zones should be hazard rather than risk-based [Tonkin and Taylor, 970], 

or that the pRDP should not be used to attempt to reduce known risks 

[Taylors Mistake Association Land Company, 1059].  As explained in 

paragraphs 7.1 and 7.2 above I consider the approach advanced in the 

Proposal represents an important step forward. 

 

8.3 I concur (my point at paragraph 7.3(a) above) with the submissions that 

terminology, in particular in relation to intolerable and acceptable risk 

levels, requires clear definition [e.g. Maurice R Carter Limited, 377; 

Insurance Council of New Zealand, 590; Canterbury District Health 

Board, 648; Chris and Janet Abbott, 904; Eliot Sinclair Consultancy, 

928; Tonkin and Taylor, 970].   

 

8.4 I concur with the submissions that the Proposal as it stands does not fully 

provide for the control of risk associated with future development [The 

Crown, 495; Insurance Council of New Zealand, 590], in particular in 

that there are areas of significant risk within which development would be 

permitted, as explained in my points at paragraphs 7.3(d) and 7.4. 

 

8.5 I concur with the submissions that it would be appropriate to tailor the rules 

to the nature of the existing or proposed land use [Chris and Janet 

Abbott 904; , Murray Griffin 1094].  For example, it may be appropriate to 
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permit a development that would normally be assumed to involve low 

occupancy (e.g. a bach) in an area where a home that might be occupied 

full-time was not permitted.  Conversely, it may be appropriate to apply 

more restrictive conditions in relation to sensitive, high occupancy or high 

community value developments (e.g. schools).  

 

 Enright Paper 

8.6 A recent paper published by the Australian consultant Mr Tony Enright 

(available at http://dx.doi.org/10.1080/17499518.2014.1000341) argues:  

(i) that the 10
-4

 threshold of tolerability for individual risk "established by 

GNS Science" is too high;  

(ii) that it was intentionally set too high to compensate for the 

conservatism in the GNS Science risk estimates for Port Hills homes; 

and 

(iii) that it should not be allowed to set a precedent for wider application 

in New Zealand. 

  

8.7 Although Mr Enright's paper has not been raised in submissions (it was 

published after the opportunity for submissions closed), I respond to this paper 

in my evidence as it specifically mentions the GNS Report.   

 

8.8 I disagree with Mr Enright’s point (i) for three reasons: 

 

(a) I consider that it is for the people of Christchurch and New Zealand to 

decide what they think is or is not tolerable, not for me or any other 

expert.  Mine and GNS Science’ view on this was made clear in the 

GNS Report, as outlined above. 

 

(b) The context of the 10
-4

 threshold of tolerability for individual risk 

related to the need for an immediate planning and regulatory 

response to land instability effects during an on-going earthquake 

sequence.  Many people in Christchurch were publicly arguing that 

they should be allowed to choose for themselves whether risk in their 

homes was or was not tolerable.  In this context, Mr Enright’s 

http://dx.doi.org/10.1080/17499518.2014.1000341
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comparisons with other risk regulatory regimes are not in my view the 

most appropriate, in that: 

(i) they omitted reference to the advice/regimes that I consider 

most relevant to the Port Hills situation (10
-4

 for existing and 

10
-5

 for new development, as advised by the Australian 

Geomechanics Society and as implemented with measures 

for compulsory purchase of houses in UK airport Public 

Safety Zones policy); 

(ii) they did not consider the UK Health & Safety Executive 

guidance relating to members of the workforce, for whom a 

higher upper limit of tolerability (10
-3

) is considered 

reasonable in light of the degree of choice, control and 

benefit enjoyed by those at risk over their situation (all 

factors relevant to people’s freedom to remain in a risky 

home should they wish); 

(iii) much of the guidance on risk levels tabulated refers to 

different contexts from that of slope collapse in the Port 

Hills, either:  

 where members of the public are, without their 

consent or any ability to influence the risk, put at 

risk by man-made activity; or 

 in the Dutch polders, where a large proportion of 

the whole population is at risk. 

(c) As much as I would like to see natural hazard risk for everyone in 

New Zealand reduced to 10
-5

 or less, as advocated by Mr Enright as 

an upper limit of tolerability, I do not think this would be feasible in a 

New Zealand context, if by "intolerable" we mean (as was intended in 

the GNS Report) "a level of risk so high that we will not allow the 

activity giving rise to it to continue".  As explained in paragraph 6.2 

above, tens or possibly hundreds of thousands of New Zealanders 

live with natural hazard risk above 10
-5

; the impact of outlawing risk at 

such levels would be devastating. 

8.9 I also disagree with Mr Enright’s point (ii), that the proposed range for criteria 

was deliberately set too high because the GNS Science risk estimates were 

excessively pessimistic or conservative.  Mr Chris Massey of GNS Science 

has addressed this in his evidence.  The GNS Science reports referred to in 
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Mr Massey’s evidence predicted the number of houses that would be struck by 

boulders during the Canterbury earthquakes with remarkable accuracy for so 

simple a model.  If their model is significantly pessimistic this suggests that 

either: 

 

(a) the National Seismic Hazard model predictions of earthquake 

frequencies are too high; or 

 

(b) the numbers of boulders observed in the February, June and 

December 2011 earthquakes provide too high an estimate of the 

boulders that would be generated in future earthquakes involving 

similar shaking. 

 

8.10 While I am not an expert on the prediction either of earthquake frequencies or 

of boulders produced under given shaking, I would not wish to place any 

reliance on either of these factors as grounds for stating that the GNS Science 

risk estimates are overly conservative. 

8.11 With all this said, I agree with Mr Enright’s third point, that I would not wish to 

see the risk levels adopted in the Proposal to set a precedent for New Zealand 

more generally.  This is because, as explained in paragraphs 7.3 and 7.4 

above, the Proposal makes development generally "Permitted" at risk levels 

immediately below the 10
-4

 level described as "intolerable".  As explained 

above and as recommended in the GNS Report, I would expect to see a 

threshold for restriction of new development set at least a factor of 10 lower 

than the threshold of intolerability. 

 

 

 

Anthony Richard (Tony) Taig 

13 February 2015 
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Attachment 1 

 

GNS Science Report  

Principles and Criteria for the Assessment of Slope Instability Risk in the Port Hills, 

Christchurch 

 


