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DAY 1 – 2 MARCH 2015 
 

  [10.03 am] 

 

SJH:   Yes, thank you.  There is just one preliminary matter, a housekeeping 5 

matter to deal with, an application by Mr Smyth to file supplementary 

evidence out of time, Mr Smyth? 

 

MR SMYTH:   Is it Smyth, sir. 

 10 

SJH:   Sorry? 

 

MR SMYTH:   Smyth, sir. 

 

SJH:   Smyth? 15 

 

MR SMYTH:   Yes, sir. 

 

SJH:   Okay, Mr Smyth. 

 20 

MR SMYTH:   Thank you, sir.  Well, my application, my memorandum puts it 

rather plainly; my client, there was no site specific evidence filed in 

relation to my client’s property until Friday. 

 

SJH:   Well, you seem to overlook a few things.  There is no reason given for 25 

the delay here, your evidence was late anyway and you have purported 

to file evidence by giving us a link to a website which is never filing 

evidence and never could be. 

 

MR SMYTH:   I apologise if there was any difficulty, sir, I had understood that 30 

because of the large nature of the files, although in this particular case 

that might not be the case, I had emailed documents by way of link to 

drop box, sir, which allowed an easier passage through the email 

system.   

 35 

  [10.05 am] 

 

SJH:   I am sorry? 

 

MR SMYTH:   Some of the files being sent, sir, last week were very large and 40 

they were being rejected so - - - 

 

SJH:   Well, then you should have filed them in hard copy. 

 

MR SMYTH:   Yes, sir, although - - - 45 
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SJH:   The filing is your responsibility, not ours. 

 

MR SMYTH:   Yes, sir.   

 

SJH:   So why are you late?  Why were you late with your other evidence 5 

without explanation? 

 

MR SMYTH:   Well, I think, sir, the plain answer is that my experts due to 

pressure of time, sir, I think that is the answer, the plain answer. 

 10 

SJH:   All right.  Mr Winchester, are you opposing?  I think there is an initial 

indication of opposition from the Council but I don’t want to prejudice 

the submitters. 

 

MR WINCHESTER:   No, sir.  I have seen the material which is sought to be 15 

filed, it is reasonably brief.  As a matter of principle, sir, I take the 

same points that you have pointed out to my learned friend in terms of 

timing; we are all under time pressure and there was an indulgence 

already for this party to file late evidence which essentially our 

witnesses have had the opportunity to consider and respond to in 20 

relatively short time.  They haven’t had the opportunity to consider the 

supplementary.  They are here today, some of the witnesses who would 

be responding to that evidence are here today and haven’t had the 

ability to see it and absorb it. 

 25 

 So in my submission there is prejudice. 

 

SJH:   Does it involve any of your witnesses from outside of Christchurch it 

would course - - - 

 30 

MR WINCHESTER:   It does, sir. 

 

SJH:   - - - difficulties in recalling them? 

 

MR WINCHESTER:   It does.  Well, I mean there is no difficulty in recalling 35 

them per se but they would have to travel down here again, sir.  The 

particular witnesses are Dr Gerstenberger and Dr Massey.  

 

SJH:   Well, I think perhaps we could approach it on the basis that it is 

relatively brief and even if they had been called we could recall them 40 

this afternoon if they read it over the luncheon adjournment and 

responded.  There would also have to be extended leave to apply to 

cross-examine on the supplementary evidence. 
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MR WINCHESTER:   Yes, and I am not sure of the exact extent of the Council 

witnesses who would also need to read it, but it may be that Mr Wright 

and Mr Yetton may need to read it as well. 

 

SJH:   Well, if they are in Christchurch it is not such a problem to be honest, 5 

but if they are out of town it is a really very, very large inconvenience 

that Mr Smyth has imposed on them by failing to comply with time 

limits, isn’t it, Mr Smyth? 

 

MR SMYTH:   Sir, again I can only apologise for my experts although I would 10 

say, sir, that no site specific evidence relating to any of my clients was 

filed until Friday evening.  So there was no evidence put forward by the 

Council in relation to any of my client’s properties until rebuttal.  So - - 

- 

 15 

SJH:    Did you have a time to file evidence? 

 

MR SMYTH:   Sorry? 

 

SJH:   Did you have a time limit? 20 

 

MR SMYTH:   Yes, sir, I did. 

 

SJH:   Did you comply with the time limit? 

 25 

MR SMYTH:   I complied with the time limit in relation to the main evidence, 

sir, after seeking leave from your good selves, sir, in relation to - - - 

 

SJH:   So you asked for an extension? 

 30 

MR SMYTH:   I asked for an extension. 

 

SJH:   So you are asking for a further indulgence? 

 

MR SMYTH:   Yes, sir. 35 

 

SJH:   All right. 

 

MR SMYTH:   I received my expert evidence about half three on Tuesday. 

 40 

SJH:   That is your job - - - 

 

MR SMYTH:   Yes, sir. 

 

SJH:   - - - to organise your expert evidence, don’t let it happen again.  I will 45 

grant leave to file this supplementary evidence. 
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MR SMYTH:   Thank you, sir. 

 

SJH:   I will trust that the out of town witnesses will be able to respond today.  

It is not a matter of them being called back, just as your convenience.  5 

Make sure if you are involved in any further chapters your evidence is 

filed on time and not by links, is that clear? 

 

MR SMYTH:   Yes, sir. 

 10 

SJH:   Thank you. 

 

MR SMYTH:   I apologise for inconvenience I have caused, sir. 

 

SJH:   Mr Winchester? 15 

 

MR WINCHESTER:   Good morning, sir.  I should, just by way of 

introduction, record that I am appearing with my learned friend, 

Mr Brent Pizzey. 

 20 

SJH:   Thank you.   

 

MR WINCHESTER:   Now, I have legal submissions which I filed with the 

Panel on Friday afternoon. 

 25 

SJH:   Yes, we all have a copy of that, thank you. 

 

MR WINCHESTER:   Now, I am in your hands, sir, as to how you would like 

me to take you through those legal submissions, they are - - - 

 30 

  [10.10 am] 

 

SJH:   Just pause just a moment.   

 

 We have all had a brief read of it this morning or over weekend, 35 

Mr Winchester, so you can take us through it but I don’t think you need 

to read word for word from it.   

 

MR WINCHESTER:   No, sir, I wasn’t intending to and I was really going to 

adopt the same approach, in terms of our witnesses in terms of a 40 

highlights package, and I apprehended that you would probably want 

me to spend more time in response to the issues raised in the Panel’s 

minute than some of the more - - - 

 

SJH:   Well, it raises some more fundamental legal issues that we need to start 45 

getting our heads around so, yes, that would be helpful. 
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MR WINCHESTER:   It does and probably at the outset I do need to apologise 

that I probably haven’t given it as much thought as I would have liked. 

 

SJH:   Oh, no, look we understand the time limits and we would expect it to be 5 

covered off more in closing but it is helpful what you have addressed 

already.   

 

MR WINCHESTER:   Thank you, sir, and what I have asked my witnesses to 

do, and I will do so when I introduce each of them, is where they have 10 

identified an area or a particular question that they are able to assist on 

I will identify that at the outset so it gives the Panel a bit of an 

indication. 

 

SJH:   Thank you. 15 

 

MR WINCHESTER:   Sir, I will start at paragraph 1.3. 

 

 The position that is advanced by the Council and its witnesses on this 

proposal can be summarised as a risk based approach on three priority 20 

hazards and management according to their risk.  And that deals with 

slope instability areas which are managed on the basis of intolerable 

risk to life safety. 

 

 Flooding is managed through the floor level and fill management areas 25 

which is a risk to property rather than life. 

 

 And, finally, liquefaction is managed in a more permissive way 

reflecting that liquefaction is largely a risk to property rather than life 

or safety. 30 

 

 That there is proposed to be an inclusion of an introductory section 

which includes an overview of the risk based approach taken and an 

explanation of the key terms including acceptable, tolerable and 

intolerable levels of risk and some changes to the boundaries of hazard 35 

management areas where the Council’s witnesses have advised in their 

professional view that such changes are appropriate following site 

specific consideration of circumstances. 

 

 And I say at paragraph 1.4, it is important to note that the changes to 40 

mapping and boundaries that have been agreed or proposed by the 

Council are still based on a principled approach but one that considers 

both the level of risk that would apply to individual sites and their 

occupants as well as the burden that might be experienced by a 

property owner in terms of the presence of a hazard management area 45 
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on all or part of their property and that, in my submission, is relevant to 

section 32 considerations. 

 

 Turning over to the summary, I think I will probably take that as read, 

sir. 5 

 

SJH:   Thank you. 

 

MR WINCHESTER:   Obviously I deal with the statement of expectations in a 

little bit more detail later in the submissions and I note at paragraph 2.6 10 

in particular around a relatively high level of direction in some of the 

higher order documents which has somewhat constrained the options 

available to the Council in terms of modelling in particular but not 

necessarily regulatory approach, although the high hazard areas is 

probably an exception to that in my submission. 15 

 

 Turning over to paragraph 5.2, and I detect from questions from the 

Panel some of this terminology requires some clarification, and I have 

noted there that there is no national guideline or standard that stipulates 

quantitative thresholds for acceptable, tolerable and intolerable levels 20 

of risk.  Risk level thresholds must be determined by a relevant local 

authority or in this case the Panel according to their exposed risk. 

 

 That is; risk thresholds can vary between and within countries. They 

are decisions that are made by society as a whole, as to the level of risk 25 

that people are prepared to accept or tolerate.   

 

 And you may well hear some evidence from the Council’s witnesses 

about the levels of risk that people in New Zealand and indeed in some 

parts of the New Zealand are already exposed to which is probably not 30 

public knowledge and may be quite sobering stuff.  So really, in terms 

of dealing with risk, it is very much a societal issue based on the 

different risks to which different parts of the country are exposed to. 

 

  [10.15 am] 35 

 

SJH:   It needs to be informed and that would suggested that a lot of us don’t 

know the risk we are facing here? 

 

MR WINCHESTER:   That seems to be the case, sir, yes. 40 

 

 I turn over to paragraph 5.4 and I have dealt there briefly just by way of 

context with the relevance of section 124 Building Act notices, and 

simply say that it is part of the package of responses that have been put 

in place, and it is another method for the purposes of section 32 but not 45 

an integrated planning approach; a relatively blunt instrument.   
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 And there is also the reference to CERA zoning system for 

Christchurch, and at paragraph 5.9 I also make the observation that the 

coloured zoning system is another method.  It is however a substitute 

for management of natural hazards under the RMA.   5 

 

 You may well hear some evidence though on that particular point from 

Mr Taig in particular about how that addresses, how that system has 

been a very important method in addressing life risk from rock fall. 

 10 

 The next thing I want to briefly draw the Panel’s attention to is the 

approach that has been adopted with regard to changes to the floor level 

and fill management areas, and that is at paragraph 7.7 in page 12 of 

the submissions, and I have tried to summarise in a table here how the 

Council has approached different circumstances and whose evidence 15 

addresses those different circumstances.   

 

 You will be aware from reading the evidence that a lot of the issues 

appear to have come about because of the way that the line has been 

represented on maps as a jagged or pixelated line and the way that it 20 

intrudes into some properties to lesser or greater extents.  And 

Ms Brookland in particular has done some site specific responses about 

where the actual line would be and you will hear her evidence later in 

the week. 

 25 

 Now, the next area I want to take you to in my submissions, with your 

leave, is section 10 on page 14 which deals with section 32 of the 

RMA, and I note at paragraph 10.1 that the relevant legal formulation 

or framework that you are working to has been already put before you 

in the strategic directions chapter and I simply adopt that without 30 

repeating that very lengthy test again. 

 

 Now, it is probably worth me reading out these paragraphs, sir. 

 

 “With regard to the alternatives available to the Council in regulating 35 

natural hazards it is submitted that the regional policy statement in 

particular imposes some very clear direction which the replacement 

district plan is required to give effect to.” 

 

 “This limits the scope of possible responses that are available to the 40 

Council in terms of what it must plan for and regulate.  Where there 

may however be debate about how the Council gives effects to those 

directions is in relation to its regulatory approach, particularly around 

the activity status for consents or with regard to the ability to develop 

particular classes of land.” 45 
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 “In terms of the Council’s section 32 analysis; it is primarily a 

qualitative analysis of the benefits and costs of options.  It is also 

constrained in a jurisdictional sense by the firm directions in higher 

order documents.  Professor Basil Sharp has reviewed the Council’s 

approach to its section 32 analysis and identified a number of matters 5 

that he would prefer to be addressed in order to provide a full economic 

analysis of benefits and costs.” 

 

 “Professor Sharp does however acknowledge that time constraints have 

prevented this quantitative analysis being carried out and it is his 10 

evidence that such an exercise if done properly would take at least 12 

months for two researchers to undertake a comprehensive economic 

modelling exercise of hazards and to seek to quantify the costs and 

benefits of alternative approaches and in doing so they would have to 

work closely with technical experts.” 15 

 

  [10.20 am] 

 

 “Professor Sharp also notes that the analysis of policies aimed at 

managing flooding, liquefaction and slope and rock fall hazards, is 20 

informed primarily by technical assessments of risk. 

 

 He acknowledges the provisions in the LURP and the Regional Policy 

Statement prescribed to a large degree, the feasible set of objectives 

and policies for the Council’s approach to hazard management 25 

alongside the statutory time limit for completion of these processes. 

 

 So while section 32.2(b) of the RMA, seeks the benefits and costs of 

the implementation of provisions be quantified, this must be 

practicable.  In the circumstances it is submitted it has simply not been 30 

practicable for this qualification in, economic terms, to be undertaken. 

 

 In other respects, however, it is submitted that the Council’s approach 

to section 32 is adequate and meets the requirements of the RMA. 

 35 

 And just to depart from my submissions there, sir, I am conscious that 

prior to Christmas I believe it was, there was a reasonably firm 

comment and an indication from the Panel that you wanted to see some 

pretty detailed section 32 work on the Natural Hazards Chapter, and 

this has been the result of the further investigations that I have 40 

undertaken with the Council in terms of its ability to actually do that 

from a quantified perspective, sir. 

 

 So I simply wanted to make that clear. 

 45 

SJH: Thank you. 
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MR WINCHESTER:   Alternatively, the Panel’s minute and the questions 

posed in it, and I apologise in terms of the numbering, it was done in a 

hurried manner on Friday afternoon and there was a number of 

discrepancies in the minute itself, but I will just try and work my way 5 

through these submissions and refer back to the Minute so we all know 

what we are talking about.  And my learned friend, Mr Pizzey, has 

pointed out that I omitted to answer one of the questions entirely and I 

apologise for that, I can deal with that on the hoof, as it were, as we 

work our way through. 10 

 

 So first of all, in terms of legal submissions in evidence, you have 

asked about what changes are necessary to objectives 5.5.1 and 3.3.6.  

Ms Carter can address any necessary changes to those objectives from 

a planning perspective. 15 

 

 One point I would make from a legal perspective relates to 3.3.6 in the 

Strategic Directions Chapter, and my observation there is that it refers 

expressly to new subdivision use and development and in my 

submission, the word “new” is possibly limiting the extent of that 20 

objective, in a way that may not enable all natural hazards to be dealt 

with because, of course, there are issues to do with repair of existing 

land use and development throughout the city, and on the Port Hills in 

particular. 

 25 

 So that is one point from me, sir, but I will otherwise leave it to Ms 

Carter. 

 

SJH: Thank you. 

 30 

MR WINCHESTER:   Talking about question 4B, or the question posed at 

paragraph 4B: “Having regard to the decision of Strategic Directions, 

what should be the proper interpretive relationship?” 

 

 Well I think it is abundantly clear from the Panel’s decision, that the 35 

specific chapters or the lower order chapters, if I will call them that, 

need to achieve the objectives in the Strategic Directions Chapter, that 

is, the way it has been structured, and I think the Panel’s decision is 

abundantly clear in that respect. 

 40 

 As to the ability of objectives within an individual chapter to achieve 

higher order objectives, I think – I don’t want to get into any particular 

legal wrangling about that particular issue, I think it is an issue of 

drafting and construction, and the Panel’s decision in the Strategic 

Directions Chapter makes it clear that the Strategic Directions Chapter 45 

is to prevail. 
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  [10.25 am] 

 

 So when you are looking at section 32.1(b), I think you could read the 

word “provisions” in there even though it might be intended to deal 5 

with policies, rules and methods as including a chapter specific 

objective, as to needing to achieve the higher order objectives. 

 

 You possibly do not need to go that far to make that leap from a legal 

perspective because of the way you have drafted that chapter. 10 

 

 Question 4C, you have asked: “What is meant by reduced, in terms of 

risk, and whether it is appropriate in view of the RMA requirements for 

objectives, particularly in terms of the matters raised above?” 

 15 

 I have not had the opportunity to discuss this with Ms Carter, and she 

may have a different view, but from a legal perspective it is my 

submission that a reduced risk in the present context refers, or can 

refer, to the current city plan approach as a baseline, and another way 

of looking at it is that the management framework in the Regional 20 

Policy statement, seeks to avoid increases in the risk of natural hazards 

to people, property and infrastructure. 

 

 There are some real nuances in there about what “reduced risk” means 

and how broadly it applies; as to whether it applies to an individual 25 

level or the community as a whole. 

 

JUDGE HASSAN:   And does the Council have a view as to whether it is the 

former or the latter, or both? 

 30 

MR WINCHESTER:   I do not have instructions on that, sir, but I think that is 

a question you could explore with witnesses such as Ms Beaumont, Ms 

Carter. 

 

JUDGE HASSAN:   Thank you.  I see the Strategy seems to refer to it as a 35 

community scale? 

 

MR WINCHESTER:   That is my understanding, sir, but I do not want to give 

that firm answer on behalf of the Council right at this stage.  And in 

that respect, Ms Beaumont is particularly knowledgeable about the 40 

strategy and will be able to answer that question. 

 

SJH: Thank you. 

 

MR WINCHESTER:   Turning to your questions at paragraph 8 on page 4 of 45 

the minute, you have asked about: 
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 “To what degree can and should the Natural Hazards policies be 

explicit as to their rationale in relation to rules and the results intended 

to be achieved by related rules including planning map overlays and/or 

non-regulatory methods including installation and land information 5 

memoranda.” 

 

 My submission on that point is there is no constraint about it.  The 

policy has been explicit in relation to their rationale and their 

relationship to rules and there would also seem to be some basis for 10 

that in the Statement of Expectations in terms of clear linkages, and I 

say the same about (ii), the results intended to be achieved by the rules. 

 

 I think particularly, or depending upon where the Panel lands in terms 

of activity status, clarity in policies about the intended outcome of the 15 

rules could be of great assistance.  And I think those submissions on 

that point also address your question in paragraph 8B of your Minute. 

 

 I think there seems to be an increasing practice towards including 

greater clarity and direction in policies rather than explanatory text, and 20 

to the extent of tests in section 104(d) that deal with the extent to which 

something may be contrary to objectives and policies; the more that is 

in the policy itself, the better for those purposes. 

 

 Now turning to your questions at paragraph 16, page 5 of your Minute, 25 

and those relate to potential duplication of regulation, sir. 

 

 I have reserved my position to address those in closing and Council’s 

evidence on those particular issues, but I do make the observation in 

relation to the question at paragraph 16D, that if there was double 30 

regulation or inconsistent regulation, then this might not be appropriate 

for achieving the relevant objectives in that it would not necessarily be 

clear that the regulation was achieving the objective. 

 

  [10.30 am] 35 

 

 That’s again dealing with linkages, and it may not be consistent with 

the Statement of Expectations, in terms of lack of clarity around 

drafting, or unnecessary duplication of regulation. 

 40 

 I now turn to your questions as to capacity to use certification 

conditions for permitted activities in relation to certain hazards, and 

these submissions are conceptual in nature because – I take it the 

questions are reasonably conceptual, we don’t have anything in 

particular to work with.  But in my submission the two legal issues 45 

which emerge from the questions are in relation to the possible 
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unlawful delegation of the Council’s decision making power to a 

certifier, and possible invalidity of the rules, for reasons such as 

uncertainty, or reserving discretion. 

 

 I have referred you to what I understand to be the leading authority, and 5 

it is a case about the imposition of conditions of consents rather than 

the construction of plan provisions, but in my submission the principles 

hold true to the circumstances we are in at the moment. 

 

 And I won’t read that out unless you would like me to in particular.  10 

But the quote there I think is a very clear distillation of the issues and 

risks around certification for compliance purposes.   

 

 So, as I say at paragraph 11.10: 

 15 

  “…applying this reasoning to a certification role is submitted that this 

would turn on whether that role involved determining whether consent 

should be granted or not, but if a certification relates only to 

compliance with a standard, provided the standard could avoid 

significant subjectivity or discretion, this could potentially be addressed 20 

by providing clear guidelines or principles to be applied.” 

 

MR HASSAN:   So Mr Winchester, just in that last point, that proviso; are you 

saying it doesn’t necessarily rule out for instance, say, a qualitative 

standard as opposed to a quantitative one, provided it doesn’t cross a 25 

line of subjectively and discretion? 

 

MR WINCHESTER:   My answer, sir, would be that there is a spectrum and a 

quantitative standard is far simpler, because it should not involve 

discretion, it should simple involve a calculation or an analysis which 30 

says you either pass or fail. 

 

 A qualitative standard needs to be very clear and I think the more it 

turns upon an individual’s judgement about risk, without that risk being 

tied to a threshold, you start getting into dangerous territory in my 35 

submission.   

 

MR HASSAN:   Okay. 

 

MR WINCHESTER:   But without having seen an example of a rule to make a 40 

submission about or a judgement about it, I can’t take you any further, 

but to me the point seems reasonably obvious.   

 

MR HASSAN:   Thank you. 

 45 
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MR WINCHESTER:   That in my view, addresses what I say at paragraph 

11.11, and possibly practice has moved on a little bit from some of the 

early planning Tribunal cases which were very, very firm about 

certainty and reservation of discretions.  I think it is obviously 

preferable that rules and standards are certain and able to be 5 

objectively, or compliance with them being objectively ascertained. 

 

 There does seem to be, in more recent cases, some increased tolerance 

of a degree of subjectivity but I don’t want to necessarily endorse that 

approach.   10 

 

  [10.35 am] 

 

 And I have referred to the Tittenden (ph 0.10) case which is reasonably 

old now, but that was a reasonably clear case of reserving an unlawful 15 

discretion.  So the observation I make at paragraph 11.13 is if the 

intention was for a certifier to determine whether information 

submitted meets the criteria for permitted activity status, such a 

provision would be likely to be invalid for uncertainty and/or an 

unlawful delegation because neither the Council nor the certifier panel 20 

should retain any discretion to determine whether the standard has been 

met.  And that is a reasonably firm and orthodox approach, and of 

course, the decision as to activity status, should not be delegated to the 

certifier. 

 25 

 So ideally the rule or standard would need to be clear that there is no 

discretion or subjectivity on behalf of the council on whether this rule 

is met or not, and it should ideally be an objective test, whether there is 

a certification or not. 

 30 

 Certification obviously provides a greater level of comfort in terms of 

an information base.   

 

JUDGE HASSAN:   And you don’t see any issue in principal with having a 

permitted activity that could only be fulfilled, effectively, in terms of 35 

requirements if certification was secured and provided to the Council? 

 

MR WINCHESTER:   No. 

 

JUDGE HASSAN:   In other words, an informational paper trail process? 40 

 

MR WINCHESTER:   Not in principle.   

 

JUDGE HASSAN:   Thank you. 

 45 
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MR WINCHESTER:   So that is why I say at 11.14 in our submission, it may 

be possible to draft a rule which is sufficiently certain and/or does not 

involve an unlawful delegation. 

 

 And I should say, you have asked about different categories, I don’t see 5 

necessarily a distinction between the categories, although possibly rock 

fall, to the extent it deals with the issue of annual individual fatality 

risk, and that is the basis on it may be slightly more difficult.  For flood 

hazard management I think it is more straightforward.   

 10 

JUDGE HASSAN:   Yes, in terms of a benchmark against which something 

can be measured? 

 

MR WINCHESTER:   That is right, that is a fact, because of the Regional 

Policy Statement and what it says about the approach to flood hazard 15 

management, which is then, and then you have the product of a model. 

 

JUDGE HASSAN:   Yes. 

 

MR WINCHESTER:   Which is reasonably certain. 20 

 

JUDGE HASSAN:   And if one was to compare permitted activity in terms of 

the importance of what you have described as principles versus 

controlled activity; if we take the rock fall example, do you think that 

there is an element of great freedom in terms of how one applies, for 25 

instance, an annual individual fatality risk question in terms of whether 

or not it is 10-4 or not? 

 

MR WINCHESTER:   Absolutely, sir.  Yes, it is much less of a tortuous path 

in terms of creating a valid rule and a valid standard and you simply 30 

reserve control over the issue, however tightly or broadly you want to 

constrain it, and then questions such as certification may not 

necessarily arise.  It would be more about what is the information that 

you have in front of you on which to impose conditions.   

 35 

 Now, moving on to questions at – I may have missed, where are the 

ones that I have missed?  Yes.   

 

 So the ones I have omitted to address are at page 9 of the Panel’s 

minute under paragraph 13, and the rationale for the present approach 40 

can be – that will be answered by Ms Beaumont as to what would be 

required to respond to the recommendations by Dr Massey and Mr 

Taig, and probably need to again ask Ms Beaumont and those 

witnesses, and I will reserve my position in response to C, until I have 

heard that evidence. 45 
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  [10.40 am] 

 

JUDGE HASSAN:   And you are just going to lead questions of those 

witnesses to get those answers? 

 5 

MR WINCHESTER:   I have alerted them to the questions and I can either lead 

them or they will simply volunteer that or respond to the questions 

from the Panel or, indeed, cross-examination.  So one way or another 

we should get there, sir. 

 10 

JUDGE HASSAN:   Just talking to the Chairman, I think our view would be 

that it’s fine for you to lead the questions.  Other counsel can obviously 

deal with it in cross-examination. 

 

MR WINCHESTER:   All right, thank you for that indication.   15 

 

 Moving on, two questions, page 10, under paragraph 17 in terms of: 

“Whether it is legally valid for policies to be framed to be implemented 

by non-regulatory methods?”  

 20 

 The answer to that is there is no constraint on that and indeed, from my 

perspective, I have seen such policies elsewhere, I cannot put my finger 

on it, but it is not common, but as another method there is certainly no 

constraint on that. 

 25 

 I will address the question in 17B in closing, if I may, once the 

evidence has come out.   

 

 I began, rather kicked for touch, in relation to your questions on page 

11 of your minute, under paragraph 20, and I think they are rather 30 

questions for witnesses rather than counsel.  I will seek to assist in 

closing if I can though. 

 

 So those are my legal submissions.  I have noted the witnesses for the 

Council and I have also – there is an omission there under the slope 35 

stability heading in that Dr Chris Massey is one of the Council’s 

witnesses who is indeed a joint witness with the Crown, and I should 

point out that Dr Matt Gerstenberger is also a joint witness with the 

Crown.   

 40 

 Those are my opening submissions, sir.  I apologise for the length.  

Happy to take any questions or otherwise - - - 

 

SJH:   No, just call your first witness please. 

 45 
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MR WINCHESTER:   Thank you, sir.  The first witness will be Ms Helen 

Beaumont. 

 

<HELEN BEAUMONT, sworn [10.43 am] 

 5 

SJH:   Just take a seat, thank you. 

 

MS BEAUMONT:   Thank you. 

 

SJH:   Yes, Mr Winchester. 10 

 

<EXAMINATION BY MR WINCHESTER [10.43 am] 

 

MR WINCHESTER:   Good morning, Ms Beaumont.  Could you please 

confirm that you have prepared two statements of evidence – one? 15 

 

MS BEAUMONT:   One statement of evidence. 

 

MR WINCHESTER:   One statement, sorry.  Now, that is a statement of 

evidence-in-chief, dated 13 February 2015? 20 

 

MS BEAUMONT:   Yes. 

 

MR WINCHESTER:   Can you confirm that you have the qualifications and 

experience set out in the introduction to that statement? 25 

 

MS BEAUMONT:   Yes. 

 

MR WINCHESTER:   Are there any amendments or changes you wish to 

make to that statement? 30 

 

MS BEAUMONT:   No, no changes, thank you. 

 

MR WINCHESTER:   Thank you.  So will you confirm to the best of your 

knowledge and ability that your statement is true and correct? 35 

 

MS BEAUMONT:   Yes. 

 

MR WINCHESTER:   Thank you.  Now, you have a highlights package, which 

I will ask you to take the Panel through, but first, you have heard the 40 

exchange between the Panel and myself this morning about the 

questions posed in the Panel’s minute of Friday afternoon.   

 

MS BEAUMONT:   Yes. 

 45 
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MR WINCHESTER:   Have you had the opportunity to consider that Minute 

and the questions posed within it? 

 

MS BEAUMONT:   Very briefly, Mr Winchester. 

 5 

MR WINCHESTER:   Yes.  Now in terms of questions which fall within or 

might fall within your area of knowledge and responsibility, I 

understand those at paragraph 13 on page 9, are matters that you may 

be able to assist the Panel on? 

 10 

  [10.45 am] 

 

MS BEAUMONT:   Yes. 

 

MR WINCHESTER:   In terms of the rationale for the approach for rock fall 15 

hazard management areas one and two, and the questions or the 

preceding paragraphs to that question, first of all, do you have a view 

on the accuracy of how the Panel has characterised the Council’s 

approach in paragraphs 11 and 12? 

 20 

MS BEAUMONT:   Yes, that is correct. 

 

MR WINCHESTER:   Thank you.  Can you advise the Panel to the extent you 

are able to, as to your view of the rationale for the present approach, in 

terms of answering question 13A? 25 

 

MS BEAUMONT:   Certainly.  What might be helpful is if I describe, the more 

or less iterative process, by which the Council arrived at the proposals 

that are in front of you, and of course that was undertaken alongside 

and then subsequent to the red zoning on the Port Hills, which was 30 

carried out by the Crown. 

 

 So in terms of the District Plan Provisions they started as a plan change 

back before a Replacement District Plan was thought of.  So in terms of 

that plan change there was a process of workshops between the various 35 

experts and the planners for Council to look at the options for that.  

And then were a series of briefings with councillors, so that councillors 

understood what went into the determination of the red zone and then 

what the council planners were proposing for the planning provisions 

which extended those controls beyond the red zone. 40 

 

 And then there were also a series of public meetings with affected 

residents as well as the wider community and you will see those in 

terms of the District Plan Proposal set out in section 32 analysis. 

 45 
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 Now it would be fair to say that, from the councillors, there was a 

strong preference for the planning rules to align with the Crown’s 

approach to the red zone, and that was seen as a consistent approach 

and also seen to be fair to the affected community so that those people 

that were subject to the most stringent rule framework had choices in 5 

terms of the red zone property offer, where they were eligible.  So 

those people could choose to stay or go. 

 

 There was also an acceptance from councillors that the red zone offer 

was an immediate response to a high risk situation, and that planning 10 

controls would need to go beyond that so the – while the red zone offer 

was somewhere between a response and recovery type action in terms 

of the, you know, the Civil Defence framework, the planning controls 

need to protect the most vulnerable people in the community over the 

longer term so that would seem as a broader mandate under the 15 

Resource Management Act. 

 

 And through the workshop process, there was an understanding from 

councillors and indeed from the wider community that those more 

conservative assumptions that underlie the rock fall two area which you 20 

have described quite clearly here, would provide controls over that 

broader area and would protect the more vulnerable within the 

community. 

 

 Alongside of that, just addressing the issues raised by Dr Massey and 25 

by Mr Taig, I have to say there was little appetite from Council and 

councillors to go beyond that 10-4 or one in 10,000 life risk, so that was 

seen as tolerable and there was not much appetite for, certainly for 

stringent controls beyond that, although there is an acceptance that in 

the natural hazard strategy and in other parts of Council’s work that the 30 

provision of information was absolutely essential so that people 

understood where they were living and what the rules that related to 

that. 

 

 And Ms Carter will say more about what the controls are in that 35 

balance area of the Port Hills so that is beyond rock fall one and rock 

fall two and the other hazard management areas. 

 

  [10.50 am] 

 40 

MR WINCHESTER: Thank you, and if I can just ask you to turn to the Panel’s 

minute at page 11. Are you able to assist with any further information 

in response to the questions at paragraph 28(d) or has your answer 

essentially addressed that?  

 45 
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MS BEAUMONT:   Yes, some of that has addressed that. The question about 

why 10-4, why did Council settle on that number, part of it is about the 

consistency with the Crown approach, but part of it also draws on the 

work that was done by GNS Science and by Mr Taig, where they were 

recommending 10-4 to Council as a starting point. And indeed that 5 

starting point was the point of life risk that was discussed with the 

community at the community workshops. And again, you will see in 

the section 32 analysis there is an outline there of the sorts of questions 

and recommendations that came from those community workshops and 

also a bit of an analysis of the Survey Monkey results about what the 10 

community felt was an appropriate level of risk.  

 

 And there was quite a lot of work put into assisting the community to 

understand what was behind those risk thresholds and that paper by 

Mr Taig was one of the things that was available on the websites and 15 

was talked about in some seminars for the community. So I think there 

was a reasonable level of awareness and understanding of that level of 

risk amongst the people affected. I do not think that you could say there 

is a reasonable level of awareness and understanding of the risk from 

everybody across Christchurch. Now those who are most affected take 20 

the most notice and do the most homework.  

 

MR WINCHESTER:   Thank you, Ms Beaumont. Can you please just take the 

Panel through the highlights of your evidence and then remain where 

you are and answer any questions from my learned friends or the Panel.  25 

 

MS BEAUMONT: Certainly, so my evidence provides the context for the 

Natural Hazards’ proposal, because of course it sits within a much 

wider response from Council to Natural Hazards. The key aspect of that 

wider response is the Natural Hazards’ Strategy, which is in the 30 

beginning stages of preparations and that will respond to the challenges 

posed by extreme events, particularly earthquakes, flooding and coastal 

hazards in Christchurch City. That will provide the framework for a 

broad range of risk reduction initiatives over the next 50-100 years, so 

it takes a longer term timeframe.  35 

 

 The provisions of the District Plan are seen as one element within that 

wider strategy. The recovery period is also seen as an opportunity to 

increase the resilience of the city and for this reason Christchurch has 

joined the Resilient Cities’ Network and is developing a comprehensive 40 

resilience strategy for the city.  

 

 Extensive community engagement and partnership with a range of 

agencies has informed the identifications of shocks and stresses within 

that framework and those include a range of natural hazards. The next 45 

task will be to determine the key areas for action and initial work has 
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suggested that these would include citizen engagement, awareness and 

education, emergency response, infrastructure, community wellbeing, 

and the agricultural economy.  

 

 Now land instability on the Port Hills has emerged as a particular 5 

challenge following the Canterbury earthquakes and Council and 

Crown have both commissioned research into the nature of the hazards 

in relation to cliff collapse, rock fall, and mass movement. The various 

models have been developed to determine the risk to life and to inform 

the policy response. Where the risk to residents occupying a dwelling 10 

was considered to be intolerable the Red Zone purchase of this office 

has been made to eligible property owners.  

 

 The life risk models have then been used to map the hazard 

management areas across the Port Hills and the underlying assumptions 15 

in those models, as you have pointed out, introduce more or less 

conservatism into the calculation of the risk of fatalities. So those more 

conservative assumptions extend the hazard management areas and the 

associated planning controls beyond the Red Zone.  

 20 

JUDGE HASSAN:   Mr Radich?  

 

  [10.55 am] 

 

MR RADICH:   Yes sir. Good morning to you. 25 

 

MS BEAUMONT:   Morning.  

 

MR RADICH:   Just a few questions really to clarify, and just to draw on some 

of the points that you have made this morning and in your helpful 30 

evidence. Could I ask you please just to look at your evidence at 

paragraph 6.4? And these questions are just to ensure we are all on the 

same page in terms of the criteria, these conservative or more-or-less 

conservative factors you are talking about just now. So in this 

paragraph you talk, don’t you about the GNS Report in forming both 35 

the Council’s approach to planning and the Crown’s approach to red 

zoning. And then you take that up further in 6.7, don’t you, where you 

say, “Added to the GNS modelling was the ground truthing verification 

process. 

 40 

MS BEAUMONT:   Yes. 

 

MR RADICH:   And that was an important part of the process, was it? 

 

MS BEAUMONT:   Yes, an essential part of the process. 45 
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MR RADICH:   And how much of a change, if I can ask such a broad question, 

did that then cause to be made? Were they significant? 

 

MS BEAMONT:   Now, that would be a better question to ask one of the geo-

technical witnesses. 5 

 

MR RADICH:  That is fine. Then if we look at your table and this is helpful to 

have it set out in this form, thank you, in paragraph 6.11. Now, and I 

think from your evidence beyond that the two areas that are different 

from the approach that the Crown has taken in terms of the model 10 

assumptions am I right in saying they are the rock fall two and the mass 

movement two and three areas? 

 

MS BEAUMONT:  Well, yes, and also mass movement one, because of 

course, mass movement one was not red zoned by the Crown, except 15 

where there was an overlap for cliff collapse or rock fall. 

 

MR RADICH:  Right, so to be clear, the Crown’s modelling assumptions, 

effectively, for cliff collapse were 100 percent occupancy. 2012 was 

the epi-seismicity and no evacuation, is that right? 20 

 

MS BEAUMONT:   That is correct. 

 

MR RADICH:   And then for the rock fall, it was 67 percent occupancy, which 

is effectively regarded as an average occupancy, isn’t it? 25 

 

MS BEAUMONT:   That is correct. 

 

MR RADICH:  Yes, and 2016 seismicity, so five years on. And yes to 

evacuation. 30 

 

MS BEAUMONT:   Yes, so I would assume it would be - - -  

 

MR RADICH:  So no aftershock, and the differences with the zoning decisions 

that are being made, this more conservative approach to rock fall two, 35 

as you say, rock fall one, and mass movement two and three, you’ve 

answered this through a question from my learned friend, Mr 

Winchester, to some degree, but can you explain for us the reasons for 

using the particular model assumptions there? So for example, the 67 

percent in rock fall one and mass movement one, and the seismicity 40 

year, and the evacuation, yes or no. Can you just elaborate for the panel 

and for us, the reasons for using those particular numbers; 67, or five 

years out, or the no-aftershock model? 

 

MS BEAMONT:  Well that comes out of the additional rock fall assessment 45 

report. So that was a GNS report which looked at the sensitivity of the 
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various assumptions and what might be reasonable as opposed to what 

is conservative, or what is overly optimistic. So that was the evidence 

from the experts in risk analysis, which lit upon those 67, 2016, and the 

aftershock scenario as being an average risk, but not suitable for long-

term Greenfields’ planning purposes. So they were quite clear about 5 

that, that for a response, that would be a reasonable approach, and for 

long-term planning purposes, it would be reasonable to be more 

conservative. 

 

MR RADICH:  And they were policy decisions that were made at Council 10 

level. 

 

MS BEAUMONT:   Yes. 

 

MR RADICH:  And they are slightly different factors, when you are looking at 15 

those policy decisions in relation to those, that area, the rock fall 

management, rock fall two, mass movement two and three. They are 

slightly different policy considerations to those which motivated the 

Crown to make as red zone offers, are they not? 

 20 

MS BEAUMONT:  Yes, so the mass movement two or three are not 

considered to present a life risk. 

 

MR RADICH:   Yes. 

 25 

MS BEAUMONT:   So there are quite different assumptions going into that. 

 

MR RADICH:   Yes, because the Crown’s focus was really on whether land 

repair would be prolonged and uneconomic. They were the sorts of 

factors the Crown was thinking about, were they not, which are a little 30 

different to planning consideration. 

 

  [11.00 am] 

 

MS BEAUMONT:   That is right, so that is an additional set of factors, 35 

whether or not mitigation works could reduce the hazard and, therefore, 

reduce the risk. 

  

MR RADICH:   There has been some evidence in terms of Dr Massey, and also 

it comes out in one or two of the Panel’s questions, of what one does 40 

with that area down slope of rock fall two, and whether or not there 

might be some non-regulatory way of dealing with that, is that 

something that you have had the ability to think about or you are able 

to answer within the terms of your expertise? 

 45 
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MS BEAUMONT:   That would be best answered and has been thought about 

by Ms Carter, so she will talk about what the planning controls would 

be in that area.  It is worth reiterating though, as I said to Mr 

Winchester, that there will be, alongside of the district plan, there is the 

natural hazards strategy and one key part of that is the provision of 5 

information, so people have clear and very good information on the 

nature of the hazards in various places across the city. 

  

MR RADICH:   That must be key, mustn’t it; awareness of where you sit in the 

risk matrix? 10 

 

MS BEAUMONT:   Yes. 

  

MR RADICH:   Right.  I just want to refer to one or two aspects of Tony 

Taig’s evidence, I don’t know if you have that anywhere near you or 15 

not? You do?  

 

MS BEAUMONT:   I do. 

  

MR RADICH:   Thank you.  If I could ask you just please to look at 6.5 of that 20 

evidence, so 6.5 and 6.6; the point he seems to be making here and in 

this general area is that in his view the ideal position would be to have 

one threshold, one set of modelling assumptions for intolerable risk, 

and then perhaps a different set of assumptions for the level below 

intolerable, but where development should be restricted.  Is that the 25 

understanding you have of his evidence in these areas? 

 

MS BEAUMONT:   Now, are you meaning 6.5, or further on? 

  

MR RADICH:   Well, 6.4, 6.5 – 6.5 he is talking about his advice to the 30 

Council, that there should be a threshold above which risk would be 

intolerable? 

 

MS BEAUMONT:   Yes. 

  35 

MR RADICH:   Then at 6.6, his advice was that it should adopt a risk threshold 

perhaps 10 or 100 times lower than that to restrict new development, so 

his optimal position, if you like, is to have consistency in intolerable 

and managed risk.  Is there anything that you would like to say just in 

response to that general thesis? 40 

 

MS BEAUMONT:   In terms of having, say, a 10-4 level as intolerable and then 

a 10-5 level as some level of management and then perhaps a third zone 

where there were perhaps just information requirements and a much 

lighter hand regulation, that would be a much more elegant solution, I 45 

agree.   
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 The reality on the Port Hills though is that we have had the red zone 

offer, and there was a willingness from Council in response to the 

expressed wish of members of the community to align with that in 

terms of the more stringent regulations, so that was the rock fall one, 5 

and then as I outlined to Mr Winchester, there was little appetite to go 

to a 10-5 line, and 10-4 was seen as the limit at which Council would 

impose a quite strict regulation, and that is why 10-4 was adopted with 

those different assumptions. 

 10 

 Council has undertaken some mapping work, some preliminary 

mapping work looking at rock fall one 10-4 and where rock fall two 

would lie if you used 10-5.  Clearly that would encompass more 

properties, exactly how many more we haven’t done a count of, but 

some work has been done looking at that.   15 

 

 The of course has not been in front of councillors and nor have we 

discussed going to 10-5 with our community, so that work is being done 

really to provide more information to the Panel, but it is not within the 

proposal at present. 20 

  

MR RADICH:   It is just tentative work at this stage, is it; it is very much in 

draft form? 

 

MS BEAUMONT:   Well, it is an exploration of what it would look like if we 25 

took that approach. 

 

MR RADICH:   I see, okay.  Part of the focus, as you know, of the statement of 

expectations and the plan, I mean generally, is to be as clear as you 

possibly can to help an individual member of the public understand 30 

quite readily by looking at the document, how his or her or its property 

has been affected and what the rules are. 

 

  [11.05 am] 

 35 

 There is some suggestions in the Crown’s evidence, and please just tell 

me if this is beyond the area that you feel comfortable addressing, that 

there would be benefit in having in the introductory section to this 

proposal an explanation about the risked based approach and 

explanations about the level of risks, and what is meant by 40 

“intolerable” for example, and what is meant by “acceptable”. 

 

 Do you see benefits in including material of that sort to help the reader? 

 

MS BEAUMONT:   I think that is also being addressed by Ms Carter in her 45 

rebuttal and her supplementary evidence. 
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MR RADICH:   Yes, would you rather leave it for her to deal with that? 

 

MS BEAUMONT:   Yes, I would.   

 5 

MR RADICH:   The expert caucusing in the process made some 

recommendations that options to undertake individual site assessments 

be provided for more specifically, that they really be something that is 

made provision for in the proposal.  Is that something that you see 

merit in? 10 

 

MS BEAUMONT:   Again, it would be a better question to ask Ms Carter, as 

the planner. 

 

MR RADICH:   Okay.  All right.  And am I right in thinking, therefore, for 15 

similar reasons, looking at the nature of permitted activity status for 

certain activities, I guess you would rather leave that for Ms Carter too? 

 

MS BEAUMONT:   Certainly.  Yes, Ms Carter has the overview of the 

planning provisions. 20 

 

MR RADICH:   Right, well I will not go further there.  All right, thank you 

very much.  Thank you Mr Chairman, no further questions.  

 

SJH:   Thank you.  Mr Smyth? 25 

 

MR SMYTH:   Sir, I should have just fag, sir, I had mentioned, I don’t intend 

to cross-examine (INDISTINCT 2.04) 

 

SJH:   Thank you.   30 

 

MR SMYTH:   My cross-examination of Dr Massey, it would probably be 

longer than you would like, sir.   

 

<CROSS-EXAMINATION BY MR SMYTH [11.07 am] 35 

 

MR SMYTH:   Good morning, Ms Beaumont. 

 

MS BEAUMONT:   Good morning. 

 40 

MR SMYTH:   I have just a few short questions, and some of these questions it 

may be more appropriate – my very learned friend Mr Radich has 

suggested, it may be more appropriate that they be put to Ms Carter, 

but I will ask you and you can decide that.   

 45 
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 You have a general understanding of how the area wide rock fall model 

works? 

 

MS BEAUMONT:   Yes. 

 5 

MR SMYTH:   So it explicitly doesn’t take into account vegetation? 

 

MS BEAUMONT:   That is correct. 

 

MR SMYTH:   Or site specific topographic or geographic features? 10 

 

MS BEAUMONT:   The extent of that you would need to talk to the 

geotechnical experts. 

 

MR SMYTH:   Okay.  But broadly, I suppose, would you accept it is a one size 15 

fits all area wide approach rather than - - - 

 

MS BEAUMONT:   Yes, it is an area wide suburb scale rather than an 

individual property scale. 

 20 

MR SMYTH:   Right.  And on that basis, having read Dr Massey’s evidence, 

you understand that there is quite a large degree of uncertainty - - - 

 

MS BEAUMONT:   Yes. 

 25 

MR SMYTH:   - - - in relation to when there is a line on the map which says 

10-4, whether that really is 10-4, isn’t that correct? 

 

MS BEAUMONT:   That is correct.   

 30 

MR SMYTH:   Now, I am not sure – does the Panel have a copy of the 

Canterbury Regional Policy Statement, you all have copies of that?  So 

Ms Beaumont, isn’t it correct that the GNS rock fall models have been 

used as the basis to generate zoning overlays; zoning maps, I suppose, 

which trigger subzones for rock fall one and rock fall two in the Port 35 

Hills? 

 

MS BEAUMONT:   Yes. 

 

MR SMYTH:   So it is not a matter of informational or investigatory triggers; it 40 

automatically changes what people can do with their land if they are in 

those zones, isn’t that correct? 

 

MS BEAUMONT:   It is both; it is information and it changes the activity 

status of certain activities. 45 
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MR SMYTH:   Yes, I accept that, that is absolutely correct.  It is informational, 

I suppose, but it is a regulatory response in itself? 

 

MS BEAUMONT:   Yes.   

 5 

MR SMYTH:   And it changes people’s ability, say for example at the moment 

it might be a permitted activity to put an extra room in your house, in 

rock fall one that will now be a non-complying activity? 

 

MS BEAUMONT:   That is better a question for Ms Carter.  10 

 

MR SMYTH:   Right. 

 

MS BEAUMONT:   If you want to get down into the effect of the planning 

rules, Ms Carter would give you a better answer. 15 

 

  [11.10 am] 

 

MR SMYTH:   Okay.  So, would you broadly accept the proposition that the 

zoning maps have been created without any reference to the role of 20 

natural topographic or geographic or vegetation features, which might 

assist to avoid what – which might assist in avoiding or mitigating 

natural hazards? 

 

MS BEAUMONT:   As a general statement I would say “no”; but if you are 25 

talking about on a site specific basis that is probably correct, but once 

again you are talking about very detailed geotechnical questions and 

evaluations that you should address to the geotechnical experts and not 

myself. 

 30 

MR SMYTH:   Well, I am really talking about the planning response to the 

geotechnical reports rather than the geotechnical reports themselves, 

which you understand, because obviously the understanding of the 

Council officers, the Council of the geotechnical work, informs how 

the Council then responds and regulates, is that not correct? 35 

 

MS BEAUMONT:   That is correct and I did agree with you that we had taken 

that modelling and created the zones, the hazard management areas 

from it. 

 40 

MR SMYTH:   So I am just going to – the Council based its planning response 

with regard to soil instability on its understanding of the G&S models 

and how they applied - - -  

 

MS BEAUMONT:   Yes. 45 
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MR SMYTH:   - - - is that correct?  Well, can I take you to the Canterbury 

Regional Policy Statement and it is 11.3.6. 

 

SJH:   Is it on page 135, Mr Smyth? 

 5 

MR SMYTH:   Yes, I am sorry, sir.  I will read that out to the Panel for - - -  

 

SJH:   We have it in front of us. 

 

MR SMYTH:   Okay.  So in circumstances where, I just like to put this 10 

proposition to you, Ms Beaumont, in circumstances where the zoning 

overlay maps trigger an automatic regulatory response which is I accept 

is information that is not just informational and does not trigger an 

investigation but automatically regulates, and it does so on a site 

specific basis, is that not response, the planning response in conflict 15 

with policy 11.3.6 which calls for the role of natural topographic or 

geographic and vegetation features which assist in avoiding or 

mitigating natural hazards should be recognised and the features 

maintain, protected, restored where appropriate? 

 20 

MS BEAUMONT:   No, I do not think so, but in saying that I rely on the 

evidence of the geotechnical experts who discuss the role of vegetation 

and where it is or is not appropriate to take that into account on a site 

specific basis, so I think those questions are best addressed to Ms 

Carter and to the geotechnical experts who discuss that very point 25 

around vegetation, and there was quite a lot in rebuttal on that point. 

 

MR SMYTH:   What – again I do not really want to labour the point, I think 

this is my last point for this witness, I suppose the point I am trying to 

get at is, that, well it is not just vegetation it is natural geographic and 30 

topographic features, and if you use an area wide suburb wide map to 

regulate on a site specific basis, is it not – does it not follow logically 

that you are not taking into – that one does not marry up with the other? 

 

 That you are not taking into account local site specific topographic 35 

features because the area wide suburb model does not do that, which 

you are using the area – well, the Council is using the area wide suburb 

model to regulate on a site specific basis, and if you accept the 

proposition that that is what is occurring, isn’t that wrong, and in 

conflict with this high order document, which the plan must comply 40 

with this? 

 

MS BEAUMONT:   No, I do not think so. 

 

MR SMYTH:   Could you explain why? 45 
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  [11.15 am] 

 

MS BEAUMONT:   Well, again, that comes back down to that if you have got 

a suburb wide model that puts across the planning zoning, then when 

you get down to an individual site, you have a resource consent process 5 

which gets down to the site specific nature of that site, and therefore 

that responds to all of those higher order documents. 

 

MR SMYTH:   Yes, and that is – you are absolutely correct.   What is not, at 

that point, the poor landowner is faced with a situation of his land 10 

might be perfectly fine in the site specific basis, yet he must apply for a 

resource consent to prove that.  Whereas if a more granular site specific 

review had been done by the Council in the first place, he would not 

have to do that, and is that not shifting a regulatory burden onto the 

landowner from where it is now? 15 

 

MS BEAUMONT:   There is simply not the driver to undertake a site specific 

assessment of every single property on the Port Hills within these 

zones, and then take into account every possible type of development 

that may or may not occur on that particular piece of property. 20 

 

 The amount of research that would have to be done to do that is 

immense. 

 

MR SMYTH:   Just one more question, Ms Beaumont, and then that will be it.   25 

 

 Can I take you to paragraph 6.22 of your evidence.  You said that the 

Council has considered the potential to undertake engineering works to 

mitigate risk.  Is it not the case now that that was just in relation to red 

zone properties, and that the Council have a policy in relation to site 30 

specific rock protection structures and this applies to people who have 

had red zone offers? 

 

MS BEAUMONT:   In the early stages of this work, that did apply to the red 

zone properties and largely around the rock fall work, but more 35 

recently that work has been undertaken with respect to the mass 

movement areas and those are not subject to red zone property offers. 

 

MR SMYTH:   But not all of the rock fall properties are subject to red zone 

offers? 40 

 

MS BEAUMONT:   That is correct. 

 

MR SMYTH:   So are you saying that every – my understanding is that the 

rock fall remediation scheme, for want of a better word, is only open to 45 

people who have had red zone offers because the Council contributes 
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50 percent; the 50 percent that they would have spent buying the 

property in the red zone to the rock remediation? 

 

MS BEAUMONT:   Yes, so that is in my next paragraph 62.3, I talk about that.  

So there are two things that have happened here; so the first, there was 5 

a consideration of area wide mitigation, that was considered by both the 

Crown and Council, largely with respect to rock fall. 

 

 And then secondly, there was a Council consideration of individual 

rock fall protection structure and assistance in funding individual 10 

landowners who wished to put those up.  So those were two separate 

exercises, obviously related.   

 

 So the broader rock fall mitigation work, the area wide mitigation 

work, if those sorts of works had gone ahead, then the protection 15 

structures would have protected both red zone properties and green 

zone properties that were down slope problem. 

 

 The individual rock fall protection works generally only protect the 

property in question, although sometimes they will obviously provide 20 

protection down slope as well.  Mr Wright would be a good person to 

ask if you want to go into any detail of those. 

 

MR SMYTH:   So are you saying that the Council will consider site specific 

rock fall protection structures, funding that for individual rock fall, or 25 

people with rock fall issues, who are in that zone?  

 

MS BEAUMONT:   No, the individual rock fall protection structure funding 

was only for red zone, for people eligible for the red zone offer. 

 30 

MR SMYTH:   And is only, that is still the case? 

 

MS BEAUMONT:   No, that closed on 27 February, that was the last day for 

people to apply for that funding.   

 35 

MR SMYTH:   Okay, thank you, Ms Beaumont.  I have no further questions. 

 

MS BEAUMONT:   Thank you. 

 

SJH:   Any re-examination, Mr Winchester, before I come to the Panel? 40 

 

<RE-EXAMINATION BY MR WINCHESTER [11.20 am] 

 

MR WINCHESTER:   Just one question, sir. 

 45 
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 Ms Beaumont, can I ask you to turn to the regional policy statement 

again, and have a look at policy 11.3.6 my learned friend took you to 

and he asked you some questions about the role of vegetation and 

natural features being recognised in this process 

 5 

 When you look at the wording of policy 11.3.6 and the overall thrust of 

it; what view, if any, do you have about that being a macro approach or 

a more site specific approach in terms of the thrust of that policy? 

 

MS BEAUMONT:   Well, that is a very much more general macro scale 10 

approach, and is talking about natural defences and is probably 

intended largely around coastal and flooding defences, rather than rock 

fall, although obviously it does have a role in rock fall, and that is 

acknowledged by the geotechnical experts, as well as the limitations of 

that role.   15 

 

MR WINCHESTER:   Thank you, Ms Beaumont.  Thank you, sir. 

 

SJH:   Dr Mitchell? 

 20 

DR MITCHELL:   Thank you, sir.  Good morning, Ms Beaumont.  I’ve just got 

a couple of questions please, and you may well say that they are 

planning questions that another witness will address, but I would 

appreciate a sort of a management view answer to them, if you are able 

to do so. 25 

 

 As the drafting of the plan currently stands, there are some objectives 

and policies that talk in a reasonably general way about mitigating 

hazards or avoiding hazards and so forth.  There’s a proposal to include 

an introductory section that talks again in a fairly general way about 10-30 
4 annual risk profiles and so on, and so forth.  Then in terms of 

understanding of what the individual zones do and how they relate to 

all of those criteria, there is just a set of activity statuses and some 

assessment criteria that relate to those. 

 35 

 Do you think it would be helpful that, for example, rock fall 

management area one has a policy that says:  “We will have a rock fall 

management area one, it will be developed in accordance with the 

following criteria; the 10-4, the risk profile, the avoidance of 

aftershocks, 67 percent occupancy”, and so forth.  So the people 40 

reading the rules have an understanding of what they’re trying to 

achieve, rather than just a generalised policy statement relating to 

them?  I know that’s a very longwinded question.   

 

MS BEAUMONT:   I think it would be very helpful for people to have an 45 

understanding of how the zones were arrived at, how the hazard 
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management areas were developed and I mean at the moment the only 

way they can get that, I guess, is to read the section 32 report, so an 

introduction would certainly serve that purpose. 

 

 I am not sure it would be helpful to specify in policies that that is how 5 

you arrived at it, because then it would imply that by the time you get 

all the way down to a resource consent process that exactly the same 

model would be used to determine whether or not you would get your 

consent, whereas it is not.  That is a different process.   

 10 

 So the hazard management areas are defined using that model, but once 

you come down to an individual house it is a site specific geotechnical 

analysis of what the best way to protect that house is and then what that 

might achieve, so it does not directly relate back to that model, so it 

may be misleading in that sense. 15 

 

 But you are right in your thinking that perhaps Janice would give you a 

better answer around whether or not it should go into the policy.  But 

my feeling is probably not. 

 20 

DR MITCHELL:   All right, thank you.  In terms of the mass movement hazard 

management areas, there’s three of those that are proposed, and area 

one has a similar set of criteria around it as does rock fall management 

area 1?  
 25 

  [11.25 am] 

 

MS BEAUMONT:   Yes. 

 

DR MITCHELL:   But the same - - - 30 

 

MS BEAUMONT:    That is the intolerable life risk. 

 

DR MITCHELL:   Yes, the intolerable life risk.  Criteria two and three, to the 

best of my reading, are not really defined or delineated and the activity 35 

status that relates to both of them, is the same. 

 

 Are you able to explain what the difference between management area 

two and three is, in terms of the mass movement hazards? 

 40 

MS BEAUMONT:   Management area two and three are not mapped according 

to the life risk, you are correct.  They are mapped according to the 

extent of the hazard and that is explained in the geotechnical evidence, 

so explaining – I have read that evidence and read the basis of those 

areas 2 and 3, and my understanding is that it is about the extent of the 45 

potential movement, so how much the land will shift and therefore how 
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much damage it would do either critical infrastructure or buildings or 

dwellings. 

 

 But the exact thresholds on which things turn, you are better to ask the 

geotechnical people. 5 

 

DR MITCHELL:   Sorry, that is helpful.  I guess my more fundamental 

question is the criteria against which any resource consent application 

in either of those two zones are to be judged against, are the same.   

 10 

 Every other criterion, rock fall management area one, has a list of 

specific activity statuses as do all the others, flooding and so forth, 

except for mass movement areas two and three which are aggregated.  

They are not differentiated in any way that I can see in the plan itself, 

and I guess, I am wondering, do you have a view as to whether those 15 

two statuses are either unnecessary and they can be amalgamated, or 

alternatively, whether the criteria that delineate one from the other, 

should be articulated?  

 

MS BEAUMONT:   No, I do not, no.  You would be better ask Janice, or Ms 20 

Carter. 

 

DR MITCHELL:   All right, thank you.  Just the final one, and it is probably – 

I think I know the answer to the question before I ask it, because I think 

you will defer it.  It just seems to me, it is in our minute and it has been 25 

asked of Mr Winchester earlier, but the boundary of the flood as of 

management areas, are essentially such that during the design event, 

there is no effect beyond its boundaries in effect. 

 

 It essentially says, here is the worst flood that we can imagine, well, the 30 

one in 200 year flood and some assumptions about sea level rise and so 

on, so where might that go it will draw a line around the edge. 

 

 The inference I take from that is that any risks of flooding outside that 

area are essentially di minimis because if there is a risk you are within 35 

the zone.   

 

 That same approach doesn’t really apply to the rock – and that is a 

property issue rather than a loss of life one, but the out of boundary of 

the rock fall area, still has a risk profile associated with it that is not 40 

considered to be intolerable, but nor is it considered to be minimal 

either. 

 

 And do you have a view on whether it is appropriate to either have a 

third category or an extension of the second category, or thirdly, some 45 

sort of explanation of what the residual risk is?  Because people living 
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outside that rock fall hazard management area two, are not risk immune 

in the same way that they are outside the flood risk area, and one 

relates to sort of people and life and so forth, and the other one simply 

relates to perhaps getting wet feet once every 200 years? 

 5 

MS BEAUMONT:   I will make a comment on the flood management areas 

first; so the one in 200, it is not so much that there is a di minimis risk 

outside of that, it is really about whether or not it is worth having 

further controls outside of that in terms of the costs and benefits of 

controls beyond the one in 200.   10 

 

 And of course, the district plan does not act alone, there is also other 

mechanisms that the Council can use and does use, and there is also an 

insurance industry which is assists with property damage in extreme 

events so events beyond that one in 200. 15 

 

 It is also worth noting that the one in 200 may come along a lot more 

often than every 200 years, and Christchurch knows this to its cost over 

the last two or three years.  So I don’t think it is about dominatus (ph 

0.08) risk, I think it’s about the costs and benefits of having controls.  20 

 

  [11.30 am] 

 

 The same goes for the rock fall, you are certainly correct in that there is 

not zero risk and it doesn’t suddenly drop off when you hit the line, and 25 

it does slowly decay depending on what the particular hazard is. 

 

 And nor do the controls completely stop either.  So there are still 

planning controls on the remainder of the Port Hills and the remainder 

of the Port Hills is indeed zoned as that, and Ms Carter is the right 30 

person to talk to you about what those controls are, but they are a lesser 

level, just as you have described, would be an appropriate thing to do. 

 

DR MITCHELL:   Thank you, Ms Beaumont, thank you sir. 

 35 

SJH:   Ms Dawson? 

 

MS DAWSON:   Thank you.  Good morning, Ms Beaumont. 

 

MS BEAUMONT:   Good morning to you. 40 

 

MS DAWSON:   Just addressing a question, I think was put to you by Mr 

Winchester, or maybe Judge Hassan mentioned it. 

 

 In paragraph 4.2 of your evidence you tell us about the objective of the 45 

strategy, the overarching strategy being to reduce risk.  And I just 
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wanted you to confirm for us the frame of reference for that 

overarching objective, whether that is at a community or city wide level 

or at an individual property by property level. 

 

MS BEAUMONT:   Certainly.  Yes, it is at a community and city wide level.  5 

So the risk reduction framework for both the District Plan and for the 

Natural Hazard Strategy is city wide.  Obviously that is an 

accumulation of individual properties, but that doesn’t mean that each 

and every individual property would have a reduced risk over time. 

 10 

MS DAWSON:   So you have just confirmed that that is also the approach for 

the District Plan and being part of the methods within the overall 

strategy? 

 

MS BEAUMONT:   Yes. 15 

 

MS DAWSON:   All right, thank you very much for that. 

 

 Now, if I could turn to table – which we have looked at already in 

questioning, the table on page 9 of your evidence. 20 

 

MS BEAUMONT:   Yes. 

 

MS DAWSON:   Just a couple of questions.  Firstly, the cliff collapse one 

where we have got AIR of 10-2; is somebody going to give us evidence 25 

about that, in that level of risk, and I am not sure if I have seen anyone 

addressing sort of the severity of the risk in this particular area? 

 

MS BEAUMONT:   Yes, so I talked earlier about the iterative approach in 

terms of developing these provisions.  When the first draft of 30 

provisions were taken to Council, the Council was concerned that we 

had a non-complying activity status for cliff collapse, and they thought 

that a prohibitive status was much more appropriate, as there is no 

chance when the cliff goes out from underneath you, to do anything 

about it, so the consequences are dramatic and immediate.  35 

 

 There was some discussion about where the risk was higher, and 

obviously it is closer to the edge of the cliff, and so the Council asked 

the planners to go away and look at where there should be a prohibited 

activity status, and so that was the mapping of this 10-2, rather than the 40 

10-4 was proposed and accepted by Council. 

 

 I think there are, and you would need to check with Janice, but I think 

there are just four discrete areas where there is a prohibitive activity 

status.  There is certainly a small number. 45 
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MS DAWSON:   On this cliff collapse area, in terms of the Crown’s red zone 

offer; did it encompass, give or take a bit, both cliff collapse area one 

and two, or just this higher – do you know? 

 

MS BEAUMONT:   It was both cliff collapse area one and two, yes. 5 

 

MS DAWSON:   Yes, all right.  Now turning to the rock fall areas, am I right 

in thinking that the Crown’s red zone offer is effectively the rock fall 

area one, give or take the particular, that you have mentioned? 

 10 

MS BEAUMONT:   Give or take, yes. 

 

MS DAWSON:   All right, therefore, if we look at how one would express this 

rock fall area two, given the approach that the Council has taken the 

two models for the two different rock falls areas, or different 15 

assumptions - - - 

 

MS BEAUMONT:   Different assumptions underlying the model, yes. 

 

MS DAWSON:   That is right. 20 

 

MS BEAUMONT:   Different assumptions - - -  

 

  [11.35 am] 

 25 

MS DAWSON:   Assumptions. 

 

MS BEAUMONT:   - - - underlying the model. 

 

MS DAWSON:   That is right, I - - -  30 

 

MS BEAUMONT:   Yes, different assumptions so then a different outcome, 

calculation of risk. 

 

MS DAWSON:   So I can understand that rock fall hazard management area 1 35 

where there has been a Crown offer and its non-complying, could well 

be expressed and I think it has been in Ms Carter’s introduction as 

being an area where there is an intolerable – tolerable risk to life safety.   

 

 Are you able to express for us how you would see what the Council has 40 

mapped as rock fall management area two because it’s not the elegant 

model that Mr Taig has mentioned where you go for 10-5 and we would 

like to stop new development going there, it is a different way of 

approaching it and I would be interested in how that might be framed, 

in words? 45 
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MS BEAUMONT:   So the rock fall two area; it is very difficult isn’t it, when 

you are using the 10-4 metric in two different situations, but it 

effectively extends the planning controls in such a way that you are 

more conservative in your protections, so you are protecting the most 

vulnerable. 5 

 

 For example, the 67 percent occupancy would not necessarily model 

the risk for somebody who is at home full-time, either working in an 

office or very old and therefore shut in and not getting out very much if 

at all.  People who are unable to move quickly and therefore self-10 

evacuate in terms of the assumptions around their evacuation being 

different, you know some people can get out quickly and other people 

are not so able to do that. 

 

 So it is really taking those more conservative assumptions and using 15 

those to calculate the life risk at the 10-4 level. 

 

MS DAWSON:   Is that what you have covered in paragraph 7.3, at the very 

end of your evidence, is that?  

 20 

MS BEAUMONT:   Very briefly, yes. 

 

MS DAWSON:   Yes, all right. 

 

MS BEAUMONT:   Yes. 25 

 

MS DAWSON:   So it is a more conservative way of expressing, of looking at 

what might be intolerable for the more vulnerable – for the most 

vulnerable members of the community? 

 30 

MS BEAUMONT:   Yes. 

 

MS DAWSON:   Thank you.  I think that is all, you have covered my second 

question as well, thank you very much. 

 35 

MS BEAUMONT:   Thank you. 

 

SJH:   Thank you.  Ms Huria. 

 

MS HURIA:   Yes good morning, Ms Beaumont, you have mentioned the word 40 

in your evidence and also in response to Ms Dawson's question, the 

word “vulnerable”, and I guess my question relates to “financial 

vulnerability” that we have seen a number of expert report specialists in 

relation to national hazards – sorry, natural hazards – which the 

Council has then gone onto agree with in a number of cases. 45 

 



 Page 38 

  

Ch5: Natural Hazards (Part) 02.03.15 

 Does the Council have a process to cater for people who are financially 

vulnerable who cannot afford expert reports? 

 

MS BEAUMONT:   Sorry, is that question related to, when they apply for a 

resource consent for example? 5 

 

MS HURIA:   Or zoning on their land which then diminishes the value of or 

may diminish the value of their property and, yes, the next step, the 

resource consenting as well. 

 10 

MS BEAUMONT:   There are no programmes that I am aware of that provide 

financial assistance to people affected by the zoning.  There is a 

financial assistance package that I talked a little bit about to Mr Smyth 

- - -  

 15 

MS HURIA:   That is right. 

 

MS BEAUMONT:   - - - in terms of individual rock fall protection structures, 

for people who are eligible for a red zone offer, but there is nothing 

beyond that in terms of being specific to these hazard management 20 

areas.  I mean the Council does have other funding streams like the 

Mayor’s Fund for financial hardship, but that is a general funding 

stream. 

 

MS HURIA:   So could an old person, for example, on a very limited fixed 25 

income go to the Mayor’s Fund to seek some – if they disagreed with 

the, you know, site specific assessment of their property or – probably 

not the area wide – could they go to the Mayor’s Fund for some sort of 

relief or assistance? 

 30 

MS BEAUMONT:   They could.  Whether or not they would get any money 

for that, I couldn’t say. 

 

MS HURIA:   Okay, thank you.  Thank you, sir. 

 35 

SJH:   Judge? 

 

JUDGE HASSAN:   Thank you, Mr Chairman.  Good morning, Ms Beaumont. 

 

MS BEAUMONT:   Good morning. 40 

 

JUDGE HASSAN:   Much of my points have been covered by questions so just 

a couple of further matters. 

 

 Just returning again to your paragraph 4.2 and just following up on 45 

answers you gave to Ms Dawson just a few minutes ago, where you 
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explained that the frame of reference in terms of reduction of risk was 

at a community or city wide scale. 

 

  [11.40 am] 

 5 

 Now, Mr Winchester also indicated that he thought it may be helpful, 

or I am perhaps putting words in his mouth, but I took it from his 

observation that it may mean by reference to the current District Plan as 

a point of measurement.  In other words when one considers what 

reduction means should we take that to be reduction against a point of 10 

reference being what it was under the current District Plan? 

 

MS BEAUMONT:   Yes, you could, although the risk faced by the community 

in a city such as Christchurch is quite complex both spatially, so across 

the city, and temporally, so over time.  Now, for example in terms of 15 

the flood risk, the risks are much more extreme on the eastern side of 

the city and likely to get worse over time with the influence of climate 

change and sea level rise.  Whereas for rock fall and cliff collapse on 

the hills it is perhaps almost the reverse, the risk is much higher now 

than it will be decades out if the current decline in seismicity continues.   20 

 

 So that complexity in terms of changing risks over time has to also be 

taken into account, it is not static.  So I guess in terms of risk reduction 

and what this district plan wants to do and what the natural hazard 

strategy wants to do is have risk reduction over time more so than it 25 

would in the absence of these provisions.   

 

JUDGE HASSAN:   Yes, and just what I am searching for here though is just 

in terms of planning clarity, and in regard to the importance of 

monitoring the effectiveness of the Plan over time and whether it is 30 

achieving what it set out to do.  Are you saying in effect there is a 

slightly more complex picture on how one measures reduction, but in 

terms of how one monitors whether that is being successfully done or 

not, if it is not answered by reference to a simple comparison with what 

was under the current Plan, is there another way by which the plan can 35 

be clearer as to how risk reduction at a community city-wide scale is 

being tested as successful or otherwise in terms of the Plan? 

 

MS BEAUMONT:   That is probably much simpler for the flood risk than it is 

for the land instability risks on the Port Hills.  In terms of flood risk the 40 

Council does keep good models and is able to analyse how many 

properties are at risk, for example, in a certain size event and how 

many floor levels may be at risk in a certain size or frequency of event.  

And so it would be able to monitor how that changes over time, 

particularly with the flood management areas and the floor level rules. 45 
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JUDGE HASSAN:   Yes, so it may come back to some form of explanation, 

perhaps I can take that up with Ms Carter. I do not want to take up too 

much time. 

 

MS BEAUMONT:   Certainly. 5 

 

JUDGE HASSAN:   Look, just one other matter, and speaking from your 

experience, wider experience earlier on planning matters including as 

an Environment Court Commissioner, just drawing from all of that and 

looking at this Plan, does it strike you as unusual that this Plan does not 10 

rely on controlled activity status? 

 

MS BEAUMONT:   Yes, it does.   

 

JUDGE HASSAN:   And do you have any further comment to make on 15 

whether we should test that further in terms of appropriateness under 

section 32? 

 

MS BEAUMONT:   Yes, I think it is appropriate.  I think controlled activity 

status is very useful in particular situations and the earlier discussion 20 

around the usefulness of simple quantitative standards as against a 

certification approach may be one of those. 

 

JUDGE HASSAN:   Are you aware of where that policy comes from within 

Council, does it come from any particular preference by any officer of 25 

the Council? 

 

MS BEAUMONT:   No, I am not really aware of where it comes from 

although I would note there have been some conversations nationally 

around reducing the number of activity statuses under the Resource 30 

Management Act, and controlled activity status was one of the ones 

that was in line for being dropped, so that may have had an influence. 

 

JUDGE HASSAN:   But that is not the current law? 

 35 

MS BEAUMONT:   That is not the current law, that is correct. 

 

JUDGE HASSAN:   Thank you. 

 

SJH:   Mr Smyth, anything arising from the Panel’s questions? 40 

 

MR SMYTH:   No, sir. 

 

SJH:   Mr Radich? 

 45 

MR RADICH:   No, thank you, sir. 
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SJH:   Mr Winchester? 

 

MR WINCHESTER:   Thank you, no, sir. 

 5 

SJH:   Thank you, Ms Beaumont, you may stand down and we will take a 

15 minute adjournment, thank you. 

 

<THE WITNESS WITHDREW [11.45 am] 

 10 

ADJOURNED [11.45 am] 

 

RESUMES [12.03 pm] 

 

SJH: Thank you, yes, Mr Winchester. 15 

 

MR WINCHESTER:   Thank you, sir.  The next witness is Dr Erica Seville, so 

I call Dr Seville. 

 

<ERICA PATSY LOUISE SEVILLE, sworn [12.04 pm] 20 

 

<EXAMINATION BY MR WINCHESTER [12.04 pm] 

 

MR WINCHESTER:   Morning, your full name is Erica Patsy Louise Seville? 

 25 

DR SEVILLE:   It is. 

 

MR WINCHESTER:   And can you confirm that you hold the qualifications 

and experience set out in your statement of evidence? 

 30 

DR SEVILLE:   I do. 

 

MR WINCHESTER:   And you have prepared a statement of evidence in chief 

dated 13 February 2015.  Do you have any amendments or changes to 

that evidence? 35 

 

DR SEVILLE:   No, I do not. 

 

MR WINCHESTER:   Thank you.  Will you confirm that your evidence is, to 

the best of your knowledge and ability, true and correct? 40 

 

DR SEVILLE:   I do. 

 

MR WINCHESTER:   Thank you.  You have a highlights package which I 

would ask you to read out to the Panel and I note that figure 2 of your 45 

evidence is a matter that you would like to draw particular attention to. 
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DR SEVILLE:   It is. 

 

MR WINCHESTER:   Thank you, so can we go ahead. 

 5 

  [12.05 pm] 

 

DR SEVILLE:   Thank you.  My name is Erica Seville and I co-lead the 

Resilient Organisations Research Programme which involves more 

than 35 researchers from around New Zealand, researching 10 

organisational resilience. 

 

 I am also a member of the Resilient Experts Advisory Group which 

provides strategic advice on critical infrastructure resilience to the 

Australian Attorney Generals Department. 15 

 

 I was asked by the City Council to provide the Panel with a conceptual 

framework for considering the Proposed District Plan from a resilience 

perspective.  

 20 

 As I frame it, resilience refers to the ability to survive a crisis and 

thrive in a world of uncertainty.  Resilience approaches emphasise 

flexibility and adaptation in addition to the traditional focus of 

production and management of risk. 

 25 

 A key feature of resilience thinking is the conscious acknowledgement 

that we are unable to anticipate and control every disruption that may 

arise.  Adaptation is therefore an essential component of resilience.  

Adaptation implies bouncing forward rather than back, and in doing so, 

learning from previous disruptions and involving improved capabilities. 30 

 

 From the perspective of resilient urban planning, this is still an 

emerging field in that on the international stage with a relatively small 

amount of evidence based best practice available.  In the last decade, 

however, there have been a number of significant advances on 35 

establishing principles for integrating resilience into urban planning 

practice, and I have distilled these into five key principles for resilient 

urban planning that I believe the Panel should consider when revealing 

the proposal. 

 40 

 And if we could bring up that figure 2, that is essentially what I will be 

talking around. 

 

 So the five key principles are really around embracing the community, 

leading with a vision, understanding the risks, enabling adaptability and 45 

promoting resilience.  Just explaining each of these in turn. 
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 Embracing the community.  A significant element of building resilience 

in a city is engaging the community, so it is important to use the 

planning process to build social capital and integrate community 

knowledge and goals into the Plan. 5 

 

 From a resilience perspective, the process used in development and 

implementation of the plan, is just as important as the final set of 

policies and rules contained within it. 

  10 

 The second principle is around leading with a vision.  It is important to 

base plans around big picture vision and values, and I believe that the 

District Plan should clearly articulate the desired goals of Christchurch 

to be resilient. 

 15 

 It is also important to articulate a shared vision of what resilience might 

look like for our district.  Christchurch was recently successful in 

joining the Rockefeller Foundation 100 Resilient Cities initiative, and 

recently appointed a chief resilience officer. 

 20 

 As the 100 Resilience Cities Initiative progresses and this vision is 

developed, it would be good to see greater linkages emerging between 

the resilience and planning activities within the Council. 

 

 The third principle is around understanding risks.  And for a 25 

community to be resilient, it needs to understand the nature and extent 

of current and emerging risks that it faces, but a community also needs 

to accept that there will always be unknowns.  The Proposed District 

Plan takes a risk based approach to certain criteria for allowable 

activities with regards to natural hazards.  I believe that this is a sound 30 

approach. 

 

 Within emergency management we have a well-established practise of 

taking in all hazards approach to emergency planning.  Within the Plan 

there is an entire chapter focusing on natural hazards but it is less clear 35 

to me where non-natural hazards such as technological, non-

geophysical or biological hazards are addressed within the plan. 

 

 The fourth principle is around enabling adaptability.  Resilience 

requires a level of agility as situations can change very quickly.  In my 40 

view, it would assist the Christchurch district’s resilience if the Plan 

and the planning process are adaptable over time, as new risks emerge 

or our knowledge about existing risks change.  This could take the form 

of specific policies and guidelines that enable flexibility and 

adaptability. 45 
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 While the Resource Management Act provides mechanisms for making 

changes to the District Plan over the course of its 10 year life, it would 

be good to see in the Proposed Plan, a description of the types of 

conditions which might trigger an evaluation so that the Plan is more 

enabling of changes to be made under the right circumstances. 5 

 

 And the final principle is around promoting resilience.  There are two 

main parts to building resilience.  Reducing activities that erode 

resilience and increasing activities that enhance resilience.  Resilience 

is about finding opportunities to thrive and often this involves looking 10 

across multiple capitals and actively seeking out solutions that not only 

solve the problem at hand, but also build community resilience. 
 

 It is important to proactively promote activities that build resilience.  

Ideally the Natural Hazards Proposal should act as a springboard for 15 

positive action and not just a safety net to mitigate the possible negative 

effects of activities. 

 

 In summary, from a resilience perspective, the process used in the 

development and implementation plan is just as important as the final 20 

set of policies and rules contained within it. 

 

 Thank you. 

 

SJH: Thank you, Mr Radich. 25 

 

<CROSS-EXAMINATION BY MR RADICH [12.10 pm] 

 

MR RADICH:   Thank you, sir.  Good morning Dr Seville and thank you for 

yourself achieving resilience, I must say in surviving the sea of paper in 30 

front of you. 

 

 Can I look at your paragraph 5.3 and you are saying here – no, I think I 

have the wrong but, but I think the point you make, Dr Seville, is that 

resilience is part of the notion of sustainable management is it not, it is 35 

part and parcel of that general notion? 

 

DR SEVILLE:   5.30 said that the Proposed District Plan should clearly 

articulate the desired goal of the district to be resilient. 

 40 

MR RADICH:   Yes, I think I had the wrong paragraph number, but generally 

speaking, resiliency is part of this notion of sustainable management 

which is one of the purposes of the Resource Management Act? 

 

DR SEVILLE:   Resilience and sustainability are different concepts but they 45 

are clearly interlinked. 
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MR RADICH:   Interlinked, yes. 

 

DR SEVILLE:   And the two goals are not mutually exclusive, and you can 

have a goal within the Plan to achieve sustainable management as well 5 

as resilience.  One is sort of short term goal, and one is a long term 

goal, but you could link the two together by saying that, you know,  

you need to achieve resilience for this generation without reducing the 

opportunity for future generations to also be resilient, providing that 

sustainability lends on it. 10 

 

MR RADICH:   Okay.  Have you seen the evidence of Dr Wendy Saunders? 

 

DR SEVILLE:   Mm’hm. 

 15 

MR RADICH:   And she talks about this and I think you may have seen her 

comments on your evidence, and I just want to see what you make of 

the point that she makes, and I do not know if you have it near you, but 

I am looking at 11.3 of Dr Saunder’s evidence.  Do you have that there 

at all? 20 

 

DR SEVILLE:   I do somewhere in my pile.   

 

MR RADICH:   So she says there in the second sentence that she considers that 

sustainable management has a longer term planning timeframe than 25 

resilience itself, and a bit further down she makes the point that 

resilience implies a more immediate ‘build that better concept’, and a 

resilient community may build that better but it may still be subject to 

hazards. 

 30 

 Are they propositions that you would agree with? 

 

DR SEVILLE:   In the sense that these two concepts are slightly different? 

 

MR RADICH:   Yes. 35 

 

DR SEVILLE:   Yes. 

 

MR RADICH:   And just while you have – your 5.12, Dr Seville, you make the 

point in the last sentence or so that policies on avoiding unacceptable 40 

activities could be complemented with development or policies that 

encourage developments where resilience is promoted. 

 

 And I think that is a fair point, but would you agree that in 

circumstances such as that, as resilience, mitigation measures are 45 
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necessary to reduce risks to an acceptable level.  You could not just 

plan for resilience, you would need to look at risk as well? 

 

DR SEVILLE:   Well, resilience incorporates the concepts of risks, so when 

you were evaluating whether a proposed activity was a resilience 5 

enhancement, then you would be considering what impact it had from a 

risk perceptive as well as from an adaptation perspective, so you would 

be looking at that holistically. 

 

MR RADICH:   You would build it in, yes. 10 

 

DR SEVILLE:   Sure. 

 

MR RADICH:   And both are relevant parts of the equation, are they not? 

 15 

DR SEVILLE:   Sure. 

 

MR RADICH:   Okay, the diagram we had up before and we do not necessarily 

need to have it back up now, but it is on page 9 of your evidence, and 

two of your key principles were leading with a vision and 20 

understanding the risks. 

 

  [12.15 pm] 

 

 In terms of leading with a vision, the big picture and understanding, do 25 

you see merit in a Plan like this, in a natural hazards proposal like this, 

including some material that would enable a member of the community 

to understand quite clearly, in simple language what, for example, the 

risks are, and how have that the risks been defined in relation to 

flooding, in relation to liquefaction, in relation to slope stability? 30 

 

DR SEVILLE:   I am not an expert in this planning space so I am not sure 

exactly where the right location for it would be but I believe, just from 

a general management principle, unless you actually articulate what it 

is that you are trying to achieve the thought that a community will 35 

actually get where it wants to go, the odds of that are much reduced, so 

it needs to be somewhere. 

 

MR RADICH:   Have you had a look at the Proposal itself, the Natural Hazards 

Proposal? 40 

 

DR SEVILLE:   Mm’hm. 

 

MR RADICH:   Do you get a sense, and just if you feel unable to comment on 

this please just say so, but do you get a sense reading the Proposal that 45 
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a member of the public would readily understand what are the risks that 

are being managed and how have they been defined? 

 

DR SEVILLE:   I think there could be more articulation of that, not just in 

terms of what the risks are but actually what it is that we are wanting to 5 

achieve as a community.  So painting that vision, the big picture vision 

of what a more resilient Christchurch would actually look like because 

that needs to be quite Christchurch specific.  But over the coming years 

I am hoping through the 100 Resilient Cities Initiative we will start 

articulating that.  So at the moment there is not necessarily that 10 

resilience strategy that has been developed for the city, but that will be 

coming over the next couple of years. 

 

MR RADICH:   And what about being more specific than the point you make, 

what about saying what are the risk levels for flooding, for example?  15 

Let us define them, it is a one in 200 year rainfall event plus it is a 20 

year tidal event plus it is a one metre sea rise, and I do not expect you 

to understand the background to all this.  And then say how do we 

provide for those risks in this Plan, what activity statuses, for example, 

do we allocate based upon those risks, do you see in terms of resilience 20 

the benefits in expressing matters to that degree of specificity? 

 

DR SEVILLE:   I think it is very import to engage the community in a 

conversation around what is acceptable risk, what is intolerable risk 

and I think that is a community decision as opposed to an expert level 25 

decision in terms of, as a community, where we should set those 

thresholds.   

 

 And I believe by engaging the community in that discussion we get a 

much greater sense of shared ownership of risk rather than, “The 30 

Council let me do it therefore it is their liability if something 

subsequently happens”.  So I think we do need to have a more mature 

level of discussion around risk acceptability.  But I am not an expert 

enough in terms of the way the plans are developed or are 

implemented, you know, over the next 10 years to be able to comment 35 

on exactly how that should be articulated within the Plan. 

 

MR RADICH:   But some way of articulating it in the Plan you see value in? 

 

DR SEVILLE:   I see value in the process of engaging the community in a 40 

discussion for deciding where those thresholds should be of acceptable 

and unacceptable risk. 

 

MR RADICH:   All right, thank you, Dr Seville.  Thank you, sir. 

 45 

SJH:   Any re-examination? 
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MR WINCHESTER:   No, thank you, sir. 

 

SJH:   Dr Mitchell? 

 5 

DR MITCHELL:   No, thank you, sir. 

 

SJH:   Judge? 

 

JUDGE HASSAN:   Oh, just a couple of matters, sir.  Dr Seville, I just want to 10 

understand one thing first of all, in terms of the discipline that your 

evidence relates to, resilience as a discipline is not a discipline of 

engineering, is it? 

 

DR SEVILLE:   We are very transdisciplinary, so within our research 15 

programme, for example, we have - - - 

 

JUDGE HASSAN:   No, I do not want you to talk about “we”, I want you to 

talk about just in terms of the discipline that you apply here.  Am I right 

to understand or not that resilience is a discipline out of engineering? 20 

 

DR SEVILLE:   No, resilience is transdisciplinary.  It has emerged from lots of 

different disciplines.  So it has emerged from ecology, from 

engineering, there is also within the business world, so it has emerged 

from many different disciplines. 25 

 

JUDGE HASSAN:   So really your evidence comes from the basis of the 

collective experience from different disciplines, is that right? 

 

DR SEVILLE:   Yes. 30 

 

JUDGE HASSAN:   Thank you.  If you can go to paragraph 5.8 please.  Now, 

you do qualify your evidence in saying that you do not have particular 

expertise in the planning field, I understand that.  But in terms of the 

discipline of resilience in your oral answer you referred to policies and 35 

guidelines on these matters as assisting.  You would agree also, would 

you not, that rules in the Plan can also assist in terms of providing and 

enabling or otherwise a framework for activities?  Rules of plans, set 

activity categories in place, for instance? 

 40 

DR SEVILLE:   Sorry, I am not sure I understand the question. 

 

JUDGE HASSAN:   No, thank you, no further questions. 

 

SJH:   Any question? 45 

 



 Page 49 

  

Ch5: Natural Hazards (Part) 02.03.15 

MR RADICH:   No, thank you, sir. 

 

MR WINCHESTER:   No, thank you, sir. 

 

SJH:   Thank you, you may stand down.  Yes, Mr Winchester 5 

 

<THE WITNESS WITHDREW [12.20 pm] 

 

MR WINCHESTER:   The next witness, sir, is Professor Basil Sharp.  I call 

Professor Sharp. 10 

 

<BASIL MILSOM HASTINGS SHARP, affirmed [12.21 pm] 

 

SJH:   Yes, Mr Winchester. 

 15 

<EXAMINATION BY MR WINCHESTER [12.21 pm] 

 

MR WINCHESTER:   Thank you.  Your full name is Basil Milsom Hastings 

Sharp? 

 20 

PROFESSOR SHARP:   Yes. 

 

MR WINCHESTER:   And do you confirm you have the qualifications and 

experience as set out in your statement of evidence? 

 25 

PROFESSOR SHARP:   Yes. 

 

MR WINCHESTER:   And you have produced a statement of evidence-in-

chief dated 13 February 2015? 

 30 

PROFESSOR SHARP:   That is correct. 

 

MR WINCHESTER:   Do you have any changes or deletions to that evidence? 

 

PROFESSOR SHARP:   No. 35 

 

MR WINCHESTER:   Thank you.  So you confirm to the best of your 

knowledge and ability that your evidence is true and correct? 

 

PROFESSOR SHARP:   Yes. 40 

 

MR WINCHESTER:   Thank you.  Can I ask you please to read out a summary 

of your evidence for the Panel and then remain where you are to 

answer any questions? 

 45 
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PROFESSOR SHARP:   Yes.  Sir, the purpose of my evidence is to provide a 

high level framework that I consider appropriate for the assessment of 

the economic effects of the Natural Hazards Proposal in the Proposed 

Replacement District Plan on behalf of Christchurch City Council. 

 5 

 And if I could move on to the highlights, sir, from an economic 

perspective, primarily because of time constraints that the Natural 

Hazards Proposal was prepared under the analysis, as required by 

section 7 and section 32 of the Resource Management Act, relies on 

very limited empirical evidence and it is based largely on qualitative 10 

assessments. 

 

 The qualitative assessments stand in contrast to the qualitative 

modelling undertaken on spatial exposure to flooding risk, and I accept 

that technical information is necessary for natural hazard planning.  15 

However, a qualitative assessment of the benefits and costs would have 

offered a more complete and, in my view, preferable approach if it was 

practicable. 

 

 The qualitative judgements do however offer a - or at least some degree 20 

of comfort in the formation of objectives, policies and methods.  I have 

offered two empirical applications that demonstrate applications of 

economic analysis that are of relevance.  One deal’s with off-site 

mitigation and the other provides estimates of the economic impact 

location in a floodplain on property prices.  These studies demonstrate 25 

the information that could have been obtained to assist with the 

formation of objectives, policies and methods.  I do, however, 

recognise the enormous task of preparing the Replacement District 

Plan. 

 30 

 In respect of risk I do wish to make three comments.  First, signalling 

risk through risk management hazard areas is likely to have 

consequences for property values.  This seems a reasonable assertion 

given the work that we have done on floodplain risk. 

 35 

 Second, risk thresholds are technical in the sense, as I understand them, 

are determined by experts.  They are not necessarily indicative of the 

level of risk a community might be prepared to accept.   

 

 Third, my interpretation of the evidence addressing flood and 40 

liquefaction risk is that these hazards are treated as independent of one 

another.  In the future, if I can illustrate, a seismic event could change 

the probability distribution of future flooding. I defer to experts on 

these matters but I do note that evidence points to a degree of 

dependence between these two hazards. 45 

 



 Page 51 

  

Ch5: Natural Hazards (Part) 02.03.15 

  [12.25 pm] 

 

 And sir, if I could just pause for a moment there, and I do not have this 

in my summary. I would suggest that we require flexibility going 

forward as information becomes available in the future in terms of 5 

risks, in terms of community preferences and so on, I think an adaptive 

approach in the future would have some merit. 

 

 I have prepared a figure at page 14 in my evidence that provides an 

overview of the information that I consider as required to undertake a 10 

rigorous section 32 analysis of flood hazard policy. Ideally work should 

have progressed to a stage where mitigation options could be explored 

in greater detail and the cost and benefits quantified, but it appears that 

this was not practicable in the time available. 

 15 

 I also note the Expert Caucusing Report mentions the need for 

flexibility and identifies but does not analyse alternative mitigation 

options. 

 

 So if I could conclude, the LURP and the CRPS appear to provide 20 

limited discretion in respect of the methods to achieve the stated 

policies and objectives, the alternatives do not appear to have been 

comprehensively examined. For example, mitigation options as 

identified in the Expert Caucusing Report are mentioned but are not 

fully explored. Going forward I would recommend due attention be 25 

given to an analysis and a quantification of the costs and benefits of the 

options available to achieve the objectives and policies of the 

Replacement District Plan. 

 

 Thank you. 30 

 

SJH:   Mr Radich. 

 

<CROSS-EXAMINATION BY MR RADICH [12.27 pm] 

 35 

MR RADICH:   Thank you, sir. Professor Sharp, good morning to you. 

 

PROFESSOR SHARP:   Good morning, Mr Radich. 

 

MR RADICH:   The point you are making in your summary, you begin to 40 

make in paragraph 4.4 of your evidence, maybe just have a look at that 

there, and you are making the point there about the limited opportunity 

for primary research on economic implications. Can you explain a little 

bit about the nature of the sort of research that you would regard as 

being primary research, just in broad terms what would it involve, how 45 
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long would it take, how do you see that being grappled with or 

attempted? 

 

PROFESSOR SHARP:   Mr Winchester noted this earlier. I believe it would 

take the better part of 12 months and working very closely with the 5 

GNS scientists and other scientists that are skilled in developing 

models of risks. 

 

MR RADICH:   Yes. 

 10 

PROFESSOR SHARP:   And there would have to be in conjunction between 

that particular team, I believe, and some economists, and I have 

suggested too, as perhaps suitable for the task at hand. The kind of 

work that is possible would be, for example, to illustrate with rock fall 

for example, the New Zealand Land Transport Agency uses a statistical 15 

value of life estimate, which they use in planning for road infrastructure 

development. Now that kind of approach I would suspect could be 

amenable to the analysis of different zonings, for example with respect 

to rock fall hazards, and in addition to that you could include the 

property – the likelihood of property damage and so on. 20 

 

 The work that we have done on flood plain assessments in North Shore 

before it was Auckland City, illustrates the application of a technique 

and I am perfectly happy to share our report with the Court or with the 

Panel – it shows that the lines that are drawn with respect to flood 25 

plains can have a material impact on property prices. 

 

MR RADICH:   Yes. 

 

PROFESSOR SHARP:   And so that is the kind of analysis that I think we 30 

could do. 

 

MR RADICH:   And can you give us an example of an output from that work, 

from that primary study that you are talking about in terms of the lines 

that are drawn based at the moment on data and modelling, what type 35 

of affect if you could perhaps just provide an example would the 

economic modelling then have. 

 

  [12.30 pm] 

 40 

PROFESSOR SHARP:   I think first off, economics can provide information to 

decision makers, it is not the decision maker.  So what an economic 

framework could do, and analysis could do, would be to identify the 

costs and the benefits associated with alternative approaches.   

 45 
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MR RADICH:   Yes.  Such that in terms of lines on a plan it might say, for 

example, the cost of the line being in that place for this particular 

community is such that we might alter the line further – would that be 

an example of the way it might work? 

 5 

PROFESSOR SHARP:   That could be an example. 

 

MR RADICH:   Or perhaps the cost of allocating a particular activity status, 

making it discretionary instead of something that is restricted 

discretionary, something that is more readily attainable, would it 10 

impact upon that sort of decision perhaps? 

 

PROFESSOR SHARP:   I believe so, yes.  

 

MR RADICH:   This is a broad question, and so I would understand if your 15 

answer is limited.  But are you able to indicate the impact of the 

limitations that you mentioned, the lack of economic analysis for 

example, on the robustness of the proposal as a whole? 

 

PROFESSOR SHARP:   No, I cannot. 20 

 

MR RADICH:   Okay.  At 5.8 of your evidence, you talk about, at the bottom 

of that paragraph, you ask the question what has been foregone by 

exercising the precautionary principle, and you suggest that the costs 

associated with the principle be considered.  How would you measure 25 

those costs?  Can you help us with that at all? 

 

PROFESSOR SHARP:   I think one could look at the opportunity costs 

associated with invoking that particular principle.  So it might be, for 

example, the costs associated with precluding certain patterns of urban 30 

land development, for example.  And so those might be foregone as a 

result of invoking that principle. 

 

MR RADICH:   I see.  So it comes back to the same points we were making 

before about the way in which that might impact upon lines or activity 35 

statuses, for example. 

 

PROFESSOR SHARP:   Yes.   

 

MR RADICH:   I see.  You talk about in 6.3 technical estimates of risk not 40 

based on what the community is prepared to tolerate.  I am looking at 

your second to last sentence there, effectively, in your 6.3, Professor. 

 

 Would you agree that while there have been limitations in this regard, 

the community’s ability to participate in this process has been a 45 

valuable exercise, in this hearing process on this Plan? 
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PROFESSOR SHARP:   To the extent, yes. 

 

MR RADICH:   Okay.  Just finally, towards the end of your evidence in 7.3, 

you make the point – and 7.4 – that you are not aware of any attempts 5 

elsewhere in New Zealand to link technical risk assessments with 

economic outcomes, and I think you go on to make the point that there 

is value in this approach. 

 

 In the longer term, how would you see this best as being achieved, you 10 

know, actually using the valuable points you make about the economic 

analysis.  Would you see that as being a national approach or would 

you see the need for there to be localised considerations in terms of the 

economic modelling? 

 15 

PROFESSOR SHARP:   I guess that would depend on the problem being 

addressed.  I think in this particular situation in Christchurch, I believe 

a local approach would be appropriate.  And I also see the expertise 

that exists within the Christchurch area as being able to provide the 

information that I have alluded to in my evidence.   20 

 

MR RADICH:   Okay.  Yes, thank you, professor.  No further questions.  

Thank you, your Honour.   

 

SJH:   Yes, Mr Smyth?  That is right, you indicated earlier, my apologies.  No 25 

re-examination I take it? 

 

MR WINCHESTER:   No, thank you, sir.   

 

SJH:   Dr Mitchell? 30 

 

DR MITCHELL:   Thank you, sir.  Good afternoon, Professor Sharp. 

 

PROFESSOR SHARP:   Good afternoon. 

 35 

  [12.35 pm] 

 

DR MITCHELL:  I have just got one question.  The risks that we are dealing 

with in this hearing fall in two categories really - risk to life and risk to 

property.  Do you think that a standard based approach as opposed to a 40 

community acceptability approach applies more in the case of property 

damage when people can insure and can make their own decisions 

rather than where loss of life might be at stake, in which case it is 

appropriate to use an international standards based approach rather than 

a cost benefit analysis? 45 
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PROFESSOR SHARP:   I see cost benefit analysis being able to address both 

of those risks.  Whether or not a standard approach is preferable to life 

versus the property I am sorry I could not comment on that. 

 

DR MITCHELL:   All right, thank you.  Thank you sir. 5 

 

SJS:  Any questions, Ms Dawson? 

 

MS DAWSON:   Thank you, good afternoon Professor Sharp. 

 10 

PROFESSOR SHARP:   Good afternoon. 

 

MS DAWSON:   Just one question, I think you said in answer to a question or 

in your summary that the qualitative assessment undertaken in the 

section 32 does provide a measure of comfort I think you said 15 

something along those lines.  Have you reviewed other section 32 

evaluations for other topics or even for the same topic in other areas, 

are you able to help us with, in general terms, how this evaluation - 

qualitative as it is - stacks up against others that you might have 

reviewed? 20 

 

PROFESSOR SHARP:   In answer I have just appeared before the Panel on the 

unitary plan, Auckland’s Unitary Plan, and to be frank, as an economist 

I find continuing disappointment in the application of section 32 in 

matters of resource management.  In terms of quality the quality that I 25 

have read here is very similar to what I observed in Auckland. 

 

MS DAWSON:   Thank you, that is all, thank you. 

 

SJH:   Judge? 30 

 

 

JUDGE HASSAN:   Thank you, Mr Chairman.   Professor Sharp, just a couple 

of questions.  I just want to just clarify something for me please in 

regard to your comments around the precautionary principle, so if I go 35 

back to paragraph 5.8 of your evidence to orientate you on that.  I just 

want to first of all clarify there is a proposed policy 5.2.4 of the Plan 

entitled Precautionary Approach, your evidence pertains to that policy 

does it? 

 40 

PROFESSOR SHARP:   Yes. 

 

JUDGE HASSAN:   I think somewhere in your oral summary of your evidence 

you talked about the concept of an adaptive approach.  Would it be 

worth us considering whether a precautionary principle should be 45 
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aligned with adaptive management, given the uncosted consequences 

of that policy, would it assist to mitigate those costs? 

 

PROFESSOR SHARP:   I think it would be sensible to align precautionary 

principle, and can I just preface my comments first by saying that if 5 

there is uncertainty over the scientific evidence I think there is some 

wisdom in adopting the precautionary principle, but as I mentioned in 

my summary statement I think going forward when information 

becomes available then I think we need to go back and re-examine the 

policies that were in place as a result of the precautionary principle.  10 

Does that answer your question, sir? 

 

JUDGE HASSAN:   Yes, I think it does.  I think what you are saying is it 

relates to a process by which one should monitor and then reassess the 

wisdom or otherwise of policy in a cost benefit sense if you like. 15 

 

PROFESSOR SHARP:   Yes. 

 

JUDGE HASSAN:   Finally, the second issue I have just got a question on 

relates to, it comes out of your observations around the quality of the 20 

section 32 report, and looking at that report myself, in various areas for 

instance I was not able to find any analysis of the choices between say 

“imposing restricted discretionary activity” versus a “controlled 

activity”. 

 25 

  [12.40 pm] 

 

 Now, you mention your study which I have not read but it may not be 

necessary for me to read it in regard to the effect that a market may 

perceive in a negative sense of lines drawn on a map. Would I be right 30 

to assume that the market would take an informed view also around the 

choices of activity category in particular if its controlled activity, the 

legal effect is consent to be granted subject to conditions within 

parameters, if it is restricted discretionary it may be declined. 

 35 

 Now, is the market sophisticated enough to look beyond the lines on a 

map to what those lines mean by way of those consequences of 

certainty or otherwise for being able to develop? 

 

PROFESSOR SHARP:   If I could answer this on a principled level, I believe 40 

the market is, in my view attenuations of rights in respect of the 

utilisation of land have potential to reduce the value of that land. So by 

virtue of zoning or applying certain rules that reduce the ability of 

landowners to do certain things on their property, I believe that would 

be picked up in the marketplace. 45 
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JUDGE HASSAN:   Thank you, Professor, no further questions. 

 

SJH:   Just following on from that, your study on North Shore flood plain, have 

you been involved in any other similar studies where there are hazard 

areas created for whatever reason, or is that the only one? 5 

 

PROFESSOR SHARP:   Sir, I am currently working on the study funded by 

EQC to look at the likely economic impact of different exposures to 

liquefaction.  Those are the only two studies that I can tell you at this 

particular point in time. 10 

 

SJH:   And you have not gone far enough with the latter one for any 

conclusions yet? 

 

PROFESSOR SHARP:   No, sir. 15 

 

SJH:   Right. The first one, 2.3 percent reduction in property value, relatively 

modest? 

 

PROFESSOR SHARP:   I would say so, sir, $20-30,000, bearing in mind I 20 

think this was, if I recall correctly, this was a hundred year flood plain 

– exposure to a hundred year flood plain risk. 

 

SJH:   I was just surprised it was not a lot more. 

 25 

PROFESSOR SHARP:   That is what the data told us, sir. 

 

SJH:   And that is what the market said? 

 

PROFESSOR SHARP:   That is what the market said, yes. 30 

 

SJH:   Mr Radich, anything arising from the Panel’s questions? 

 

MR RADICH:   No thank you, your Honour. 

 35 

SJH:   Mr Winchester? 

 

MR WINCHESTER:   Thank you, no, sir. 

 

SJH:   Thank you very much, Professor Sharp, you my stand down and be 40 

released. 

 

<THE WITNESS WITHDREW [12.43 pm] 

 

SJH:   Yes, Mr Winchester. 45 
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MR WINCHESTER:   Sir, we are picking up pace, we are almost back on track 

I believe – into the schedule and the next witness is Mr Anthony Taig. 

 

SJH:   Thank you. 

 5 

<ANTHONY RICHARD TAIG, sworn [12.44 pm] 

 

SJH:   Yes, Mr Winchester. 

 

<EXAMINATION BY MR WINCHESTER [12.45 pm] 10 

 

MR WINCHESTER:   Thank you, sir. Good afternoon, Mr Taig, do you 

confirm that your full name is Anthony Richard Taig? 

 

MR TAIG:   Yes. 15 

 

MR WINCHESTER:   And that you hold the qualifications set out in your 

statement of evidence? 

 

MR TAIG:   Yes. 20 

 

MR WINCHESTER:   Thank you. And you have produced a statement of 

evidence dated 13 February 2015, do you have any amendments or 

corrections to that evidence? 

 25 

MR TAIG:   No. 

 

MR WINCHESTER:   Thank you. So will you please confirm that to the best 

of your knowledge and ability it is true and correct? 

 30 

MR TAIG:   Yes. 

 

MR WINCHESTER:   Thank you. Now you have a summary of evidence, but 

perhaps, sir, it might be useful to direct Mr Taig to a couple of the 

questions in the Panel’s Minute. Do you have a copy of the Panel’s 35 

Minute? 

 

  [12.45 pm] 

 

MR TAIG:   I do not, I am afraid. Can I just apologise that I lost my voice 40 

somewhere over the weekend, it is coming back, but I do not normally 

sound like this. 

 

SJH:   That is what summer does. We should make this, seeing it is being 

referred to a witness, as Exhibit 1. 45 
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EXHIBIT #1 – MINUTE, ASPECTS OF NATURAL HAZARDS 

PROPOSAL, DATED 27.02.15  

 

MR WINCHESTER:   Mr Taig, have you had the opportunity to read the 

minute and consider the questions within it? 5 

 

MR TAIG:   Yes, I did read it over the weekend. 

 

MR WINCHESTER:   There is one question in particular that the Panel has 

asked, which is at page 9, paragraph 13(b), and this relates to the 10 

Council’s approach to defining rock fall hazard management areas one 

and two, and you have participated in the expert caucusing for technical 

experts, have you not? 

 

MR TAIG:   Yes. 15 

 

MR WINCHESTER:   You also included a note or a rider which has been 

included in that caucusing statement? 

 

MR TAIG:   Yes, I did. 20 

 

MR WINCHESTER:   So you understand that that appears to be the basis for 

the Panel’s question? 

 

MR TAIG:   Yes. 25 

 

MR WINCHESTER:   Could you advise the Panel of what you consider would 

be required to address the concerns you have expressed about the 

definition of these areas? 

 30 

MR TAIG:   Well, I think the first thing I want to say is it is not up to me, it is 

up to Christchurch and its people to decide these things, and I will 

defend that right vigorously. What struck me as unusual, and 

Dr Massey made this point too, is that we have a threshold of risk 

which is defined as intolerable and below that  activity is permitted, 35 

which as I understand it means there is no specific control on 

development, which is very unusual.  

 

 What I had envisaged would be that if a threshold were defined as 

intolerable, and I may well be using that word rather differently from 40 

the way it is used in the Plan by the way, but the work on which this is 

based was all carried out before the red zone offer was made, and we 

were discussing intolerability and the concept of not allowing people 

back to their homes or doing other things that got people out of existing 

homes, rather than preventing new homes being built. 45 
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 So I had always envisaged that whatever was that threshold of 

intolerability, it would make sense that you did not allow development 

up to levels just below that threshold and you would do what other risk 

control regimes generally do, which is to define a lower threshold, 

typically a factor of 10 or more below what you regard as intolerable, 5 

and within that intermediate baton, you would then strictly control 

future development to avoid adding to the numbers of people and 

properties at significant, but not intolerable risk levels. 

 

MR WINCHESTER:   Thank you. In terms of the Plan’s approach to managing 10 

risk beyond say the line of the rock fall hazard management area one, 

which is intolerable, what would your recommendation be, to adopt a 

more conservative approach? 

 

MR TAIG:   Are you asking me if I think the approach used to define the lines, 15 

defining rock fall hazard management area one should have been 

defined on a more conservative basis? 

 

MR WINCHESTER:   Beyond that, sir.  

 20 

MR TAIG:   I think that is a different question from asking at what level the 

line should be drawn. The effect of what the Council has done is that 

they have provided a buffer zone below an upper threshold of 

tolerability. So what they have done has given effect sort of to the 

recommendations I made, but it has done it in a way which I found a 25 

little difficult to follow at first, and it meant that the line now used to 

define the threshold of rock fall management area two was still 

something that was being called intolerable risk. 

 

  [12.50 pm] 30 

 

 Now, to me, it is a logical impossibility that there are two different 

thresholds of risk both of which correspond to intolerable, because to 

me “intolerable” means that we just do not go there. 

 35 

 And I was interested in some of discussion with the previous witness 

actually, because the idea of intolerable risk is the concept that if 

individuals are being put at that level of risk then you do not rely on 

economic analysis.  You know, you can get into economic analysis and 

balancing risks and benefits only once you have addressed this 40 

intolerable risk to individuals. 

 

MR WINCHESTER:   Thank you.  And just one further question, do I take it 

from your answers that the issue is possibly one of terminology rather 

than what has been done in practice or is - - - 45 
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MR TAIG:   I think there is a significant issue of terminology here, yes. 

 

MR WINCHESTER:   Thank you.  Thank you, sir, those are my questions. 

 

SJH:   Thank you. 5 

 

MR WINCHESTER:   Thank you.  Can you perhaps now just read your 

summary of evidence and stay where you are and answer any questions 

from my friends or the Panel. 

 10 

MR TAIG:   Certainly.  I have already pointed out that when these 

recommendations were made there was a much bigger elephant in the 

room, which was that a lot of people were evacuated effectively from 

their houses based on section 124 notices, and there was a lot of debate 

about how they were going to be facilitated to move on from their lives, 15 

move out from those houses and move on.  So we were discussing 

intolerable risk very much in that context and with future planning 

controls and development as a secondary context which we made sure 

we addressed.   

 20 

 So my advice, first of all, was that the Council should control 

development in areas subject to significant risk from slope collapse.  

And I think it is worth pausing there because at the time there were 

some very prominent journalists in particular in the Christchurch area 

who were adamant that it was not the government’s job or the 25 

Council’s job or anyone else’s job to tell them what risk they should or 

should not live at in their house.   

 

 And if the decision was something that only affected them, then I 

would support that point of view, but in the context of homes, the 30 

decision does not just affect them.  Typically a householder will impose 

that decision on their children and their family, they will have 

expectations that the postie will carry on delivering to them and the 

other places in their street, which might all be at similar levels of risk.  

 35 

 So for a whole number of reasons I think this first conclusion is a very 

important one, a very important issue to discuss.  But the Council 

seems strongly in agreement that it would be appropriate in the context 

of people living in homes to have a policy related to where we got so 

uncomfortable that we really did not want to allow that situation to 40 

consider. 

 

 So the second point was that the most appropriate way to control 

development in these areas would be based on individual risk to life 

and the Council should adopt a policy, and we were advised on this by 45 

CERA and others that it was very much the Council who should be 
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making a decision about what they considered tolerable and intolerable 

on behalf of the people of Christchurch. 

 

 My advice then was that development should be controlled within areas 

where risk was significant but not intolerable, ie lower than intolerable.  5 

And then another, what might seem a rather academic point but a quite 

important one, is this risk is very uncertain, it was changing with time, 

it is likely to diminish with time as seismicity diminishes.   

 

 And so any calculation of risk is not a crisp number.  If I ask you how 10 

high is that door over there may not be able to give me the answer 

exact to the nearest centimetre but you know what I am talking about.  

You know how to measure it, you know the units, you know how to do 

it more accurately whereas if you ask me or I ask you what is the risk 

of life to someone from boulders bouncing down hills in the Port Hills 15 

a lot of that just goes out the window, we just do not have the same 

reference framework, it is very fuzzy information.  So I consider it very 

important that the Council should not just say what they thought was or 

was not okay but should say what their policy was on how a calculated 

risk would be compared with their risk criteria. 20 

 

 So we looked at risks New Zealanders face and natural hazard risks and 

other risks to New Zealanders and I made a recommendation that there 

was a range within which the Council should exercise their freedom to 

define what they thought was intolerable.  And that the top end of that 25 

range was of the order of one in a thousand risk of death per year 

because if you went much higher than that then you are into the really 

big killers of heart diseases and stroke and cancer averaged over a 

lifetime, and those just seemed inappropriately high as levels of risk to 

tolerate. 30 

 

  [12.55 pm] 

 

 Going down to the other end of the scale, I felt that below about three 

times 10-5, and I must apologise because there was a misprint that said 35 

five times 10-5 in the addendum to the caucusing note, but if you go 

much lower than that you are getting to levels where lots and lots of 

New Zealanders are already living with the risk, you know, large 

proportions of the population of Wellington, arguably a substantial 

proportion of the population of Auckland, are living with natural 40 

hazard risk at those sorts of levels, which would be very, very difficult 

to reduce, and I think you would have a degree of national chaos if you 

set a precedent for saying that 10-5 was an intolerable level of natural 

hazard risk.  You might have to have an argument about whether New 

Zealand was habitable if you said 10-5 was an intolerable level of risk.   45 
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 So I think what I was trying to convey here is that I think as New 

Zealanders you can’t be too picky.  Of course we would all like the risk 

as low as we can possibly get it, but we have to accept in return for 

living in this lovely place, we live with a lot of geological hazard.  And 

that brings some risk with it which is not always going to be easy to 5 

deal with or manage.   

 

 So by and large, I strongly support the proposal because it does more or 

less give effect to these recommendations and I think it is a lot better 

than what it replaces.   10 

 

 And if I perhaps just explain that a little bit, the first time Dr Massey  

took me around the Port Hills and showed me the houses that had been 

inundated by rock fall from cliffs, that had fallen off the edge of cliffs, 

that had had boulders much bigger than me roll through them, I was 15 

truly astonished that the planning regime here had allowed houses to be 

built in many of those situations – and these were not houses built 150 

years ago before anyone knew better, they were houses built in the last 

10, 20, 30 years when people were pushing the boundaries of what they 

thought they could get away with because it was superbly attractive to 20 

have a view from the edge of a cliff, or it was superbly attractive to go 

higher than the other houses in the valley, and the fact that you have to  

bring in a crane and a bulldozer to move these enormous boulders from 

the garden before you could build the house was just seen as a minor 

inconvenience.   25 

 

 You know, my litmus test would be Raekura Place.  I don’t know if 

you have seen Raekura Place in Redcliffs where thousands and 

thousands of tonnes of rock underneath a crumbing cliff was bulldozed 

away, the Council refused consent to build a row of houses there and 30 

that was overturned in the Environment Court.  Now I think a child 

could have looked at that cliff and said “this is not a safe place to build 

houses”.  But under the process that applied before this plan, it very 

much came down to your expert versus my expert in the Environment 

Court.  I don’t think there were well defined criteria for what was good, 35 

or good enough, mitigation.  And so it was left up in the air and some 

houses were built in places that I think were just awful. 

 

 So I strongly support the proposal, but I do think there are opportunities 

to improve it through clearer definitions of terminology, by being very 40 

clear what we mean about “intolerable”, using more transparent, 

common models and assumptions to define the zone boundaries, and 

last and most importantly, ah, providing for effective control of 

development in areas where the risk is significant, but not intolerable.   

 45 
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 And as I have said already, I do not think that is up to me to decide.  I 

listened to Helen Beaumont explaining how the Council had come to 

their decision.  I think the only thing I would point out is that when you 

do consultation with people who self-select to come and make 

representations to you, what you will get is the articulate, the wealthy, 5 

the losers from a proposal.  What you will not get is the people I have 

heard in the Port Hills saying “why on earth did they ever let houses be 

built in some of these situations”.   

 

 So I will rest there, I think, and hand over for questions.  I do not 10 

personally feel super comfortable with letting a lot of risky areas 

allowed permitted development, but that is a decision for Christchurch, 

not me. 

 

SJH:   Mr Radich? 15 

 

MR RADICH:   Yes, sir.   

 

<CROSS-EXAMINATION BY MR RADICH [12.59 pm] 

 20 

MR RADICH:   Mr Taig, thank you for your evidence which I read while 

looking from my window across houses in Wadestown, in Wellington 

perched, on the side of cliffs and had an urge to run to the middle of the 

Hutt Valley.   

 25 

MR WINCHESTER:   It is a flood plain. 

 

SJH:   I think it is a flood plain.  Tsunami. 

 

MR RADICH:   Then I read the flood plain evidence and I thought Wairarapa.   30 

 

 I just want to pick up on a point that you were making towards the end 

there of the importance of definitions, of explaining to the general 

public what is tolerable and what is intolerable. 

 35 

  [1.00 pm] 

 

 I do not know if you had a chance to read the evidence of Dr Wendy 

Saunders, and she makes some suggestions about definitions.  Can I 

hand up, and I will just explain to the Panel and to you what this 40 

document is, it will be produced by Andrew Willis, and it is just for 

ease of reference, and it includes all of the Crown’s suggested changes, 

that is to say Dr Saunders suggested changes and that of Andrew 

Willis, in a yellow marked up copy, a bit like the last time round.   

 45 

 So I wonder if I could just ask a member of the Secretariat… 
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SJH:   Give us a number – exhibit 2 for the record Mr Radich. 

 

EXHIBIT #2 – EVIDENCE IN CHIEF, MS CARTER ATTACHMENT A 

13.02.15 5 

 

MR RADICH:   Thank you.  Exhibit 2, hopefully there, it is just a large pile.  

Thank you.  And one for the witness, thank you.  I have got one too.   

 

MR TAIG:   Now the yellow highlights in this document are suggestions that 10 

have been made by Ms Saunders or by Mr Willis, and I am just looking 

at the moment at page three of this document, and you will see it 

marked up in yellow there, there are some key concepts that are 

described.  I do not know if you have had a chance to consider, have 

you, Ms Saunders’ evidence itself? 15 

 

MR TAIG:   I have seen it; I haven’t read it in detail. 

 

MR RADICH:   All right.  Well look, this is the content of her evidence just 

placed into this particular document.  So at a very general level do you 20 

see some benefit in a description in an introductory chapter to a 

proposal, such as this, in explaining what is a risk based approach?   

 

MR TAIG:   Yes. 

 25 

MR RADICH:   Have you had any opportunity, perhaps from what you have 

said, only a limited one, to look at the words that Ms Saunders has 

suggested there? 

 

MR TAIG:   I have not looked in detail, looking at them now the definition of 30 

“intolerable” is very much aligned with what my expectations would 

have been. 

 

MR RADICH:   Yes. 

 35 

MR TAIG:   I have not read the others; I am just reading those now. 

 

MR RADICH:   Yes, all right.  And if you just cast your eyes down, and again 

I am not looking for a complete word-smith-perfect outcome, but if you 

cast your eyes down at the levels of risk paragraphs where reference is 40 

made to “acceptable”, “tolerable” and “intolerable”, would that sort of 

information be helpful do you think? 

 

MR TAIG:   Well I have said in my evidence I felt that the definitions should 

be provided, so yes.   45 
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MR RADICH:   Yes, okay.  Just to take that a little further, and if I may, sorry, 

if I can ask – I should have had this done while you were moving 

around, there is one other document that I will just hand to you. 

 

SJH:   Exhibit 3. 5 

 

MR RADICH:   Exhibit 3.  Thank you. 

 

EXHIBIT #3 – FLOODING, LIQUEFACTION, SLOPE STABILITY 

RISK DOCUMENT 10 

 

MR RADICH:   Now this, to explain, is purely a constructive of mine where, 

without wanting to again word-smith anything too carefully, one 

endeavours to explain to a member of the public what this is all about.   

 15 

 And so this document, and it might be for example that it finds its way 

into the introductory section or it might be that it actually forms the 

basis for some policies for example, but at a very broad level this 

document seeks to say to the members of the public who otherwise 

might be baffled, how are flooding areas defined.  Then what risks are 20 

we using when we are talking about defining these, and then how have 

we fixed activity statuses based on that risk? 

 

 So it endeavours to do that, and the words may well be imperfect, but 

the notion is what I am looking for.  It does that also for liquefaction 25 

and for slope instability.  Do you see the benefit, and please take your 

time to look at it if that helps, in going further in this way to explain 

what this proposal is all about and how it works?   

 

MR TAIG:   Well, yes, I have pretty much said so in my evidence. 30 

 

  [1.05 pm] 

 

SJH:   Yes, but the Crown are obliged to put their evidence to you, Mr Taig, to 

see how you respond to it. So it might be repetitive, but it has to be 35 

done. 

 

MR TAIG:   Yes, I agree, this would be helpful. 

 

MR RADICH:   So the more the better, effectively? 40 

 

MR TAIG:   Well, I would not want to tell you people to refer to the 

Encyclopaedia of Britannica.  

 

MR RADICH:   That is true, you could give them their briefs of evidence. 45 
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SJH:   He is flooded with words, Mr Radich. 

 

MR RADICH:   Quite so, sir. Now, your evidence raises the broad and very 

interesting and challenging point of where to draw the line between 

what society wishes to control or prohibit and what should be left to 5 

individual choice, and of course at the risk of going over the obvious, 

but the more conservative we are in defining risk, the larger the area 

that we end up with managing, that is right, is it not?  In terms of what 

we define as being intolerable? 

 10 

MR TAIG:   Yes. 

 

MR RADICH:   If we were to adopt a whole of hazard approach, not a risk 

approach but a whole hazard, where we get a large area in the truly 

conservative and intrude potentially considerably? 15 

 

MR TAIG:   Or we would get such a large area that we find ourselves forced to 

make compromises which get us into the sort of situations I described, 

where we actually make a very non-precautionary decision, because we 

did not have proper criteria, evidence-based criteria deciding what was 20 

okay. 

 

MR RADICH:   Your evidence has been that you prefer the standard which has 

been adopted in some respects in terms of the modelling of a one in 

10,000 threshold for risks that are intolerable and prohibit development 25 

there, and then something that is a magnitude or two below that for 

what is a significant risk where development would be limited, and 

could just have those effectively two more consistent thresholds.  

 

MR TAIG:   Sorry, I am not quite sure what you are getting at. 30 

 

MR RADICH:   No, that is fair enough. Paragraph 6.5 of your evidence, you 

said that really your advice to the Council was to define one threshold 

above which risk is intolerable? 

 35 

MR TAIG:   Yes. 

 

MR RADICH:   A good starting point would be 10-4? 

 

MR TAIG:   Yes. 40 

 

MR RADICH:   Then at 6.6 your advice also was that it should adopt a risk 

threshold perhaps 10 or 100 times lower in terms of where 

development should be restricted? 

 45 

MR TAIG:   Yes. 
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MR RADICH:   So your preference has been to effectively manage zoning, if I 

can use that word broadly, through managing the threshold, whether it 

is to the -4 or to the -2 or to the -3? 

 5 

MR TAIG:   Well, given that we are talking about a planning zone definition 

regime, yes. 

 

MR RADICH:   What the Council has done, and you comment on it, is rather 

than doing that directly it has adopted the modelling assumptions that it 10 

has used for some of the zones, and I think you said just before that 

effectively that produces a kind of a buffer level where you have, 

where it was tolerable in rock fall one and still intolerable, and this is I 

think the point that you are concerned about in rock fall two, but a 

broader area?  15 

 

MR TAIG:   Yes. 

 

MR RADICH:   Am I right in thinking they are both different ways of whether 

you change the threshold in terms of life risk or whether you change 20 

the modelling assumptions, they are both different ways of defining 

risk, are they not, for planning purposes? 

 

MR TAIG:   Yes. 

 25 

MR RADICH:   Can I ask you just one further thing about the yellow marked 

up document that you have, towards the end of this, now in terms of the 

– let me take you to the page itself. If you look at page 41 please? 

 

MR TAIG:   Okay. 30 

 

MR RADICH:   These pages 41 through to 46 are a set of effectively 

assessment or discretionary criteria that the Council will apply when it 

is looking at areas that are within restricted discretionary activities, 

discretionary activities, in the slope and stability management areas. 35 

 

  [1.10 pm] 

 

 So having set these lines on the page these are the things that the 

Council will look at in determining whether or not to grant a resource 40 

consent.   

 

 The yellow changes, throughout these few pages that you will see, 

endeavour to align the criteria with the notion of risk rather than 

aligning it with the hazard per se.  And if you would just, in the short 45 
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time you have, cast your eye across some of those changes, is the point 

I make understandable? 

 

MR TAIG:   Yes, and in 5.10.2.(ii) it doesn’t seem to make a huge difference 

in terms of the specific point you made.  In 5.10.3, yes, it does make 5 

that clearer in and in 5.10.4. 

 

MR RADICH:   Yes.  And do you see benefit in the criteria consistently 

dealing with risk rather than hazard per se? 

 10 

MR TAIG:   Yes. 

 

MR RADICH:   One of the matters that the Panel has raised in its minute, and 

feel free to say if you don’t feel able to respond to this, is the possible 

use of non-regulatory methods to look at managing risks beyond rock 15 

fall area 2, is that something that you feel able to comment on and if so 

what would your comment be? 

 

MR TAIG:   I think the simple comment I would make is that the plan and the 

proposal we are looking at to me is one part of a much larger set of 20 

measures by national and local government to try and manage this risk 

from natural hazards.  And I think Helen Beaumont mentioned that 

there will be a natural hazards strategy with lots of other elements to it.  

I think it would be very helpful to see the different roles of these 

different elements of the whole system laid out.  But it seems to me that 25 

what the plan is primarily about is about preventing development such 

as would add to the numbers of properties and people being put at 

significant levels of risk. 

 

MR RADICH:   Yes.  Are there any examples you can think of as to non-30 

regulatory ways of managing the rock fall risk beyond the line on the 

paper? 

 

MR TAIG:   I am struggling to think of written down risk management or 

regulatory regimes but when I was here last year, a year ago, I noticed 35 

in Wellington how you only have to upgrade an earthquake prone 

building to 33 percent to be compliant but a lot of offices that are 

advertised for rental say “upgraded to 100 percent”, “upgraded to 

70 percent”.  The market would clearly, when people are super hazard 

aware, attach a premium to being more precautionary. 40 

 

 Now, what worries me more is if we go another – I have noticed even 

now just four years on, you know, a lot of people are starting to say, 

“Well, all that GNS stuff was very pessimistic”, you know, and “we 

have got hundreds or thousands of years free now until something big 45 

happens again”.  Society has a short memory of these bad things 
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happening and so I wouldn’t want to be too reliant on the market as a 

mechanism.   

 

 What I would find very difficult to wear would be that people could 

freely buy a house where the level of risk was just below 10-4 and they 5 

had no advice or warning of that at all.  And I recognise that if you start 

drawing lines and saying, “These are areas where you can’t sell your 

house to anyone except the government or the Council” you are going 

to slam property values.  If you stick it on the LIM that there is a 

significant level of risk it will presumably affect the property value, I 10 

don’t know how much. 

 

 But I would be very keen to see some form, if there aren’t going to be 

regulatory measures taken to control risk further down the hill as it 

were where there is still a significant hazard, then I would be very keen 15 

to see some form of non-regulatory measures being employed. 

 

MR RADICH:   Thank you, that is helpful.  I just want to finally, and I am 

conscious of time, but there was another matter that came  out of the 

Panel’s minute that it would be valuable to explore with you a little 20 

further if I may.  And that is that the prospect, for example, of replacing 

some of the discretionary considerations here with a permitted based 

regime that might turn on certification, if that makes sense to you; so 

rather than for example having restricted discretionary status there 

might be something that is permitted based on a certified outcome, if its 25 

sufficiently certain, and what I am just interested is the notion in terms 

of risk itself. 

 

  [1.15 pm] 

 30 

 What additional information would be needed, what would be needed 

in order for an appropriately qualified person, to be able to say in 

relation to a particular piece of land that, its outside the 10-4 risk or 

intolerable status.  Is there anything that you can think of that would be 

concrete, certain not discretionary that would enable that assessment to 35 

be undertaken for a particular property? 

 

MR TAIG:   So what we are getting at here is the effectiveness of mitigation, I 

take it? 

 40 

MR RADICH:   Yes, the effectiveness of mitigation, conditions on that site in 

particular, yes, I think those two factors. 

 

MR TAIG:   Yes.  What I presume is it, when you introduce a regime like this, 

you start with a pretty broad brush definition - - -  45 
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MR RADICH:   Yes. 

 

MR TAIG:   - - - of where these risk levels are.  you go out and then do an 

exercise in ground truthing, I am sure we have heard it here a lot more 

about that, tailor it to local features.  I would envisage that there would 5 

be some ongoing process whereby people did have the opportunity to 

challenge or to request the lines be moved in light of, well evidenced 

and supported, proposals to reduce the risk. 

 

 Now what I would not want, is to go back to a regime that said, “If I 10 

can get a geotechnical expert to sign off that putting a fence behind this 

house will make it all okay that will be all right, won’t it”.   

 

 Yes, I think the key thing that is required to make what I envisage here 

work, is there has to be evidence based proper assessment of the 15 

reliability of the mitigation that you are going to rely on in order to 

shift one of these risk boundaries. 

 

MR RADICH:   Yes.  What degree of subjectivity is there in an assessment of 

that sort? 20 

 

MR TAIG:   There will always be an element of judgement and subjectivity, 

and I think there are two ways you can look at this, you can either try 

and make what you are doing as flexible as possible, as subject to 

challenge and tailoring to local circumstances as possible.  But at some 25 

point you probably have to draw a line say, “Sorry, yes that is it, the 

cost, the time it is going to take” – and I remember sitting in on some 

of these discussions with the Council back in late 2011 

 

 Yes, at some point it might be better simply to say: “That is the zone, 30 

we have defined it, we are the regulator, we have consulted on it and I 

am sorry some people will lose out who might be slightly unfairly 

treated – there might have been a remedy but that is the way it is for 

now, and if you want to vote us out then you will have an opportunity 

in however many years’ time”. 35 

 

MR RADICH:   All right. 

 

MR TAIG:   So I am a bit torn, I would like to see something which is flexible 

and provides for local tailoring to people’s individual circumstances, 40 

but I also recognise the difficulty from the Council’s point of view of 

trying to be infinitely flexible and adaptive in tailoring, because it costs 

a lot of money and takes a lot of time to determine these things reliably. 

 

MR RADICH:   Yes, I understand.  Thank you very much, no further 45 

questions, sir. 
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SJH:   Thank you.  Mr Smyth? 

 

<CROSS-EXAMINATION BY MR SMYTH [1.18 pm] 

 5 

MR SMYTH:   Thank you.  Good afternoon, Mr Taig. 

 

MR TAIG:   Good afternoon. 

 

MR SMYTH:   Can I ask you, Mr Taig, in the context of AIFR, which is the 10 

annual individual fatality risk, is risk a combination of the existence of 

a hazard and the likelihood of it happening in a particular time and 

place? 

 

MR TAIG:   There are lots of different definitions of risk.  Its inevitably 15 

involves defining the likelihood of a specified outcome and so that, 

because there is an adverse outcome there must be a hazard there, so it 

involves that being a hazard and risk is usually a metric, a measure that 

we define, related to the likelihood of some specific outcome occurring. 

 20 

MR SMYTH:   And it is a human concept risk, it is what we use to try and get 

to that point really, isn’t it?  It is not the physical concept or a, you 

know - - -  

 

MR TAIG:   No, it is a human concept, it has huge scope for flexibility in 25 

definition. 

 

MR SMYTH:   So you say in your brief of evidence and the paper which 

accompanied it, that what is acceptable as an AIF (ph 0.10) or as 

informed by what risk people in New Zealand are already suffering 30 

and, say, for example, in the UK there might be much less geological 

risk but perhaps much higher manmade risk, such as nuclear power 

stations or terrorism or cricket teams? 
 

  [1.20 pm] 35 

 

MR TAIG:   In principle, yes. 

 

MR SMYTH:   And you say that 10-6 baseline for New Zealand in relation 

natural hazards? 40 

 

MR TAIG:   Rather more than that, yes. 

 

MR SMYTH:   When you say rather more than that, you mean - - - 

 45 
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MR TAIG:   I think in my GNS report it says between two and three times 10-6.  

It is the long term historic average faced by New Zealanders which I 

suspect, strongly suspect, understates the true long term average 

because we have not yet seen examples of the events which would 

actually dominate average risks. 5 

 

MR SMYTH:   Right, and could you express that in a number because I am a 

lawyer, and I am struggling with this logarithm of scale, I was dreadful 

at maths, so that is why I became a lawyer, which is kind of silly, but? 

 10 

MR TAIG:   The average New Zealander lives with two or three chances in a 

million per year of being killed by natural hazards at least, and I 

suspect it might be quite a lot higher than that. 

 

MR SMYTH:   You also say that you feel and you have accepted that it is the 15 

community’s decision rather than - - -  

MR TAIG:   Absolutely. 

 

MR SMYTH:   - - - you have been quite strong with that throughout evidence, 

although I suppose – well, we will get to that in a second, it is not 20 

appropriate to regulate a 10-5 because, as you say, in your direct 

evidence, that it would cause massive chaos, that there would be so 

many people in New Zealand are subject to that level of risk that you 

would have to turn out the lights and decamp to Australia - - -  

 25 

MR TAIG:   When I say not acceptable to regulate, what I meant was not 

acceptable to define as intolerable, ie, we are not prepared to live with 

this any longer.  We will stop people having a right to live in houses 

with that level of risk.  I did not mean that that would be an unsuitable 

level at which to regulate to stop more people being put at risk. 30 

 

MR SMYTH:   Well that is an interesting point, so given that point, if there are 

hundreds of piles of people in New Zealand subject to 10-5 are you 

saying that there are large areas of New Zealand where future 

development should not occur? 35 

 

MR TAIG:   That is up to New Zealanders to decide.  If New Zealanders were 

to decide collectively that we really, really, really do not want anyone 

to have to live with a risk of let us say, 10-4 or more from natural 

hazards, then to me a good corollary of that would be that we would try 40 

and stop any more people having to live at levels about 10-5 or more. 

 

MR SMYTH:   But I suppose – is that realistic in the context – New Zealand is 

not a very large country and we have to live somewhere on the islands 

and quite a large amount of your evidence is that quite large amounts of 45 

New Zealand are subject to at least 10-5 risks? 
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MR TAIG:   Yes, but that does not mean we should keep putting more houses 

in places that are at those levels of risk. 

  

 I lived in Wellington with my family 12 year ago for seven months.  I 5 

go back now, I just cannot believe all the places where people have put 

houses in stupid places.  It is amazing. 

 

MR SMYTH:   My next point and I am probably meandering slightly, Mr Taig.  

You say in your evidence that 10-4, it might be appropriate to regulate 10 

as a (INDISTINCT 4.11) because it only affects hundreds or 

thousands of people throughout New Zealand? 

 

MR TAIG:   I was picking out a starting point for discussion.  Yes, and by and 

large, the people who live in those areas of risk, at that kind of risk 15 

level, something is being done to deal with it, and I was very conscious 

of this.  You have a sort of a sliding scale of risk in your mind, and then 

as you come down this scale – if up here perhaps you see the divers 

who work on offshore oil platforms in the North Sea who run 

horrendous risks in their work.  You know, Lyttelton Harbour, I notice 20 

there have been three deaths there in the past year - very, very, high 

mortality rates in some New Zealand industries, you think well, that is 

not a risk level that is going to be appropriate for people to be bringing 

up families in houses living with those one in a thousand and higher 

kind of risk levels. 25 

 

  [1.25 pm] 

 

 You then start coming down to the other end and saying well, people 

being struck by lightning or meteorites, perhaps those sort of things, if 30 

we start getting too fussy about those, we are never going to let 

anything happen and hence the -4 did seem to me a sort of point around 

which something would always get done. 

 

MR SMYTH:   Can I take you to page 21 of the paper accompanying your - - - 35 

 

MR TAIG:   This is the GNS Report? 

 

MR SMYTH:   Yes. 

 40 

MR TAIG:   Yes. 

 

MR SMYTH:   I am sorry, it might not be 21 – I will get the correct number in 

a second. 

 45 
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 The point I am going to make is – sorry page 18 – beg your pardon, 19.  

And I do not impress my learned friend Mr Radich anymore, but is it 

not the case that Wellington, Timaru and Gisborne suffer a greater than 

10-4 risk from local source tsunamis? 

 5 

MR TAIG:   They did before people did anything to provide education and 

warnings to reduce the risk. 

 

MR SMYTH:   Well, my understanding is that there have been papers by 

Messrs Webb and Berryman, and that is the current risk set out for 10 

those centres in relation to – that is the risk they are referring to in that 

GNS report. 

 

MR TAIG:   And as it says – in the first sentence of the preceding paragraph, 

these figures are before any new mitigation measures are put in place.  15 

Those mitigation measures are now in place. 

 

MR SMYTH:   And in relation to local source tsunamis where the warning 

would be - - - 

 20 

MR TAIG:   Modest. 

 

MR SMYTH:   - - - modest, would that increase, sorry, decrease the risk from 

greater than 10-4 to above 10-4? 

 25 

MR TAIG:   I do not know, I have not looked in any detail at the latest tsunami 

risk studies. 

 

 

MR SMYTH:   But would you accept there is at least a reasonable possibility 30 

that significant parts of Wellington suffer from a greater than 10-4 risk 

from local source tsunamis? 

 

MR TAIG:   I do not know, I really do not know, I do not know how much the 

risk is from local source and how much is from far distant source 35 

tsunamis.  My understanding is that in Wellington the effectiveness of 

the counter measures proposed for tsunamis that are now in place for 

tsunamis, is quite good which suggests that it is a high proportion of 

distance source, but I honestly do not know, I am not an expert in 

tsunamis. 40 

 

MR SMYTH:   So the table on page 19 of the report says, “Tsunami risk 

estimate for some east coast cities”? 

 

MR TAIG:   Yes? 45 
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MR SMYTH:   And it has Wellington at greater than 10-4? 

 

MR TAIG:   Yes. 

 

MR SMYTH:   And I suppose New Zealand is a, as you said yourself, they 5 

have put it as its drawbacks as well its compensations, so it is just a 

riskier place to live than quite a lot of your other geological - - - 

 

MR TAIG:   I completely agree, yes. 

 10 

MR SMYTH:   So would it be fair to say that the background risk that people 

would be confident with would be greater than the background risk that 

say, people in Europe would be confident with? 

 

MR TAIG:   That is why the whole of this paper is written in the concept of the 15 

risk to New Zealanders, to help New Zealanders decide what they 

want.  It is not up to me, I cannot say that often enough. 

 

 The key point I am making is that where the risks are above 10-4, 

people are doing something about it, they are not sitting there and just 20 

saying, “Yeah, that’s okay, we will just let people live with that.”  

 

MR SMYTH:   Can I take you to page 10 of the report, of the paper, I beg your 

pardon, the (INDISTINCT 0.08) paper. 

 25 

  [1.30 pm] 

 

MR TAIG:   Yes. 

 

MR SMYTH:   And I will bring you down to 3.11(e), and there is a principle 30 

expressed there of the inadvisability of using quantitive risk estimates 

as a sole determinant of decisions. 

  

MR TAIG:   Absolutely. 

 35 

MR SMYTH:   So in the context of this planning process, we have a 

quantitative estimate in relation to risk which – and I accept this isn’t 

your fault or problem in a sense – but it has triggered an automatic 

zoning overlay in relation to properties in an area wide basis, do you 

think that is appropriate? 40 

 

MR TAIG:   It is not just a calculation of risk that goes “splat” in there at the 

zones, it is a calculation of risk followed by a process of local tailoring 

and adjustment and community consultation which is part of what we 

are doing now. 45 
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 I think you have to start from somewhere.  I feel New Zealand needed 

an approach which was better based on evidence than what they had 

before and I think this is a pretty good way to start. 

 

MR SMYTH:   Right, accept that.  One of the problems, conceptual problems I 5 

have in relation to – this is in relation to rock fall – is the lines on the 

map, so I am a member of the public and I go to buy a house and I see 

10-4 rock fall hazard area 1 and I go “No, not buying that”. 

 

MR TAIG:   Mm'hm. 10 

 

MR SMYTH:   However, that line on the map is a representation, it looks like, 

as you have said I think in your brief of evidence, it looks like a crisp 

representation of what is happening, but it is a rather crisp 

representation of a rather fuzzy calculation and the ambit of that is, the 15 

level of uncertainty is one order of magnitude halfway down - - -  

 

MR TAIG:   Mm'hm. 

 

MR SMYTH:   - - - 10-4 which is I understand it is between, 1,000 and 20 

100,000, right? 

 

MR TAIG:   One in a thousand, one in a hundred thousand. 

 

MR SMYTH:   Yes. 25 

 

MR TAIG:   Yes, yes. 

 

MR SMYTH:   I beg your pardon.  So the scale of uncertainty is 99,000? 

 30 

MR TAIG:   Yes, it is times or divide by 10. 

 

MR SMYTH:   Yes. 

 

MR TAIG:   Yes. 35 

 

MR SMYTH:   So if you look at the risk line of 10-4, on a statistical basis, and 

this is what this model is, is a statistical model, aren’t you nine times 

more likely to be outside the 10-4 level as being inside – and I use the 

phrase “outside” as being - - -  40 

 

MR TAIG:   No, that is a completely wrong understanding. 

 

MR SMYTH:   Right, on a statistical basis why is that? 

 45 
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MR TAIG:   Because the things are not distributed neatly according to the 

number of numbers between – the number of units between a thousand, 

10,000 and between 10,000 and 100,000. 

 

MR SMYTH:   But – yes, I accept that, but my understanding is, that the model 5 

itself is uncertain to that basis. 

 

MR TAIG:   Yes. 

 

MR SMYTH:   That is the level of uncertainty? 10 

 

MR TAIG:   Yes, but that does not for a moment mean, that you are – if you 

spend a 100,000 coins but only 10,000 of them come down over there 

and 900 however many thousand come down over there.  I think you 

are misunderstanding the nature of this uncertainty. 15 

 

MR SMYTH:   Well, could you explain that please? 

 

SJH:   Well the witness has, Mr Smyth. 

 20 

MR SMYTH:   I am not sure that he has, sir, at least if he has I have not 

understood it. 

 

SJH:   Well, I think – well that might be the issue. 

 25 

MR TAIG:   Can I explain how I conceive that uncertainty? 

 

MR SMYTH:   Yes. 

 

MR TAIG:   I conceive it as, the 10-4 is the best estimate that GNS were able to 30 

make, as then subsequently adjusted by the Port Hills Geotechnical 

Group through ground trothing; so we have gone through a multistage 

process and we have got to that, and it could be 10-3 and it could be 10-

5, and we really do not know.  But that does not mean that it is more 

likely to be one side or the other. 35 

 

 My view is, it is – we do not really know how likely it is to be one side 

or the other, but there is no significance at all to the fact that there are 

more digits between 10,000 and 100,000 than there are between 1,000 

and 10,000 that is irrelevant. 40 

 

MR SMYTH:   But is not the level of uncertain – if you are – so you are 

basically saying - - -  

 

SJH:   Look, we will take the luncheon adjournment thank you for – we will 45 

start back at 20 past one thank you – two sorry, 20 past two. 
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MR SMYTH:   Thank you, sir. 

 

ADJOURNED [1.35 pm] 

 5 

RESUMED [2.22 pm] 

 

SJH:   Thank you.  Mr Taig, you are still on your former oath. 

 

MR TAIG:   Certainly. 10 

 

SJH:   Yes, Mr Smyth. 

 

MR SMYTH:   Thank you, sir.  Mr Taig, I think we had left off before lunch 

with you telling me I did not know much about maths, which is true, I 15 

do not. 

 

MR TAIG:   That is okay. 

 

MR SMYTH:   I never claimed to.  I am very nearly finished now.  The order 20 

of magnitude up or down is 100,000 or 99,000 I suppose to be 

technical.   

 

MR TAIG:   Yes. 

 25 

MR SMYTH:   That uncertainty still exists after the ground truthing has 

happened, is that correct? 

 

MR TAIG:   That is an interesting question.  There would still be considerable 

uncertainty but some elements of the uncertainty would have been 30 

removed so although it has not been quantified, and I do not think it has 

been looked at in any detail, I would expect it to be modestly reduced. 

 

MR SMYTH:   Well, you are familiar with Dr Massey’s evidence? 

 35 

MR TAIG:   Broadly, yes. 

 

MR SMYTH:   And in his evidence he says, and I will do this in a broad brush 

way rather than taking you to the exact quote, but in his evidence he 

mentions that the properties have been ground truthed in a broad sense. 40 

 

MR TAIG:   Yes. 

 

MR SMYTH:   And then that results in the final lines on the map so to speak? 

 45 

MR TAIG:   Yes. 
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MR SMYTH:   And he then says that the order of magnitude of uncertainty is 

one order up or down? 

 

MR TAIG:   That has got to be about right, yes, it is not going to make much 5 

difference before and after the ground truthing. 

 

MR SMYTH:   So if you threw your 100,000 coins up in the air and quite 

likely apparently hit me on the head.  Basically I suppose the basic 

point I am trying to make is when we see that line on the map we do 10 

not know whether the actual risk line is 10-3 or 10-5 or somewhere in 

between, we just know it is within a range of that? 

 

  [2.25 pm] 

 15 

MR TAIG:   That is right, yes. 

 

MR SMYTH:   And you say that that could be an acceptable risk line in your 

evidence, as like 10-3 to 10-5, you would not be out of step with 

international practice if you took any intolerable risk line? 20 

 

MR TAIG:   I think we are talking two different things.  It is not so much a 

question of being out of step with international practice as making 

sense in relation to risks New Zealanders face, I think.  But one thing is 

what is the level of risk, which is uncertain times or divide by 10, and 25 

the other is what do we think is okay or not okay. 

 

MR SMYTH:   Okay, thank you.  Just two more questions, would you accept if 

credible not just, you know, hiring your “geotech for hire”, but if you 

had credible properly designed rock protection works that would either 30 

protect single or multiple properties or even parts of properties.  Say, 

for example, one had a 50 hectare block or a 50 acre block and part of 

it was cliff face and, you know, there is no point protecting that 

obviously, but you want to protect the area around the house.  If one 

did those works would it be appropriate for the risk line to be removed 35 

if there were credible works that had a reasonably lengthy lifespan, 

would it be appropriate to move the risk line to reflect that? 

 

MR TAIG:   In an ideal world where the cost, time and detriment to everybody 

of having endless debates about things did not matter, then it would be 40 

very reasonable to move them.  In the real world there will be limits on 

how flexible you can afford to be, simply because it does take a long 

time sorting these things out. 

 

MR SMYTH:   But in the sense that if somebody decided they have a property 45 

and, as a result of this District Plan process, it was found to be at risk of 
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greater than 10-4, and they had a structural engineer and an engineering 

geologist and whatever else they needed and they put in place works to 

reduce the risk below 10-4 for that part of the property where they were 

normally residing, the house and the grounds? 

  5 

MR TAIG:   Well, in principle I would be perfectly happy with that.  In 

practice I have seen a couple of submissions that have attached 

assessments saying, “And now the risk is clearly less than 10-4” where 

the risk assessments were clearly very difficult to follow at least, and 

would definitely require someone independent to check them. 10 

 

MR SMYTH:   That could be the Council, could it not? 

 

MR TAIG:   It could.  So how much public resource do we want to devote to a 

process to make this fair at the micro level for every person that wants 15 

to safeguard a piece of their garden or - in principle I am with you, yes, 

and I think one of the attractions of this process is it does provide a 

framework within which, with a proper evidence based process, you 

can justify how to make changes to where the lines are based on the 

mitigation that people put in place. 20 

 

MR SMYTH:   So in principle mitigation would be perfectly appropriate to 

move the risk lines? 

 

MR TAIG:   In principle, yes.  In practice the acceptance that you would, if the 25 

Council makes a decision that it will accept without any limit 

applications for making variations to the line, then you should accept 

that you are in for a significant increase in public expenditure to check 

all those. 

 30 

MR SMYTH:   Only if people actually make those applications? 

 

MR TAIG:   Of course. 

 

MR SMYTH:   And obviously they would have to go through the expense of 35 

making those applications? 

 

MR TAIG:   Yes. 

 

MR SMYTH:   It would be similar to a normal resource consent process and I 40 

accept you are not a planner. 

 

MR TAIG:   No. 
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MR SMYTH:   I think my last question is you say in your report for the 

Department of Building and Housing, which you refer to in your 

evidence. 

 

MR TAIG:   Oh, yes. 5 

 

MR SMYTH:   You say that “if the earthquake had happened at night the 

fatalities due to slope collapse in the Port Hills may have exceeded 

those in the CBD”. 

 10 

MR TAIG:   Yes. 

 

MR SMYTH:   My understanding is that there was very few deaths in the 

Port Hills due to houses being destroyed, what is your basis for that? 

 15 

  [2.30 pm] 

 

MR TAIG:   About 200 boulders one metre or more rolled into or through 

houses in the Port Hills on the 22 February earthquake.  When I first 

reviewed GNS’s work, I said, “have you done a study to look at why so 20 

few people were hurt?”  

 

 I am pleased to say, eventually they did get round to doing a study and 

my daughter did it and which found the unsurprising conclusion that 

no-one was hurt because it happened in the middle of the day and they 25 

were all out.  But when you look at the damage that was done to 

houses, I do not think you can argue that people whose beds were 

smashed to smithereens would very likely have been killed if the 

earthquake had happened at night, and there were several cases of such.  

 30 

MR SMYTH:   So there were several cases of houses being badly damaged but 

only several? 

 

MR TAIG:   Well, you would have to ask Mr Massey who probably knows the 

figures better.  If I remember correctly, I think there were at least 50 35 

houses that were impacted by a boulder a metre or more across.  200 

boulders in all went through them, and I have still got quite a library of 

photos I have taken myself of houses which were pretty much 

destroyed, and the parts of houses, of course, that were most destroyed, 

were the most uphill parts which tend to be the bedrooms because 40 

people tend to put their living spaces at the front where they get the 

view, and the bedrooms at the back where it does not matter that you 

have no view. 

 

 But I am very confident that had the earthquake happened at night, 45 

there would have been – I would have been very surprised if there were 
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less than 10 fatalities in the houses in the Port Hills and I would have 

been not at all surprised if there had been 20 or 30.  

 

 And I met the Royal Commission and I made this point to them and 

they recognised it and I think had circumstances been different, we 5 

would have had a Royal Commission into why permission was given to 

build houses in a lot of those places, I am confident of it. 

 

MR SMYTH:   Okay, thank you, Mr Taig. 

 10 

SJH: Ms Watson. 

 

<CROSS-EXAMINATION BY MS WATSON [2.32 pm]  

 

MS WATSON:   We have been through the fact that you have recommended to 15 

the Council that they should control development in areas that are 

subject to significant risk, and you have explained very well that that 

risk is still below the intolerable line 10-4. 

 

 What I would like to understand is what level – do you think that 20 

control should be exercised down to what would be deemed the 

acceptable level? 

 

MR TAIG:   As I use the terminology, acceptable means low enough, you do 

not need to worry about it very much.  So clearly anything which is 25 

above acceptable implies you do need to worry about it and do 

something about it.    

 

 Now that does not necessarily mean that you have to restrict 

development but in a lot of risk based regulatory regimes with which I 30 

am familiar, you would have a notification type process where you 

have to inform the regulator if you have something that gives rise to a 

hazard, and then the regulator may or may not decide to ask you for 

further evidence about the risk before deciding whether or not to let 

you do what you want to do. 35 

 

 Sorry, that is a bit long winded. 

 

MS WATSON:   No, that is good thank you.  So going at what that level would 

be, is that level something sort of around the 10-6? 40 

 

MR TAIG:   Well, it depends what you regard as significant or insignificant, 

and as I keep saying, that is really not for me to decide, that is for 

Christchurch and New Zealand people to decide. 

 45 
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 In a very general sense, I would be pretty confident in saying in most 

places in the world for most risk causes other than things that are 

deliberate actions designed to hurt somebody, that something below 10-

6 is getting down into the noise, this is something we would worry 

about. 5 

 

 In terms of what level you start introducing planning restrictions, I 

think that is a different question. 

 

MS WATSON:   So in that area of between 10-6, and say the intolerable level 10 

with the societies or the public have set what that level should be, and 

in this case, the Council, would you be in favour of some type of 

approach where there was a certification type process or a controlled 

activity status where you are going to get consent, but there might be 

conditions imposed? 15 

 

MR TAIG:   Right.  In the regimes with which I am familiar, very often there is 

a central highest risk zone defined, and in that the policy is to get 

people out over time, often in ways with different creative solutions, 

that can allow those who really want to carry on living there to do so, 20 

but do not allow them to sell on, so you do not perpetuate people living 

there beyond current residents. 

 

  [2.35 pm] 

 25 

 And then very often there is a bound outside there where if you want to 

build a garage on your house, for example, that is fine, if you want to 

add a bedroom to your house, no, because that would increase the 

number of people on average living in that risk zone. 

 30 

 If you want to set up a warehouse that only requires someone to be 

there one hour a day, that is fine.  If you want to set up a school, then 

absolutely not. 

 

 So I am very familiar with this idea that you have gradation, that below 35 

the intolerable then what you are doing, is you are getting progressively 

more restrictive as you approach that intolerable threshold. 

 

MS WATSON:   So can you – I am not sure if you have been involved in the 

discussions, but can you elaborate on why the decision has been made 40 

not to control the risk level, or control development below the 

intolerable level? 

 

MR TAIG:   All I can do is – I was not there when some of those discussions 

happened, but I do know that the Council speaks the truth when it says 45 

these things have been debated with the community because I was there 



 Page 85 

  

Ch5: Natural Hazards (Part) 02.03.15 

doing public consultation sessions a year ago in March, and I am 

presuming that a compromise has been struck as always happens in 

these things between what the people who are more proportionately 

minded would like, and what the community which will in this, as well 

as in any other case, will be exemplified by the people who would lose 5 

out in the policy will make a fuss about. 

 

 So I am guessing that the Council has struck a compromise between 

what they thought people would wear and what they would ideally like 

to do to protect people as much as they can.  But I really cannot speak 10 

for the Council. 

 

MS WATSON:   Right, thank you.  So my understanding is that you gave 

advice that a good starting point would be the 10-4? 

 15 

MR TAIG:   As an intolerable threshold. 

 

MS WATSON:   As an intolerable threshold, and so then moving from that 

point to actually decide that not only was it going to be the starting 

point, it was going to be the end point in terms of intolerable.  Have 20 

you given any further advice or been asked to provide further 

explanations or comparisons? 

 

MR TAIG:   Yes, and I have said to the Council that to me it is completely 

illogical that if something is intolerable there, and you can do what you 25 

like right there.  That to me does not make sense, and a lot of that is 

behind my comments on clarifying the (INDISTINCT 2.35) in the 

Plan.  I do not think when it says intolerable in the Plan it really means 

intolerable in the way it is often used in risk regulation management. 

 30 

MS WATSON:   No, no, it seems that way, that is correct.  So you recommend 

at one stage in your evidence, I think it is paragraph 3.2, that the 

proposal could be improved by avoiding the use of the term intolerable 

to describe this sentence within which there is no policy to make the 

termination of that activity. 35 

 

 You seem to be saying there that the problem is that they have used the 

word ‘intolerable’, when they do not actually consider it to be 

intolerable? 

 40 

MR TAIG:   I think so, yes. 

 

MS WATSON:   Would it not be more appropriate to actually shift the 

intolerable level up to 10-3, recognising that people have control and 

they can choose to live there? 45 
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MR TAIG:   Well, that is entirely consistent with what my advice was to the 

Council in the first place.  And I guess it is possible that that is not 

inconsistent with what has ended up happening, and if I were defining 

zones for planning, I would never define them on the basis that CERA 

used for defining the red zones and which became the basis of the 5 

hazard management area one line.  I would always define them on the 

basis of the hazard management area two line without imposing 

onerous evacuation requirements and assuming that people that one day 

might live in a house that would be stuck there all the time. 

 10 

MS WATSON:   The problem with non-complying activities though, is we 

have set the threshold very high in terms of people who want to obtain 

consent above that intolerable level of 10-4.  We have shifted that level 

up to 10-3 and had the non-complying activity status above that, there 

would be an area between 10-3 and 10-4 that could, in fact, be a 15 

discretionary activity where everything could be taken into account and 

it would be a far easier route for applicants. 

 

MR TAIG:   If we suppose for a moment that the Council does not really mean 

intolerable when it is 10-4, I think what the Council actually means is 20 

we are going to get really strict about further development above 104. 

 

 Now to me, the implication of that is somewhere higher than that where 

we would actually start having policies to move people out, would be 

so upset and worried, so to  me, it looks as though they have actually 25 

somewhere at the back of the mind, is a higher threshold of real 

intolerability and this is a threshold for planning.   

 

  [2.40 pm] 

 30 

 But that does not necessarily mean to me, yes, I think there needs to be 

a strong burden of prove on anyone to come along and say, “I think it 

would be okay to build there”. 

 

 I have said in my evidence I am much more relaxed about the people 35 

who have made submissions saying, “We should be allowed to do 

something that does not involve living there full-time” in areas of 

significant risk.  But when it comes to housing, which was what our 

original work was all about, I would tend to be quite precautionary 

about allowing development within about an order of magnitude of 40 

what you truly think is intolerable. 

 

MS WATSON:   Okay.  So in your evidence you have recommended the use of 

common models and assumptions to define the boundaries of risk based 

planning zones.  Do you consider the GNS model a common model? 45 
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MR TAIG:   I am not quite sure what you mean, do you mean “common” as in 

everyday or the model that would be preferred for general application? 

 

MS WATSON:   Well, you used that in paragraph 3.2, you talk about 

recommending the use of common models. 5 

 

MR TAIG:   Sorry, I mean the same model.  Sorry, does that make it any 

clearer? 

 

MS WATSON:   Sorry, no, I still do not understand. 10 

 

SJH:   The same model. 

 

MR TAIG:  The same model. 

 15 

MS WATSON:   Oh, okay, common - - - 

 

MR TAIG:   What the Council have done is use the same level of risk defined 

based on two different sets of assumptions and I think that is a bit 

confusing.  And my preference would have been to have seen the same 20 

basis for defining risk used for both lines so that I understood what the 

difference was in terms of what the Council was saying they were or 

were not prepared to accept on a common yardstick.  Does that make it 

clearer? 

 25 

MS WATSON:   Yes, it does.  I am just going to ask you a few questions about 

risk principles, now. 

 

MR TAIG:   Sure. 

 30 

MS WATSON:   You have indicated that significant numbers of people live in 

particular locations with risk levels in excess of 10-4.  I was curious as 

to what level of earthquake risk people in Wellington live with and I 

think you may have already answered that, that it is below 10-4, is that 

correct? 35 

 

MR TAIG:   Sorry, you mean above or below?  Do you mean it is nastier or 

more benign? 

 

MS WATSON:   More benign? 40 

 

MR TAIG:   Yes, I think most people in Wellington probably face a risk which 

is less than 10-4 but I am sure there are quite a lot who face risks of 

around that order. 

 45 
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MS WATSON:   And when you said in your evidence that in terms of the areas 

where people are living with 10-4, but that you consider in these areas 

that there are attempts being made to reduce the risk, is that – you use 

the example of warning systems in relation to tsunamis, what are they 

doing in terms of earthquake areas where people are living with risk? 5 

 

MR TAIG:   Well, I guess the obvious thing is the Ministry of Business, 

Industry and, whatever it is, Employment has been reviewing building 

standards and is running a number of projects to look at how to make 

buildings safer in earthquakes.  And we have already seen an Act 10 

passed that gets away from the old idea we used to have before the 

2011 earthquakes where it was up to the local authority, the Planning 

Authority, to decide whether to be proactive or responsive in upgrading 

earthquake prone buildings.   

 15 

 And I see this process as being a very good first step which I would 

love to see generalised around New Zealand for taking issues like slope 

collapse in earthquakes more seriously.  I do not think the other hazards 

of earthquakes have received the same attention as the hazard of 

buildings collapsing. 20 

 

MS WATSON:   You have also advised the Council to set a risk threshold 

perhaps 10 or 100 times lower to restrict new development above that 

level and that would restrict new development above 10-5, is that 

correct? 25 

 

MR TAIG:   Yes.  If you regard 104 is intolerable, which isn’t my shout, yes. 

 

MS WATSON:   Yes.  You have given evidence that the risk levels are highly 

uncertain and we have talked about that, about a factor of 10 each way, 30 

so as Mr Smyth has already talked to you about that we might actually 

be sitting in an area where it might be 10-4 but it might be between 10-5 

or 10-3? 

 

MR TAIG:   Absolutely. 35 

 

MS WATSON:   Now, would not site specific assessments in certain locations 

be able to remove some of this uncertainty? 

 

MR TAIG:   I think they might be able to nibble at the edges, but I think the 40 

biggest uncertainty is how often the earthquakes happen, and I think the 

next biggest uncertainty is how much rock are they going to generate 

when they do.  And I don’t think localised site specific assessment is 

really going to tackle those two things. 

 45 

  [2.45 pm] 
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 In terms of where do the rocks go, you know, I think one of the really 

remarkable things about this is, if you look at what the GNS model says 

for each suburb in the 22 February earthquake, it predicts the number 

of houses that will be struck by boulders with an accuracy that I 5 

actually was really suspicious about the first time I saw it. 

 

 So in terms of on average modelling where the boulders go and how far 

they travel and how they spread across the slope, I think the GNS 

model is very well validated and it is those big uncertainties about how 10 

big the earthquakes are, how often they happen and how many rocks 

they generate which are the really, really big contributors to 

uncertainty. 

 

MS WATSON:   Okay.  So you have given evidence that the proposal is 15 

broadly consistent with the principles recommended in the GNS report? 

 

MR TAIG:   Yes. 

 

MS WATSON:   Given that the proposal doesn’t control development in areas 20 

of significant risk, do you still consider that that statement is correct? 

 

MR TAIG:   Yes, I think broadly what the Council have proposed does what I 

had hoped for.  It doesn’t do everything I would have hoped for and, 

you know, if I had been doing something from first principles and 25 

hadn’t had to sell it to the residents of Christchurch I might have been a 

bit more precautionary.  But, as I say, it is not my shout and, you know, 

Ms Beaumont described the process the Council went through.   

 

 What I do think very strongly is that what we have got in the proposal 30 

is a heck of a lot better than what we had before.  And so I really 

wouldn’t like to see what we have got being derailed while we argued 

endlessly about how to make it a bit better although I do, you know, I 

think it can be explained better but I think the broad thrust of the 

proposal is right. 35 

 

MS WATSON:   No further questions. 

 

SJH:   Thank you.  Any re-examination, Mr Winchester? 

 40 

<RE-EXAMINATION BY MR WINCHESTER [2.47 pm] 

 

MR WINCHESTER:   Yes, just briefly, sir, thank you.  You had an exchange 

with my learned friend, Ms Watson, about what intolerable means and 

about different context.  Now, is it your understanding that the red zone 45 

offer – you are familiar with the red zone offer by the Crown? 
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MR TAIG:   Yes. 

 

MR WINCHESTER:   Was that based on an assessment that the risk to those 

properties was intolerable? 5 

 

MR TAIG:   I don’t know, I was not there, I think it was, yes. 

 

MR WINCHESTER:   And if we proceed on that basis, are you able to advise 

what level of risk, in terms of numbers, was used as the basis for 10 

defining the properties to be purchased? 

 

MR TAIG:   I do not know what the CERA process was. 

 

MR WINCHESTER:   Thank you. 15 

 

MR TAIG:   I know GNS interacted a lot with them during that time so 

whether there are other witnesses who can answer that I really do not 

know. 

 20 

MR WINCHESTER:   Thank you, Mr Taig.  Thank you, sir. 

 

SJH:   Dr Mitchell? 

 

DR MITCHELL:   Thank you, sir.  Good afternoon, Mr Taig.   25 

 

MR TAIG:   Good afternoon. 

 

DR MITCHELL:   Just dealing with this annual individual fatality risk number 

of 10-4.  You have been referred earlier to the GNS report that is 30 

appended to your primary statement and in particular table 3 which 

looks at the Wellington scenario, and in that case there is an annual 

probability in the order of something times 10-6 given a rupture of the 

various faults in Wellington and an assumed population of that region, 

and the figures themselves are at the top of page 19.  It seems to me 35 

that the answer that you get has a big bearing on what population you 

average your numbers over? 

 

MR TAIG:   Absolutely right. 

 40 

DR MITCHELL:   So you could say in Christchurch the risk for people in 

Christchurch from rock fall, if you took the district as a whole, would 

be very, very low. 

 

MR TAIG:   You could. 45 
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DR MITCHELL:   And if you looked at it on a very, very geographically 

isolated basis it would be very, very, very large.  Do you know what 

the basis of the 10-4 number insofar as it has been applied in the Port 

Hills, what it has assumed about people living in the area, the numbers? 

 5 

MR TAIG:   No, I do not think it has been derived by a consideration of a 

number of fatalities distributed over a number of people.  I think the 

starting point is if you look at it from an individual perspective what 

would or would not be okay. 

 10 

  [2.50 pm] 

 

DR MITCHELL:   Okay.  So we should be very cautious about comparing 

these Wellington numbers that are in the GNS report and comparing 

them in anyway as being an apples with apples comparison - - -  15 

 

MR TAIG:   Absolutely – well - - -  

 

DR MITCHELL:   - - - it is very much apples and oranges. 

 20 

MR TAIG:   Those numbers for Wellington are the average that you get, when 

I think probably several thousand or tens of thousands of people in 

Wellington are up around the 10-4 level, and then hundreds of 

thousands of people are - - -  

 25 

DR MITCHELL:   Very low. 

 

MR TAIG:   - - - an awful lot lower. 

 

DR MITCHELL:   Yes, that is helpful and I understand.  On a related point I 30 

guess, and that you made this point yourself, where you actually draw 

the line for a given risk profile, it depends on the assumptions that go 

with it, and the Council have used two different scenarios for defining 

the two different lines, one using 67 percent occupancy and immediate 

evacuation and the other one being “stay in your house” and 100 35 

percent occupancy. 

 

 What would be – leaving aside whether the numbers, 10-4 or 10 to the 

minus something else; what is international best practice for making 

those sorts of assumptions about whether people are or are not at home 40 

and whether they do or do not immediately move? 

 

MR TAIG:   Every European country is obliged by law to have a planning 

regime to control development around hazardous installations, and I do 

not know if any of those regimes that do other than assume a 100 45 
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percent occupancy when they are talking about the risk to people in 

homes. 

 

 So I have always argued strongly, if you are talking about planning 

controls and you do not know what the fate of a future development 5 

might be, you take, the robust thing to do, is that you assume, you do 

not make onerous assumptions on what you have to do to deliver the 

risk like evacuating thousands of people. 

 

 You do assume that there will be a significant proportion of people who 10 

are there all the time in the home, so in other words the hazard 

management two line type assumptions. 

 

DR MITCHELL:   So that is the reason I think that you said if you were 

drawing a line on the map using 10-4 as the proper metric, you would 15 

be drawing it at the bottom of the - - -  

 

MR TAIG:   Yes, at the lower of the two. 

 

DR MITCHELL:   - - - at the lower of the two numbers? 20 

 

MR TAIG:   Yes. 

 

DR MITCHELL:   And just to be clear, if you were looking at a line within 

which there would be no planning controls from a slope stability point 25 

of view, you would be pitching that around the 10-5 number or - - -  

 

MR TAIG:   Possibly, I would take a very pragmatic view there, and this is a 

hazard that falls off quite – where the risk falls off very quickly with 

distance. 30 

 

 So you know, one of the points that the Port Hills guys and GNS have 

made to me is, it is not very far from the 10-5 line to the 10-6 line which 

is actually pretty much identical with the furthest that we have known 

the boulders to go. 35 

 

 So that would seem to me a very good cut off point to say, below there 

we are really very confident that there the risk is tiny, but that would 

just depend on, you know, how many people were you going to catch, 

you know, if you went from 10-5 to 10-6 it would only catch 10 percent 40 

more people, then it do, without thinking, if it doubled or trebled the 

number of people you would be catching and having to deal with, then 

I would think more about it. 

 

DR MITCHELL:   Do you have a sense – I think you have answered it in a 45 

generic sense and you said that the GNS folk have said the difference 
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between 10-4, 10-5, 10-6 is not that great because it drops off quickly, if 

we were thinking of 10-5 or 10-6; what does “quite quickly” mean in 

general terms? Is it a few tens of metres or are they kilometres, or 

what? 

 5 

MR TAIG:   It is certainly not kilometres, I think it is between tens and – yes, I 

think a hundred metres would be a long distance, but I am pretty sure 

that the Council have done some exploratory work in this are with – I 

do not know whether it is just GNS or others – so I am probably not the 

best person to ask about that. 10 

 

DR MITCHELL:   Right.  Thank you, sir. 

 

SJH:   Ms Dawson? 

 15 

MS DAWSON:   I think – no, thank you very much, Mr Taig, I think my 

questions have been well and truly covered, thank you very much. 

 

MR TAIG:   Thank you. 

 20 

SJH:   Ms Huria? 

 

MS HURIA:   Me also, thank you. 

 

SJH:   Judge? 25 

 

JUDGE HASSAN:   Thank you, sir.  Mr Taig, thank you, I just got a couple of 

very minor follow up points I think.  I just want to get a better 

understanding from you I think of your view regarding these choices 

that different counsel have put to you, a certification regime versus 30 

different categories of consent. 

 

 Just assume a person comes along with a geotechnical advisor – 

geotechnical engineer –they advise that with the removal of say rocks 

as a source of risk or and/or engineering works there is a more benign 35 

risk exposure than 10-4 for. 

 

 Let us assume that there is a set of criteria or methodology that must be 

applied to derive that assessment and, let us assume those advisors are 

ones that the Council regards as having the independence and 40 

credibility to produce that assessment and that is, say, in a document or 

a list which the Council keeps.   

 

  [2.55 pm] 

 45 
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 If that was the case would you still be concerned at a fundamental level 

that certification of that as a way of getting a green light to proceed as 

opposed to applying for a consent and perhaps failing the consent 

process, do you think that first approach of certification would still be, 

could it be acceptable at that point, in terms of dealing with the risk? 5 

 

MR TAIG:   Yes, the clear implication is that then a process of an 

infrastructure has to be created for deciding what is an acceptable 

assessment.  The reason I am cautious about that is that I understand 

that geotechnical people of supposedly good repute have previously 10 

given advice that it was fine to do things which, as I have said, I think a 

child would have not told you were not fine. 

 

DR MITCHELL:   Yes. 

 15 

MR TAIG:   I just think you have to be so careful challenging the views of 

experts who people are paying – here I am – to advise you about things. 

 

DR MITCHELL:   Yes, so your caution relates to the inherent advocacy in 

being a client’s advisor? 20 

 

MR TAIG:   Yes, and also I have to say after having seen so many appalling 

risk assessments in New Zealand which to me demonstrated a complete 

lack of awareness of the principles of a proper risk assessment. 

 25 

DR MITCHELL:   Yes, so if those issues were dealt with by criteria and 

methodology and perhaps selection of advisors that could be relied 

upon that may well do it? 

 

MR TAIG:   Yes, and I think you would then have to balance on the one hand 30 

the cost, time and effort involved in creating that machinery against the 

benefits in terms of enabling people to do things that it would be nice 

and legitimately to enable them to do. 

 

DR MITCHELL:   Yes, well we will all have to deal with the costs of RMA 35 

processes in this and it is a costly process one way or the other but 

thank you. 

 

MR TAIG:   Right. 

 40 

SJH:   Ms Watson, any questions from the Panel’s questions?  Thank you very 

much for your evidence you may stand down now. 

 

MR TAIG:   Thank you. 

 45 

<THE WITNESS WITHDREW [2.58 pm] 
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SJS:   Yes, Mr Winchester. 

 

MR WINCHESTER:   Sir that brings us to Dr Chris Massey. 

 5 

SJH: So this is a joint witness? 

 

MR WINCHESTER:   He is a joint witness, I have talked about he should be 

presented to the Panel with my learned friend, Mr Radich and he is 

quite content that I simply introduce Dr Massey’s evidence so there is 10 

no need for double handling. 

 

<CHRISTOPHER IAN MASSEY, sworn [2.58 pm] 

 

<EXAMINATION BY MR WINCHESTER [2.58 pm] 15 

 

MR WINCHESTER:   Good afternoon Dr Massey.  Now can you please 

confirm that your full name is Christopher Ian Massey? 

 

DR MASSEY:   It is. 20 

 

MR WINCHESTER:   You have the qualifications and experience set out in 

your statement of evidence-in-chief? 

 

DR MASSEY:   I do. 25 

 

MR WINCHESTER:   You have prepared two statements of evidence for this 

matter, one statement of evidence-in-chief dated 13 February 2015 and 

second rebuttal statement dated 27 February 2015? 

 30 

DR MASSEY:   Correct. 

 

MR WINCHESTER:   Do you have any amendments or clarification to those 

statements? 

 35 

DR MASSEY:   I have some typos. 

 

MR WINCHESTER:   Thank you, if you could just go through in order and 

identify which statement you are referring to and which paragraph? 

 40 

DR MASSEY:   Section 4.6, subparagraph (a) of my evidence-in-chief, bullet 

point 3; on the third line from the bottom of bullet point 3 I reference 

appendix G when it should be section 1.7, and there is also a spelling in 

the report of the second line, it should be “report” and not “bracket”.   

 45 

  [3.00 pm] 
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MR WINCHESTER:   Thank you. 

 

DR MASSEY:   Section 6.2, fourth line there is a redundant “is”.   

 5 

MR WINCHESTER:   Thank you. 

 

DR MASSEY:   I think that is all, yes. 

 

MR WINCHESTER:   Thank you.  And you also confirm that you participated 10 

in the caucusing of expert witnesses on geotechnical matters. 

 

DR MASSEY:   Yes, via telephone link from the UK. 

 

MR WINCHESTER:   Yes, thank you.  And you, like Mr Taig, have written a 15 

report of clarification which is appended to that expert witness 

statement. 

 

DR MASSEY:   Correct. 

 20 

MR WINCHESTER:   Thank you.  Now subject to those edits you have made 

to your evidence-in-chief, do you confirm that your evidence is, to the 

best of your knowledge and ability, true and correct? 

 

DR MASSEY:   Correct.   25 

 

MR WINCHESTER:   Thank you.  

 

SJH:   That is the evidence and the rebuttal evidence? 

 30 

MR WINCHESTER:   Yes. 

 

JUDGE HASSAN:   Mr Winchester, I think there was a mistake that was 

corrected by Mr Taig in one of those detachments to the statement, it 

was 10-5, or something that he mentioned, I was trying to find it but - - - 35 

 

MR WINCHESTER:   I do recall that, sir.  I will check with Mr Taig, and I 

will come back and clarify that for the Panel, yes, sorry about that. 

 

JUDGE HASSAN:   Thank you.   40 

 

MR WINCHESTER:   Now, you have been in the hearing this morning and 

you are aware that there is an application for leave for late evidence to 

be admitted of Mr Bell.  

 45 

DR MASSEY:   Yes. 
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MR WINCHESTER:   And you have had the opportunity to have a look at that 

evidence.   

 

DR MASSEY:   Very briefly. 5 

 

MR WINCHESTER:   Yes, and is there any comment at all that you would like 

to make in relation to that? 

 

DR MASSEY:   I haven’t had a change to look at it in any detail. 10 

 

MR WINCHESTER:   Thank you.  You have also had the opportunity to 

consider the minute issues by the Panel, which is Exhibit 1, and it is the 

minute with several questions that the Panel wanted witnesses and legal 

counsel to address? 15 

 

DR MASSEY:   Yes. 

 

MR WINCHESTER:   Now, you have been here today when there has been 

discussion about certification, and the ability to certify particularly with 20 

regard to areas that may be impacted by rock fall risk.  What is your 

advice, as an expert in this area, about the merits and possible pitfalls 

of a certification approach? 

 

DR MASSEY:   I think in general certification is a good approach.  I think 25 

there are some pitfalls in the sense that there is a conflict of interest 

with regards to the geotechnical expert being employed by the person 

on which they are acting on behalf of, in the sense that the person has 

asked them to assess their issue, and whether or not they have realised 

what they are doing, they may not be totally and absolutely transparent 30 

and open. 

 

 So the only thing I would say is that a peer review process – to add to 

what Mr Taig said before – I think the peer review process of that 

would be advantageous.  And what I mean by “peer review” is I mean 35 

that there is an independent technical expert or experts within the list 

that, for example, the Council may contain or have and one or two of 

those experts that are not involved with the site are asked to review the 

findings of the other technical experts.  So kind of standard practice. 

 40 

MR WINCHESTER:   Thank you.  And in terms of the quality and reliability 

of the process, where would you pitch that peer review, as desirable or 

essential? 

 

DR MASSEY:   In my opinion it would essential. 45 
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MR WINCHESTER:   Thank you.  I asked the question this morning of Mr 

Taig, in relation to the question posed at paragraph 13B of the Panels 

Minute, do you have that? 

 

DR MASSEY:   I don’t actually have a hard copy. 5 

 

SJH:   It should be there as an exhibit somewhere.   

 

  [3.05 pm] 

 10 

DISCUSSION 

 

SJH:   No, no, we will use the exhibit – thank you, where is the exhibit? They 

should remain by the witness box to save time because they will be 

referred to again, so. 15 

 

 When you are finished just put them on the shelf behind you - - -  

 

DR MASSEY:   Okay. 

 20 

SJH:   - - - Dr Massey, if you would be so good. 

 

DR MASSEY:   You are welcome – sorry, what was the section? 

 

MR WINCHESTER:   It was page 9 - - -  25 

 

DR MASSEY:   Page 9. 

 

MR WINCHESTER:   - - - of the minute and, the questions are posed under the 

heading “Question as to use of a single model to define downslope 30 

limits of rock fall hazard management areas one and two”.   

 

DR MASSEY:   Yes. 

 

MR WINCHESTER:   You see that there? 35 

 

DR MASSEY:   Yes. 

 

MR WINCHESTER:   And the question is posed, at paragraph 13B, in relation 

to your critique or your comments which have been appended to the 40 

caucusing statement as to what would be required to respond to your 

recommendations in relation to the location of those two management 

areas. 

 

DR MASSEY:   Well I think it is – I mean I just want to reiterate what Mr 45 

Tony Taig said before, I find it just a little bit confusing that the same 
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risk threshold is being used for two different risk models with 

underlying assumptions to define two different planning zones. 

 

 I am talking from a practitioner level, it just is a little bit confusing to 

have that type of approach and it is not something that I am aware of in 5 

the sense of, you know, following the landslide risk guidelines, I mean 

that is not what is advocated in those. 

 

MR WINCHESTER:   Thank you.  And so, when we are looking at the 

confusion that you have talked about, what are the – are the two 10 

primary areas around terminology and assumptions? 

 

DR MASSEY:   It is to do with using the same value to kind of delineate the 

two different zones on the map. 

 15 

MR WINCHESTER:   Thank you. 

 

DR MASSEY:   And the different activities that are allowed within or not 

allowed within each of those zones. 

 20 

MR WINCHESTER:   And in order to rectify this confusion what do you say 

should be done? 

 

DR MASSEY:   Well I do not really think it is my role, I mean I am not a 

policy maker, so I cannot really comment.  I mean I understand what 25 

the Council have done and it maybe that that is fine.  I mean I am a 

practitioner so if everybody else understands and are not confused then 

maybe it is okay. 

 

MR WINCHESTER:   So you do not have any particular advice for the Panel 30 

on that? 

 

DR MASSEY:   Well I do not think it is my role to give advice on that, it is a 

policy decision. 

 35 

MR WINCHESTER:   Thank you, that is fine.  Now that leads you to your 

summary of your evidence, so I wonder if you would please read that 

out to the Panel and then remain where you are and answer any 

questions. 

 40 

DR MASSEY:   Okay, I have tried to keep it very brief.  So since February 

2011 I have been responsible for leading the GNS science rock fall and 

cliff collapse and mass movement assessments of the risk to residential 

homes in the Port Hills following the 2010/11 earthquakes, mainly the 

22 February earthquake. 45 
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 These assessments do not represent the work of one person; they 

represent the work of a large team of technical experts, spanning the 

breadth of the issues dealt with in the reports.  The GNS science team 

and I have also relied on the knowledge of our peer review experts – 

and I just like to list them which is: 5 

 

 Dr Laurie Richards who is a New Zealand and Australian based 

independent rock mechanic and landslide expert.  Dr Joseph Walkman 

who is from the University of Washington in Seattle in the United 

States, who is a seismic slopes stability expert and Mr Tony Taig who 10 

you have heard evidence from who is a UK based independent risk 

expert. 

 

 We have also benefited from the comments and direction given to us by 

the Council appointed independent peer reviewer, Dr Fred Baynes, who 15 

is the past president of the International Association of Engineering 

Geologists and was involved with the generation of the Australian 

Geomechanics Landslide Guidelines which is the standard that we have 

used – sorry, the guidance note that we have used, for the risk 

assessment. 20 

 

 The main point I would like to make is the risk assessments we have 

carried out are forward looking.  The fatality risk from an earthquake 

and non-earthquake induced landslides in the Port Hills are now 

considerably higher than they were before the September 2010 25 

earthquake, this is mainly a result of the increase seismicity and I 

would like to refer to Dr Matt Gerstenberger’s evidence-in-chief for 

discussion on this matter, and also the deteriorated nature of the soil 

and rock that are forming the slopes in the Port Hills. 

 30 

  [3.10 pm] 

 

 Given these changed conditions, Council commissioned GNS Science 

to carry out the risk assessments which are then used by CERA in their 

land zone.  I consider that the principle goal of the quantitative risk 35 

assessments carried out by us was to make future planning processes 

simpler and more effective for managing risk in the Port Hills relating 

to these hazards. 

 

 The second really important point I would like to make is like all risk 40 

assessment, especially those dealing with natural processes the risk 

assessments on the estimates produced are uncertain.  The scale of the 

uncertainties on the risk estimates are different for the different hazards 

that we have assessed and the parameters that we have used in those 

assessments. 45 
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 The level of conservatism in the risk assessments depends on the 

choice of values associated with each parameter that is used in the 

model.  The rock fall and cliff collapse risk assessments carried out by 

GNS Science were done at the area wide scale with how specific 

verification of the results to help reduce the identified uncertainties on 5 

the risk estimates. 

 

 Given the constraints of such area wide assessments, there is a role for 

site specific assessments to further refine the area wide risk assessment 

provided that, and we talked about this before, the site specific 10 

assessments follow an agreed consistent framework that builds on the 

area wide assessments and that the process is peer reviewed. 

 

 So why choose the risk model, so who should choose the risk model 

with an intolerable threshold?  It is my opinion that the choice of which 15 

risk model to use and the threshold of which they are the annual 

individual fatality risk is considered intolerable and should be made by 

or behalf of those affected and not imposed by technical experts.  It is 

my understanding that Council has made the decision on which risk 

model to adopt and the threshold above which the risk is intolerable. 20 

 

 I have two concerns relating to how GNS work has been applied by the 

council, the first one has been already mentioned and relates to the 

minutes generated by the Hearing’s Panel.  The second one which has 

already been discussed previously as well is that as far as I am aware 25 

there is an area of slope that has been identified as being at risk from 

rock fall by GNS Science for which there does not appear to be a 

management policy proposed even if that management policy is you do 

not have to do anything.   

 30 

 This area of slope extends from the lower limit of the Council’s rock 

fall hazard management area 2 to the limit of rock fall run out as 

defined by GNS Science as the 10- 6 and this is documented in the 

minute by the Hearing’s Panel. 

 35 

 Thank you. 

 

SJH:   Thank you, Ms Watson? 

 

<CROSS-EXAMINATION BY MS WATSON [3.13 pm] 40 

 

MS WATSON:   Good afternoon.  You consider that area wide assessments are 

appropriate for the intended purpose, now the intended purpose of the 

area wide assessments was to put in place the overlays for RHMA 1 

and 2, is that correct? 45 
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DR MASSEY:   Originally the risk assessments work as Mr Tony Taig said 

were to help the Council and CERA with understanding the risks of 

where people had actually been removed from their homes from section 

124 notices that were put in place and then they were later used by 

Council for the designation of the hazards. 5 

 

MS WATSON:   You have accepted that area wide assessments have 

constraints and that site specific assessments are needed to refine the 

risk estimates produced by area wide assessments? 

 10 

DR MASSEY:   That is correct and we carried out field verification.  So the 

risk assessments were generated by us, by GNS Science and then what 

we did is we asked the Council for those risk assessments results to be 

independently reviewed and the consultants who were part of the Port 

Hills Geotechnical Group of consultants at the time carried out the 15 

independent field review with GNS kind of guidance and input. 

 

MS WATSON:   What did these physical inspections actually entail because I 

understand you are giving evidence that this was done in relation to 

each property? 20 

 

DR MASSEY:   Yes, as far as I am aware each property within the risk zones 

generated by GNS was visited by two people of the two consultants, 

senior members of the Port Hills Geotechnical Group and we 

standardised the approach using a pro forma, which is essentially an 25 

approach that lists out all of the factors that could impact the risk 

assessment results, and the idea was that the two senior members of the 

Port Hills Geotechnical Group Consultants would go to the site and 

they would assess whether or not the risk was appropriate based on 

those different factors that were listed on the pro forma. 30 

 

  [3.15 pm] 

 

MS WATSON:   So as part of that, I have seen some flowcharts and things like 

that, would that be a good way to describe the proforma? 35 

 

DR MASSEY: It’s not a flowchart, no, it is a way of recording the information.   

 

MS WATSON:  So we have been unable to obtain any records of these 

physical inspections. I am assuming that records have been kept for 40 

each property. 

 

DR MASSEY:   Yes, the Council has them. 
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MS WATSON:  The Council has them, okay.  So in terms of these inspections, 

did they look at the shadow angle and whether the shadow angle was 

correct based on the GNS model? 

 

DR MASSEY:   Correct.  5 

 

MS WATSON:   And you’re telling me that they also looked at whether there 

was a credible source area. 

 

DR MASSEY:   That’s correct. 10 

 

MS WATSON:  And whether this differed significantly from the suburb 

average? 

 

DR MASSEY:   Correct.   15 

 

MS WATSON:  You have given evidence that they also looked at the presence 

of any topographical features, like gullies that could increase or 

decrease the number of boulders. 

 20 

DR MASSEY:   Correct. 

 

MS WATSON: And I’m presuming that that would have involved an 

inspection of actually going to these topographical features and to the 

source areas, rather than simply standing on a corner for example.   25 

 

DR MASSEY:  Well there were a lot of houses to look at, so the people walked 

around the house and they looked at the pertinent features, they 

measured the angles using an inclinometer to the nearest outcrops.  

They checked that the source was the suburb average by actually 30 

establishing before going to site what the suburb average actually was.  

They took photographs, which are all on record, of the various features 

that they have found on the site, and there is also the proforma with the 

relevant information and in some cases there are amendments to the 

proforma where a third party has been asked to be brought in to make a 35 

judgement because the two people onsite had differing views.   

 

MS WATSON:  Okay. And you have indicated that you would expect very few 

errors to remain? 

 40 

DR MASSEY:  Well I would hope there would be very few errors to remain 

because OF THE process that we have followed, but there will be. 

 

MS WATSON:  Yes, but following further site visits, and in some cases the 

provision of further geotechnical reports, Council witnesses have 45 

agreed to support changes to the risk lines in a number of instances.   
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DR MASSEY:  That’s fine, Council has a process in place to deal with that, so. 

 

MS WATSON:  Yes, what I am concerned about though, is that the owners of 

the properties who haven’t had the ability to hire their own 5 

geotechnical expert to question the conclusion that has been reached as 

a result of site specific visits, checking the GNS model.   

 

DR MASSEY:  Well the site specific assessments like I said before, were 

carried out following a process.  I mean we use the process to update 10 

the risk maps and we rely on those assessments. 

 

MS WATSON: But given the number of changes that have been recommended 

by Council witnesses, do you agree that it is possible that there are 

further errors which haven’t been picked up? 15 

 

DR MASSEY:  I am sure there are further errors they haven’t picked up, but I 

would just like to make a point that you make the number as 

significant.  As far as I am aware there were 2,000 properties that were 

looked at by the Port Hills’ Geotechnical Group of Consultants, and 20 

what I have seen in the evidence is a small number compared to the 

overall numbers that we are talking about.   

 

MS WATSON:  Now you have also given evidence that having risk based 

planning zones will make it easier to decide whether a house should be 25 

built in a particular zone.   

 

SJH:   You don’t have to repeat the witness’s evidence, just put the question, 

that’s what cross-examination is. 

 30 

MS WATSON:   Thank you, sir.   

 

SJH:   If you need to refer to a paragraph, do that, but put the question.   

 

MS WATSON:  Would you not agree that it would be the preparation of a site 35 

specific geotechnical report that will actually make it easier to decide if 

a house should be located in a particular area rather than the zoning? 

 

DR MASSEY: No I don’t actually, and the reasons I say that is because I 

would like to challenge the ability of a geotechnical expert to go to a 40 

rock outcrop and tell us how many boulders could come off it in a 

future earthquake. I think it is a very, very complicated thing to do 

because the outcrops that looked like they weren’t going to perform 

very well after February, performed pretty well after June. 

 45 

  [3.20 pm] 
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MS WATSON:   Given the uncertainty involved, do you agree that site specific 

assessments to check the location of the risk lines would be advisable 

before the lines are completed? 

 5 

DR MASSEY:   And that is the process we followed, the lines were changed, 

after we had to produce something to allow the people in the field some 

guidance on where the lines are so that they can then apply that 

judgment in a standardised approach to then recommend moving the 

zone, and that is the process that we followed. 10 

 

MS WATSON:   No further questions. 

 

SJH: Thank you, Mr Smyth. 

 15 

<CROSS EXAMINATION BY MR SMYTH [3.20 pm] 

 

MR SMYTH: Thank you, sir. Can I take you to paragraph 12.B of your 

evidence? 

 20 

DR MASSEY:   Sorry, which number? 

 

MR SMYTH:   12.B of your evidence. 

 

DR MASSEY:   Of my evidence-in-chief, thank you. 25 

 

SJH:   What page, Mr Smyth, I also missed that, page 43. 

 

MR SMYTH:   Section 12.3, 12.B, I beg your pardon.  12.2B, I beg your 

pardon. 30 

 

DR MASSEY:   Sorry, I was getting confused. 

 

MR SMYTH:  You dispute Tonkin and Taylor’s assertion that it is not 

positively determine the AIFR or with any accuracy? 35 

 

DR MASSEY:   Correct, but I was not quite sure of the question they were 

saying.  For example the AIFR is a scale of likelihood of death per 

year. 

 40 

MR SMYTH:   I think I suggest, Dr Massey, what they were saying was that 

you can’t calculate the position of the 10 to minus four of the AIFR 

with any accuracy? 
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DR MASSEY:  And what I would say to that is that our estimates of the 

uncertainties have been quantified and there is an order of magnitude 

and certainty in either direction on the values. 

 

MR SMYTH:   So there is a 99,000 possible answers to that - - - 5 

 

DR MASSEY:   And I refer you to the evidence that Mr Tony Taig gave you 

before. 

 

MR SMYTH:   Is that a yes, there is 99,000 possible? 10 

 

DR MASSEY:  Well, there is, yes.  But can I just make a point though, it really 

depends on the assumptions, the factors that are used in the risk 

assessment.  So for example, if you have a series of risk models that 

you run that are based on very pessimistic values compared to those 15 

based on very optimistic values then the results end up with a kind of a 

conservative approach if you use the optimistic results, sorry, 

pessimistic results and optimistic as conservative. 

 

MR SMYTH:  Can you see the problem that the Panel faces in using a line, 20 

they are faced with putting a line on a map for resolving – or at least 

the Council are asking them to put a line on a map for zoning purposes 

but that line could mean one in a thousand or it could mean one in 

100,000? 

 25 

DR MASSEY:  Yes, but I mean, that is natural processes, we are dealing with 

natural processes in the hills.  It is very difficult to quantify them. 

 

MR SMYTH:  Ms Watson has already discussed the issue about paragraph 6.3, 

one of your evidence regarding identifying removing such errors, I will 30 

not get into that. 

 

 Can I take you to paragraph 6.16 of your evidence-in-chief?  So, 

“Assess the risk to people in residential buildings and the assessed 

areas in the Port Hills.”  That is what that says? 35 

 

DR MASSEY:   That is correct. 

 

MR SMYTH:   And then at paragraph 6.30, and I will get to my question, sir. 

 40 

SJH:   I would be grateful. 

 

MR SMYTH:   I could hear you thinking that.  Other factors not directly taken 

into account in the area like assessments overall the existing vegetation 

(INDISTINCT 4.56) mitigate the effects of rock fall? 45 

 



 Page 107 

  

Ch5: Natural Hazards (Part) 02.03.15 

DR MASSEY:   Yes. 

  [3.25 pm] 

 

MR SMYTH:   Well, and this is – before I put my question, I am just going to 

take you to one more paragraph and then I will ask my question. 5 

 

 Paragraphs 2.2 and 2.3 of GNS Report 2012/214. 

 

DISCUSSION 

 10 

SJH:   So now we have it, you can put the question. 

 

MR SMYTH: The heading at 2.2 says, “The probability a person is 

(INDISTINCT 3.08) in a home at the time of an event, and then at 2.3, 

the next page, “Study from Hong Kong, PG Findlay, summarises the 15 

vulnerability ranges and recognises value for debt if struck by rock fall. 

 

 The vulnerability of an individual in an open space, in open space is 

struck by rock fall is given 1.7 with a recommended value of point 5 

assuming that it would make it impossible to get out of the way. 20 

 

 So that input number and you have said yourself that the outputs 

change depending on what the input are, is that correct? 

 

DR MASSEY:  That is right. 25 

 

MR SMYTH:  So that input number of point 5, that is presuming that the 

person is outside? 

 

DR MASSEY: If you were to use that number, that looks like what it says 30 

there. 

 

MR SMYTH:   Isn’t that the number that you used? 

 

DR MASSEY:   No, for vulnerability we used – the lowest we use is point 68, 35 

and then we use the 100 percent vulnerability. 

 

MR SMYTH:   So you would use a higher number? 

 

DR MASSEY: Sorry, let me have a look at this.  Sorry, you are right, sorry, 40 

you are right, we have used point 5 for vulnerability. 

 

MR SMYTH:   So point 5 is vulnerability, appreciating that, as I say, I had to 

scrape through that. 

 45 

DR MASSEY:   Sorry, I just was a bit confused where all the bits were. 
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MR SMYTH:   sometimes I get confused too, as Sir John reminds me.  So that 

0.5 is the input based on somebody being outside in an open space? 

 

  [3.30 pm] 5 

 

DR MASSEY:   We have not used 0.5 for that reason.  The 0.5 value is 

something that we have settled on based on a review of what is 

available.  It is not linking directly to any particular - - - 

 10 

MR SMYTH:   Well, that is what the - - - 

 

SJH:   Well, I think the point is it is outside on a slope, as opposed to being in a 

house? 

 15 

DR MASSEY:   Yes, that is right. 

 

MR SMYTH:   So, based on that assumption, the input value of 0.5 is based on 

somebody being either, if it is rock fall one they are outside for 

67 percent of the time and if rock fall two they are outside 100 percent 20 

of the time on their property? 

 

DR MASSEY:   They are not necessarily outside.  The vulnerability function 

was a factor that we used which is separate to the probability of the 

person being present.  So the 0.5 vulnerability assumes that if they were 25 

outside they would have a chance to see and get out of the way and if 

they were inside there might be some protection afforded to them by 

the structure, by the house. 

 

MR SMYTH:   Yes, so the protection of somebody being inside, the Australian 30 

Geomechanical Society, that is the gold standard for guidelines in 

relation to this sort of thing, isn’t it? 

 

DR MASSEY:   It is a standard.  Well, it is a guideline. 

 35 

MR SMYTH:   So that would be the guideline you would follow? 

 

DR MASSEY:   We followed that where appropriate. 

 

MR SMYTH:   So you haven’t followed it completely? 40 

 

DR MASSEY:   We have followed it where it is appropriate, we haven’t 

followed it completely. 

 

MR SMYTH:   Okay.  Can I just hand this up, I have more copies of this.   45 
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 So this is an appendix, it is an example of vulnerability values for 

people inside buildings and I am going to take you to appendix F at the 

bottom which says, “If the debris strikes the building only, the 

recommended value is 0.05”. 

 5 

DR MASSEY:   Are you talking about the bottom table here? 

 

MR SMYTH:   Yes.  Well, the top table but the bottom entry on the top table. 

 

DR MASSEY:   Sorry, the bottom entry on the top table? 10 

 

MR SMYTH:   There are three tables on the page. 

 

DR MASSEY:   Yes, I have got you here. 

 15 

MR SMYTH:   “If the debris….”? 

 

SJH:   Well, what table are you referring to for a start, the top one? 

 

MR SMYTH:   The top one. 20 

 

SJH:   And you are referring to the last line of it? 

 

MR SMYTH:   The last line, yes. 

 25 

SJH:   All right. 

 

MR SMYTH:   So that recommended value is 0.05? 

 

DR MASSEY:   Or zero, yes, that is right, zero to 0.01. 30 

 

MR SMYTH:   Well, the recommended value is 0.05? 

 

DR MASSEY:   In the table, correct. 

 35 

MR SMYTH:   So would you accept that that is the correct value for input risk 

for somebody inside a building? 

 

DR MASSEY:   I would just like to note that the summary of the table is for 

landslides so the table includes all different types of landslide.  At the 40 

top it uses rock fall 0.1 to 0.7.  The particular line you are talking about 

is a term called “debris” which relates really to debris flows or to some 

form of debris, it is not a rock fall.  And I think the process that you are 

talking about at the moment is actually rock fall. 

 45 

MR SMYTH:   Well, the heading is - - - 
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SJH:   And presumably it would take into account the type of buildings one 

finds in Hong Kong as opposed to the Port Hills? 

 

DR MASSEY:   That is very true  and the Port Hills are made out of wood and 5 

the buildings in Hong Kong - - - 

 

SJH:   Well, the buildings on the Port Hills are - - - 

 

DR MASSEY:   Are made out wood, sorry, but the buildings in Hong Kong are 10 

reinforced mass concrete in most cases.  And also this, because it is 

debris, it is saying that the building has a kind of a sheltering effect and 

for debris flows that is very true and we have used similar values in the 

debris flow risk assessments that we have actually done for the 

Council.  But for rock falls, then you can see from the Port Hills that 15 

rocks go straight through homes. 

 

  [3.35 pm] 

 

MR SMYTH:   So - - -  20 

 

DR MASSEY:   But there is not just the – hang on, this is a really important 

point – when a rock hits and enters a home, there is also this shrapnel 

effect, and none of the work by Finlay and Fallon (ph 0.25) takes any 

of that into account, so by using the 0.5 value we are trying to balance 25 

the, where people might be; if they are outside they have got a chance 

to see it and they can get away. 

 

 But if they are inside and let us say they are fast asleep and we have 

done a recent survey that looks at this kind of work, then they are 30 

unlikely to get away but the house may give them some protection, but 

it will give them very little protection if the rock actually enters the 

house and there is lots of shrapnel everywhere. 

 

MR SMYTH:   So have you modelled it or assumed it? 35 

 

DR MASSEY:   Sorry? 

 

MR SMYTH:   Have you modelled that or have you assumed it? 

 40 

DR MASSEY:   Have we modelled what, sorry? 

 

MR SMYTH:   Have you modelled the difference in protection a house would 

give, say for example a house built to the appropriate New Zealand 

standards? 45 
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DR MASSEY:   That is a very good point, it is actually we have got a national 

science foundation research project doing that, so that is going forward, 

but for the actual risk assessments no we did not model it, we just used 

all the available information and we tried to put together a value that 

spans the majority of cases. 5 

 

MR SMYTH:   So the – you are evidence - - -  

 

SJH:   You are trying to compare a table dealing with landslide with rock fall. 

 10 

MR SMYTH:   Well, sir - - -  

 

SJH:   In Hong Kong there is slope instability and whole slopes go in heavy 

rainfall, it is quite a different scenario from what we are talking about. 

 15 

MR SMYTH:   Well I am not really sure it is, sir, because if I – it - - -  

 

SJH:   Well I can assure it is, but - - -  

 

MR SMYTH:   But, well I, I accept - - -  20 

 

SJH:   - - - if you can, if you can put a question about it. 

 

MR SMYTH:   Yes, sir.   

 25 

SJH:   We have already dealt with the different buildings and it is headed - - -  

 

MR SMYTH:   The two - - -  

 

SJH:   - - - “Loss of Life for Landsliding”. 30 

 

MR SMYTH:   The two headings are, sir, “Person in Open Space” and then 

“Person in a Building”. 

 

SJH:   What is the top, what is the top say? “Loss of Life for Landslide” there. 35 

 

MR SMYTH:   Yes, sir. 

 

SJH:   We are not talking about land sliding, we are talking about rock fall 

zones, are we not? 40 

 

MR SMYTH:   Well I think Dr Massey refers to three different types of 

landslide in his evidence as being rock fall, mass movement and I 

cannot remember what the third one, is that - - -  

 45 

DR MASSEY:   Cliff collapse. 
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MR SMYTH:   Cliff collapse, is that right? 

 

DR MASSEY:   Yes, that is right. 

 5 

MR SMYTH:   So rock fall is a type of landslide? 

 

DR MASSEY:   It is a type of landslide but it says here, “struck by a rock fall” 

then those are the values you would – the recommended range or if 

struck by debris, which is from a different kind of mechanism, a 10 

different process then you would use different values. 

 

MR SMYTH:   But is debris just a different phrase for rock or is it a different - 

- -  

 15 

DR MASSEY:   No, debris got quite a different connotation in landslide 

terminology.  So the Cruden and Vans classification is probably the 

most well used one which is a 1996 publication but that has just been 

recently updated, so debris could be anything from soil through to bits 

of rock through to lots and lots and lots of rock. 20 

 

MR SMYTH:   So you say in your evidence that you have not – and I have 

taken you through it – you have not taken any account of engineered 

structures or vegetation. 

 25 

DR MASSEY:   The rock fall risk assessment, so engineered structures have 

not been taken into account at all in our assessment, correct. 

 

 Vegetation has indirectly been taken into account because we have 

used the distribution of boulders that have been generated by the 30 

various earthquakes in the sequence and therefore those boulder 

distributions reflect the vegetation on the slope at the time the boulders 

were triggered. 

 

 So indirectly the rock fall risk assessments do take into account the 35 

vegetation on the slope at the time, but we are not able to pull out the 

various kind of contributions for each particular type of vegetation. 

 

MR SMYTH:   So you say – you would accept that the 0.5 value is a value that 

is used for a person in open space? 40 

 

DR MASSEY:   But we have also used it for somebody inside a home - - -  

 

MR SMYTH:   Yes. 

 45 

DR MASSEY:   - - - to take into account the reasons I said before. 



 Page 113 

  

Ch5: Natural Hazards (Part) 02.03.15 

 

MR SMYTH:   Yes, but you have not modelled that, you have just taken a sort 

of a, “Well, 0.5 is in the open but because they are inside and because 

they might be asleep or because they cannot see it coming we just 

assume that it is 0.5 inside as well”? 5 

 

DR MASSEY:   Yes, so for example, if we go to a – we have not modelled it, 

no, we have not.  We have looked at the variability and the impact on 

the risk in a sense that we have used a – we have varied the 

vulnerability by a given factor and it is in the reports in the sensitivities 10 

tables to show what the impact has on the risk, and that at this stage 

that is all we have done.   

 

  [3.40 pm] 

 15 

 For the debris flow risk assessment that we have done for Council 

which are also referenced in my evidence-in-chief we have linked the 

vulnerability to the velocity of the debris and that is what goes back to 

this table is that if the person is in the building the debris is stopped by 

the building in most cases and we have assumed very similar 20 

parameters for debris flows where the material is debris and not rock 

fall. 

 

MR SMYTH:   Right, so you do not actually know what the model input value 

is for somebody in the building, you have just assumed it is the same as 25 

somebody in an open space? 

 

DR MASSEY:   That is right. 

 

MR SMYTH:   Okay, so therefore when we refer to occupancy of 67 percent or 30 

a 100 percent you say it is immaterial whether that occupancy is 

outside the building or inside the building? 

 

DR MASSEY:   At the moment, yes – In the risk assessments, yes. 

 35 

MR SMYTH:   Do you think there would be a material difference between 

somebody being hit by a rock outside versus somebody being hit by 

somebody being behind a wall as to whether that rock would kill them? 

 

DR MASSEY:   Well they would be, but you are looking at very site specific 40 

details and I mean if you were hit by a rock outside the likelihood is 

that you would be killed. 

 

MR SMYTH:   Yes, that is right, but you are not sure, Dr Massey, that if you 

were inside and the rock impacted the house first before either stopping 45 

or travelling on, as to whether that rock would have any fatal impact? 
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DR MASSEY:   No, we have not modelled it. 

 

MR SMYTH:   You have not looked at that? 

 5 

DR MASSEY:   No, well all I can say at the moment is that 50 percent of the 

boulders that hit houses penetrated the houses based on the data that we 

have so there is a penetration rate of 50 percent. 

 

 10 

MR SMYTH:   I suppose there was a number of houses buried in landslides in 

the Port Hills, but am I correct in understanding that there was nobody 

killed due to rock fall penetrating houses in the Port Hills? 

 

DR MASSEY:   As far as I am aware there was nobody killed by rock fall 15 

penetrating houses in the Port Hills in the suburban areas that we have 

looked at but there were people killed from - - -  

 

MR SMYTH:   From rock falls, yes. 

 20 

DR MASSEY:   Yes. 

 

MR SMYTH:   Right, we have had the question with Mr Massey with regards 

on uncertainty - - - 

 25 

SJH:   Mr Taig. 

 

MR SMYTH:   I beg your pardon, thank you, sir – we have had the issue with 

Mr Taig regarding uncertainty so that uncertainty still exists, there is 

99,000 possible variations of an answer when you put a line on the 30 

map. 

 

DR MASSEY:   I think you have failed to really understand – the largest 

uncertainty on the risk assessments, and Dr Matt Gerstenberger will talk 

about it, it is the seismic hazard; how free from the earthquakes that 35 

could trigger rock fall, are likely to occur. 

 

MR SMYTH:   I accept that but once you go through all of the process the 

output is 10 – 4 with an uncertainty of one magnitude up or down? 

  40 

DR MASSEY:   That is correct. 

 

MR SMYTH:   Which is any potential value 1,000 to 100,000? 

 

DR MASSEY:   Yes. 45 
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MR SMYTH:   Okay, right, so you say at paragraph 7.1.6 of your evidence that 

the initial rock fall risk map was based on the full model.   

 

DR MASSEY:   This is in my evidence-in-chief? 

 5 

MR SMYTH:   Yes, I beg your pardon. 

 

JUDGE HASSAN:   What page is that sorry, Mr Smyth? 

 

MR SMYTH:   29 – and there were further models created in 2012 is that not 10 

correct? 

 

DR MASSEY:   Yes. 

 

MR SMYTH:   Is that because it was thought your original model was too 15 

conservative? 

 

DR MASSEY:   No, we were just asked to investigate the uncertainties and the 

inputs to the risk assessment. 

 20 

  [3.45 pm] 

 

 The letters are at the back of the report. 

 

MR SMYTH:   There is a letter there. 25 

 

DR MASSEY:   There is two letters. 

 

MR SMYTH:   Two letters from CERA and the Council.  And there is a 

number of bullet points there on the first letter that says, “The extent to 30 

which the GNS report may be slightly conservative.  The possibility of 

this was raised in the peer review of the GNS work carried out by 

Baynes Geologic”.   

 

SJH:   Well, is there a question? 35 

 

MR SMYTH:   Sir, well, the question – well, I am putting the proposition that 

the original models were too conservative, and that the peer reviewer 

thought they were. 

 40 

DR MASSEY:   Well, the peer reviewer has said here that it is slightly 

conservative but I mean, what is the question for me? 

 

MR SMYTH:   The question I asked you was, was it because the original 

models were too conservative and you said, “no”, and now I am just 45 

putting to you that that letter suggests that it was too conservative? 
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DR MASSEY:   Well, that is his opinion.   

 

 And I think you need to refer to his actual letter to the Council to 

understand the context because this is actually out of context.  He talks 5 

about risk model scenario C and the assumptions that were used in 

there but we have done a whole load of risk model outputs that show 

the variation in risk based on the different variables and have said very 

clearly that it should be the Council and CERA that need to set (a) what 

the threshold it and (b) what model inputs they want to use. 10 

 

MR SMYTH:   Can I talk to you a little bit about vegetation and can I take you 

to your evidence-in-chief at 8.7 to 8.8.   

 

 So would you accept, Dr Massey, that vegetation has some role in 15 

reducing rock fall run out? 

 

DR MASSEY:   Yes. 

 

MR SMYTH:   So on a site specific basis it could serve to reduce the risk of 20 

below 10-4, depending on the particular circumstances of the site and 

the amount of vegetation, etcetera, and the strength and the sort of 

rocks? 

 

DR MASSEY:   Well, yes, that is right, the nature of the vegetation, the 25 

thickness of the tree stems, for example, the density of the spacing.  But 

I think one of the other important factors is who actually owns the trees 

because in many cases the trees in the Port Hills that may protect a 

property are actually owned by somebody above that property. 

 30 

MR SMYTH:   Yes, and that brings me to my next question very neatly, 

Dr Massey.  Could I put it to you that 70 percent of the rock fall 

sources is owned by Christchurch City Council? 

 

DR MASSEY:   I am sorry, I don’t have a clue about that number. 35 

 

MR SMYTH:   Okay, it is in the Port Hills cabinet papers. 

 

DR MASSEY:   Is it, right. 

 40 

MR SMYTH:   It is.  Well, let us just assume that that number is correct.  If 70 

percent or actually it is 10 percent partly owned by the Crown but if 70 

percent is owned by the Council, in 70 percent of cases either the 

Council will own the trees or the landowner will – when I say “trees” I 

mean vegetation - - - 45 
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MR WINCHESTER:   Excuse me, sir, we are now talking about who owns the 

rocks as against who owns the trees.  There is no evidence about any of 

this.  The question is simply not without an evidential foundation and it 

is quite unfair to this witness. 

 5 

  [3.50 pm] 

 

SJH:   Well I have been indulging, because most of it is in that category.  But 

what is the basis of all of this, where are you going?  Do you not 

understand that cross-examination is about putting direct questions? 10 

 

MR SMYTH:   I’m getting there. 

 

SJH:   If you have them, not getting to it, if you have got a direct question, put 

it.   15 

 

MR SMYTH:   Well, sir, I suppose my direct question is, if that assumption is 

correct then the proposition at 8.9 of your evidence that there would be 

planning or other difficulties in dealing with, or including vegetation… 

 20 

SJH:   Sorry, Mr Smyth, are you talking about the Council – only 70 percent of 

the rock, 70 percent of the vegetation or what?  Because the Panel, or at 

least the Deputy Chair and I are having the most incredible difficulty in 

comprehending what you are going on about.  

 25 

MR SMYTH:   What I am saying, sir, is that… 

 

SJH:   This is not a planning witness. 

 

MR SMYTH:  I am saying that at least 70 percent of the time where there is a 30 

contiguous boundary between the Council and the landowner. 

 

SJH:   Yes, and? 

 

MR SMYTH:   And in that case in 70 percent of the time either the Council or 35 

the landowner would own the vegetation… 

 

SJH:   And? 

 

MR WINCHESTER:   There is no evidence of this, sir.   40 

 

SJH:   No, I know.  Well there is a reference to a Cabinet Paper. 

 

MR WINCHESTER:   Oh. 

 45 
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SJH:   We don’t know how many trees or what is on it.  Are you calling any 

evidence that you can rely on and put this to the witness, are you 

actually adducing evidence on behalf of any of your clients? 

 

MR SMYTH:   Well, sir, I want to read out what Dr Massey said.  5 

 

SJH:   Are you adducing any evidence on behalf of your clients? 

 

MR SMYTH:   I am putting to Dr Massey - - - 

 10 

SJH:   Are you adducing evidence later by or on behalf of your clients? 

 

MR SMYTH:  My witness will be discussing how vegetation affects - - - 

 

SJH:   All right, and will that witness say the percentage of vegetation owned 15 

by the Council? 

 

MR SMYTH:   I don’t think he will, sir.   

 

SJH:   Well what basis are you then putting the question? 20 

 

MR SMYTH:  Well, so I am putting it on the basis of paragraph 8.9 of 

Dr Massey’s evidence where he says “I understand that the inclusion of 

such local factors and risk assessment are problematic, as in many 

cases the vegetation providing the mitigating effects is not owned by 25 

the property he is protecting, and both the landowners and the Council 

have no control of the vegetation.” 

 

SJH:   And you want to say that the Council controls vegetation and therefore - 

- - 30 

 

MR SMYTH:   I am saying that either the Council or the - - - 

 

SJH:   Well why don’t you put that to Council witnesses? 

 35 

MR SMYTH:   Yes, well I would make the point, sir, that Dr Massey has said 

this in his evidence.   

 

SJH:   So I am running out of patience, and you have had much more than your 

30 minute allowance.   40 

 

MR SMYTH:   Yes, sir, moving on.  Can I take you to your rebuttal evidence? 

 

SJH:   Page? 

 45 

MR SMYTH:   3.1.8, sir.  
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SJH:   So it’s page 7, 3.1.8 – page 5? 

 

 

MR SMYTH:   I think it’s page 7, sir. 5 

 

SJH:   Oh, 3.1.8, all right. 

 

MR SMYTH:   Yes, 3.1.8.  The area wide model doesn’t take into account the 

site specific features that Mr Bell discusses in his evidence, does it? 10 

 

DR MASSEY:   Well it takes into account the site specific features that the 

Port Hills geotechnical group of consultants would have assessed in the 

field, during the field verification process.   

 15 

MR SMYTH:   Is that fed back into the model? 

 

  [3.55 pm] 

 

DR MASSEY:   It is, yes. 20 

 

MR SMYTH:   So you change your shadow angle? 

 

DR MASSEY:   We change the risk. 

 25 

MR SMYTH:   So you change the risk rather than the angles? 

 

DR MASSEY:   Unless the angle is assessed as being wrong, it depends on 

what the assessment says. 

 30 

MR SMYTH:   Does it take into account topographic forcing? 

 

DR MASSEY:   The actual model that we did originally GNS did, it did not 

which is why we got their field verification and the field verification 

does on the proforma there is a section there that discusses topographic 35 

forcing or sheltering. 

 

MR SMYTH:   So is it effectively what you are saying is that the outcome of 

the area wide model and the ground truthing is that every single one of 

these properties has been – it is a proper full site specific investigation? 40 

 

DR MASSEY:  No, because there are other tools available, there are other 

techniques that you could use to and time and budget that can be spent 

to assess the site specific risk at a particular property. 

 45 
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MR SMYTH:   Can I take you to page 8 of your rebuttal evidence where you 

say, “Mr Bell appears to believe that the risk is high as he recommends 

significant engineering works in relation to 18 Hairs Rise can I suggest 

to you, Dr Massey, that that is a misunderstanding of what Dr Bell is 

saying because he has always said that the chalets on 18 Hairs Rise are 5 

at risk, he is saying that the main house is not at risk, so when he 

suggests rock fall protection structures in relation to chalets, that is 

what he is talking about there, is it not? 

 

DR MASSEY:   I have no idea, I have not been to the site so - - -  10 

 

MR SMYTH:   Okay. So it is possible that they’re varied – you would accept 

that there can be varying levels of risk over these complex sites? 

 

DR MASSEY:   I can, yes. 15 

 

MR SMYTH:   And you said that Mr Bell has not complied with - 2.9 of your 

evidence you are saying that Mr Bell has not applied the frameworks 

that you have modelled in relation to sliding whether and the property 

is at risk or not? 20 

 

DR MASSEY:  Well there was no evidence to show that a framework had been 

followed, there were some numbers and some appendices with maps. 

 

MR SMYTH:   But that is, your one expert giving evidence to the Panel, he is a 25 

different expert giving evidence to the Panel. 

 

DR MASSEY:  That is fine, all I am saying is that if – I would expected to see, 

you know, the comment that I have made here, it is not possible for me 

to work out whether or not such an assessment has been carried out 30 

from the information that has been produced. So I am just making an 

observation. 

 

MR SMYTH:   Can I take you to paragraph – in relation to 6 of Walker Valley, 

that does not take it – you say in your evidence that it does not take into 35 

account engineered structures, so the life risk for 6 Walker Valley Road 

will not take into account the fact that there is another house directly or 

virtually directly above it that would prevent rock from reaching 6 

Walker Valley Road would it? 

 40 

DR MASSEY:  You see, I do not know the site, so all I can say is go back to 

the risk assessment and say that, the risk assessment that we did does 

not directly take into account engineered structures, but if the house 

was on the property – was present and/or a house was present and the 

boulders were stopped by it, then because we have used the boulder 45 
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distributions from the earthquakes then they are indirectly taken into 

account, but like I said before we cannot quantify their effectiveness. 

 

MR SMYTH: So the red zone has now – the red zone offer has been 

withdrawn or is aimed it, do you know that to be true, Dr Massey? 5 

 

DR MASSEY:   It has got nothing to do with me. 

 

MR SMYTH:   Okay, would you accept that if there was adequately designed 

either rock remediation which remediates rock at source or rock 10 

protection structure, that the risk line could reduce below 10 to the 

minus four? 

 

DR MASSEY:   I mean mitigation is an effective tool if it is designed properly 

and follows a correct process and procedure and it can reduce the risk 15 

and it has been used overseas and other places and its effect can be 

affected.  

 

MR SMYTH:   You have said in your own evidence or – and you have put in a 

supplementary note to caucusing that there is risk below 10 to the 20 

minus four and that needs to be at least looked at, whether that should 

be controlled, is that correct? 

 

DR MASSEY:   That is correct, yes. 

 25 

MR SMYTH:  And you make some general comments in relation to at 

paragraph 3.2.2 and you seem to suggest that because Mr Bell is 

suggesting rock protection structures where he fears that the risk is less 

than 10 – 4 but in the context of there being some risk below 10 – 4 that 

would be prudent in any event wouldn’t it, Dr Massey? 30 

 

  [4.00 pm] 

 

DR MASSEY:  The context of what I am talking about here is that if you 

follow a quantitative procedure and actually there’s a series of 35 

guidelines that you have to take into account certain aspects on the 

slope and when you look at those different aspects it makes you 

question what the process is that could affect a particular site those 

could affect a particular site. 

 40 

 When you go through that framework because you followed that 

framework you have a much better understanding of what the processes 

are and what I mean by process is the volumes of material and how far 

they could travel down the slope and then so by using that risk based 

approach you get a much better understanding of what any mitigation 45 
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measures might be and the scale of the problem that you have to deal 

with. 

 

MR SMYTH: Okay, at 6.2 of your evidence-in-chief you said there 

(INDISTINCT 1.31) life performance of a particular source area yet is 5 

that not what the Port Hills Geotechnical Group when they went 

ground proofing? 

 

DR MASSEY:  What they did is they kind of worked out what the area average 

or the sub average was and they just said well does it deviate 10 

significantly from that so if there is no rock outcrop then there is very 

little chance you are going to get any boulders, but if the rock outcrop 

is much larger and much more extensive and this was all quantified and 

set out what those different criteria were then the average rock outcrop 

was quite different to the sub average for example. 15 

 

MR SMYTH:  So the ground proofing did it involve site specific calculations 

or modelling? 

 

DR MASSEY:  No, it did not.  Sorry that is not quite right, the ground proofing 20 

did involve site specific 2D rock fall run out analysis but not to every 

house but every 50 to 100 metres along the slope depending on where 

the consultants wanted to run those models and that procedure is 

documented in the GNS Science report 2011 311. 

 25 

MR SMYTH:   I would like to turn to your rebuttal evidence in Mr Connor’s 

statement. 

 

SJH:   Have you many more questions I have been very indulgent with the 

time, Mr Smyth? 30 

 

MR SMYTH:   I am just dealing with the last one now which is - - -  

 

SJH:   How many more questions have you got?  You got given a time limit 

and you are way, way over it in part because of the rambling and 35 

discursive nature of the questioning which is not cross-examination so 

when we come to the next witness can you think critically about your 

cross-examination and putting things directly. Now if you carry on 

please. 

 40 

MR SMYTH:   Dealing with 8 Balmoral Lane, Dr Massey do you accept that 

the comparative which was used Nayland Street is a 40 metre cliff and 

they get compared by Balmoral Lane is about 10 or 12 metres high? 
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DR MASSEY:   Nayland Street varies in height from about 40 to about 20 

metres and down to 10 at the far end so I do agree, yes.  I do agree that 

there is a difference. 

 

MR SMYTH:   At paragraph 4.4 of your rebuttal evidence you accept that you 5 

have no site specific data in respect of 8 Balmoral Lane, is that correct? 

 

DR MASSEY:   Yes, that is right. 

 

MR SMYTH:   Because you have no site specific data in relation to 8 Balmoral 10 

Lane you have used quite a conserved approach? 

 

DR MASSEY:   Yes, that is right, but again there is a Port Hills Geotechnical 

Group field verification pro forma available for that property as far as I 

am aware because those properties were assessed. 15 

 

MR SMYTH:   And you accept that no damage has occurred to the property in 

the 2010, 2011 earthquake sequence? 

 

DR MASSEY:   I am not aware of any damage personally. 20 

 

  [4.05 pm] 

 

MR SMYTH:   So can I take you to 4.1.3 of your evidence and you said the 

“the two main rock types present below the site are the ones found 25 

through most of the debris avalanches and cliff top recessions that 

occurred further south towards Redcliffs”. 

 

DR MASSEY:   That is right. 

 30 

MR SMYTH:   Now Mr Bell and Mr Charters and Mr Justice would all say 

that the rock type below 8 Balmoral Lane is basalt, and the rock type 

further along in Redcliffs is ignimbrite and that they respond 

completely differently. 

 35 

DR MASSEY:  What I said was that it was towards the south, and there is 

basalt in, I think it is 8A Balmoral Lane.  There is basalt exposed in 

Redcliffs that did fail.  Basalt larva.  And there are other slopes in the 

Port Hills of basalt that did fail as well that are similar to - - -  

 40 

MR SMYTH:  Well is it not much less likely that basalt will fail than 

ignimbrite? 

 

DR MASSEY:  Well the Redcliffs’ slope itself had a much larger volume of 

debris that fell off, because there was ignimbrite there, but mainly 45 
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because the slope height was much bigger. Hence why it would be 

inappropriate to use a Redcliffs’ risk model for 8 Balmoral Lane. 

 

 And can I just point that you said before was there damage to the 

property, I said no, but there is damage to the actual slope.  But I do not 5 

know if that is part of the property or not. 

 

MR SMYTH:   Right. 

 

DR MASSEY:  There are open and dilated joints and rock blocks and it is very 10 

clearly stated in the evidence of Mr Bell and in the evidence from the 

Port Hills Geotechnical Group consultant URS Limited. 

 

MR SMYTH:   But would you accept that there is a lesser risk of failure in 

relation to rock if the rock is basalt? 15 

 

DR MASSEY:  No, I would not, not for that slope.  

 

MR SMYTH: Can I take you to paragraph, and this is the report of Mr Charters 

and Mr Justice – they give a very detailed description of the geology of 20 

the site, I think it is the - - -  

 

SJH:   I am sorry, where is this evidence? 

 

MR SMYTH:   This evidence was, it is the statement of evidence of Neil James 25 

Charters was filed, it might be under 289, Ian Conner, sir.  These 

(INDISTINCT 2.51) submissions at the same time.  

 

JUDGE HASSAN:   Mr Smyth, that report is not coming in as evidence from 

an expert, is it? 30 

 

MR SMYTH:   It is, yes sir, it was filed by Mr Connor originally, then it was 

filed later. 

 

MS DAWSON:   I think it is under 694. 35 

 

JUDGE HASSAN:   Is it?  I have got a report under 298 which is an NGO 

Report, but it is not a statement of evidence in accordance with the 

Code of Conduct. 

 40 

MR SMYTH:   But whilst it was filed - - -  

 

MR CARRANCEJA:   It is 289. 

 

MR SMYTH:   289, I beg your pardon. 45 
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JUDGE HASSAN:   289 is a Report from NGO addressed to “Dear Ian and 

Ruth”, and it is not in accordance with the Code of Conduct. 

 

MR CARRANCEJA:  Sir, if I could assist, I think there is a muddle of the 

numbers, sir.  I have got in my copy in addition to submission 289 not 5 

298. 

 

JUDGE HASSAN:   No, I have got 289 here. 

 

MR CARRANCEJA:   Sorry, my apologies, sir. 10 

 

JUDGE HASSAN:   Additional submission not 289, report from NGO, it is a 

letter addressed to clients Ian and Ruth. 

 

SJH:   So as required at some stage, has this witness confirmed that as their 15 

evidence? 

 

MR SMYTH:   No, that has already happened, sir, it has been filed as evidence 

and there is a statement of evidence Ian James Charters filed with the 

Plan. 20 

 

SJH:   When was the statement of evidence filed? 

 

MY SMYTH: 25 February, and you have been sent a late filing of that 

evidence.  25 

 

  [4.10 pm] 

 

SJH:   Anyway, for it is worth, we are familiar with this property, having 

visited, Mr Smyth.  So what is the question? 30 

 

MR SMYTH:  I am suggesting that the analysis by Mr Charters and Mr Justice, 

in relation to geology at the site, is much more site specific and detailed 

than your analysis? 

 35 

DR MASSEY:  I would say that it is, because we have not looked at the site 

specific geology. 

 

MR SMYTH:   You had some criticisms of Mr Charters, are fixed into your 

calculations – I will deal with them and redirect. 40 

 

 Mr Bell and Mr Justice and Mr Charters, are all of the view that this 

property is a less than 10 minus four risk in their site specific 

assessment.  Is that correct, Dr Massey? 

 45 
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DR MASSEY: That is what they have said but I cannot follow the risk 

assessment process that Mr Charters has done, he doesn’t put all the 

steps in his report here. 

 

MR SMYTH:   But you have not been to the property? 5 

 

DR MASSEY:   No, no, I have been to the slope, I have seen the site. 

 

MR SMYTH:   You have not done any site specific assessments? 

 10 

DR MASSEY:   No. 

 

MR SMYTH:   Okay, that is all my questions. 

 

SJH: Thank you, Crown any re-examination? 15 

 

MR RADICH:   No, thank you, sir. 

 

SJH: Council? 

 20 

<RE-EXAMINATION BY MR WINCHESTER [4.11 pm] 

 

MR WINCHESTER:   Just one point with your leave sir.  Dr Massey, you were 

asked some questions by my learned friend, Ms Watson, about alleged 

errors that have been discovered which were behind the Council’s 25 

changes in the mapping of rock fall hazard management areas, do you 

recall those questions? 

 

DR MASSEY:   The errors, the uncertainties you mean? 

 30 

MR WINCHESTER:  Yes, well, I think the questions were based on the 

assertion of errors made that have been rectified by Council’s changes 

in position.  Do you recall that? 

 

DR MASSEY:   Don’t know, sorry. 35 

 

MR WINCHESTER:  All right then, so what is your understanding of the basis 

for changes which have been accepted by the Council through this 

process? 

 40 

DR MASSEY:   Oh, right, sorry, it is referring to the site specific- - - 

 

MR WINCHESTER:   Yes, sorry. 
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DR MASSEY:   Sorry.  Well, more time has been spent by people and they 

have gone out and had a look in detail at some of the issues that people 

have raised. 

 

MR WINCHESTER:   Right, and so do you have any sense as to whether a 5 

proportion between errors versus a site specific assessment of risk or 

cost to a landowner in terms of the location of lines? 

 

DR MASSEY:   Well, if you were to go out and look at every single individual 

property, as I said before, there are over 2,000 properties, so I do not 10 

know how much money people have spent looking at the individual 

properties so far, but if you were to multiply that by 2,000 then you 

would get a fairly big number and the amount of time that it would take 

us to do that would be quite significant. 

 15 

MR WINCHESTER:  Yes, thank you, Dr Massey, thank you, sir. 

 

SJH:   Thank you, we will take a 10 minute break and come back with Panel 

questions, but Mr Smyth, when we come to Dr Gerstenberger, please 

will you focus on what cross-examination is about.  It is not repeating 20 

all of the evidence that has been given, it is referring it to them and 

giving a specific question and a direct question. 

 

MR SMYTH:   Yes, sir. 

 25 

SJH: It is basic advocacy. 

 

ADJOURNED [4.13 pm] 
 

RESUMED [4.27 pm] 30 

 

SJH:   Thank you.  Dr Massey, you are still on your oath from before.  

Dr Mitchell? 

 

DR MITCHELL:   Thank you, sir.  Good afternoon, Dr Massey.  Just a couple 35 

of questions if you could just help me with my understanding, please.  

For a given AIFR value, whether it’s 10-4 or some other number, my 

understanding from your evidence is that that value has nothing to do 

with the number of people affected by a risk – it is simply the risk that 

a person at that location would be subjected to, is that right? 40 

 

DR MASSEY:   That is right. 

 

DR MITCHELL:   So if there are 10 people there, there is, you would multiple 

the consequence by the- - - 45 
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DR MASSEY:   While the risk to the individual does not change- - - 

 

DR MITCHELL:   The risk to the individual stays the same, no, that is fine, 

thank you.  Other than that, it is just hopefully a simple question, I 

suspect it is not a simple answer, but using these two models for the 5 

rock fall management assessment, both using 10-4 AIFR you get two 

different lines – area one and area two.  The variables that are different 

are the percentage occupation and whether or not you have got 

aftershocks or not. 

 10 

 Do you know, and I suppose you can change those variables in 

different ways – you could use a 104.5 and an occupancy of 80 percent 

and a 50 percent number of aftershocks or something like that, and run 

a whole lot of scenarios. 

 15 

 If you ran, if you back calculated from the rock fall management area 

number two line, using the same assumptions of occupancy and 

aftershocks as you use for area one, what would be the approximate 

AIFR that would result in giving you that same line? 

 20 

DR MASSEY:   That is a difficult question.  I would have thought it be some 

not too indifferent from if you used the rock, some model assumptions 

and parameters that went into rock fall hazard management area 1 and 

then the 10-5 boundary. 

 25 

  [4.30 pm] 

 

 There might be a little bit of difference but essentially – but the other 

thing, sorry, the difference depends on the site conditions.  So in some 

cases where, for example, the boulders hit a road like Wakefield 30 

Avenue, the boulders – sorry, I have a mint. 

 

 The boulders came down the slope and they were stopped by a road 

and so the risk drops very, very rapidly and so in those situations then, 

my understanding just verbally to you would be that there would be 35 

very little difference.   

 

 But in other areas where the boulders, they just stopped because they 

ran out of momentum as the slope gradually came to a low angle, like 

Morgans Valley, Heathcote Valley, then there might be a larger 40 

difference between those lines.  But essentially in principle the 10-5 

threshold got used in the model 1 for rock fall hazard management 

area, I would have thought there would not be a huge amount of 

difference although there will be. 

 45 
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DR MITCHELL:   Okay, that is helpful thank you, just to get a context around 

it.  You have said in your rebuttal statement about how it might be 

appropriate to use a different occupancy level for things like batches, 

where there is lesser occupancy rates because they are only used some 

of the time.  I guess my, I do not know if it is a question or a comment, 5 

but there are no guarantees about how long people will or will not live 

in a particular dwelling.  I mean how real do you think that is in risk 

management terms? 

 

DR MASSEY:   Well, I mean again I am sorry but I am not a risk management 10 

kind of, you know, policy person but in theory – in theory, so I am 

using the numbers, then you could produce a much lower AFIR but 

how you police that is a policy decision. 

 

DR MITCHELL:   All right, no, that is fine. 15 

 

DR MASSEY:   Yes, and I would not like to comment. 

 

DR MITCHELL:   And just, finally, are you aware of or can you help me 

understanding the difference or the difference criteria that were used 20 

for defining mass movement areas 2 and 3? 

 

DR MASSEY:   I can, yes.   

 

DR MITCHELL:   Could you please? 25 

 

DR MASSEY:   I can.  Can I refer you to a GNS report, it is referenced in my 

evidence in brief, hopefully you have a copy. 

 

DR MITCHELL:   I have got a copy of your evidence and I have got a copy of 30 

what is attached to your evidence, I do not know if I have got copies of 

all the referenced reports. 

 

DR MASSEY:   Right, well, the reference report, it is GNS Science Report 

2112/317. 35 

 

JUDGE HASSAN:   Dr Massey, just remember that when you are not on the 

microphone it is not recorded on the transcript. 

 

DR MASSEY:   Yes, it is fine, I am just trying to find the report.  Sorry, it is 40 

always the last one.  So the report is GNS Science Consultancy Report 

2012/317, 1 August 2013.  In that report on page – it is table 2, 

page 14.  There is a table and it shows the hazard class and 

consequence class and the various class 1, 2 and 3 features, kind of 

ratings or whatever we called them, hazard exposure matrix.   45 
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 So a class 2 mass movement is where for dwellings, so the 

consequence class is dwellings and the potential to destroy dwellings if 

the hazard occurs.  A class 2 is displacement greater than 0.3 metres 

total displacement at the max. (ph 4.00)  

 5 

 And for class 3 it would be less than 0.3 metres of displacement.  And 

for critical infrastructure then class 2, there is no class 3 for critical 

infrastructure, the reason being is that after discussing having a 

workshop with SCIRT and other infrastructure people they said that 

some of their infrastructure can take very little displacement and 10 

therefore, you know, less than 0.3 metres could actually cause 

significant problems for them. 

 

 And then for life then there is no impact on class 2 and 3, they are 

actually not a life risk associated with those features. 15 

 

DR MITCHELL:   And just finally, I know you are not a policy person and that 

might be your answer, but the Council has chosen not to differentiate 

between those two classes in the way that they set up the rules for what 

you can and cannot do in those areas, at least that is my reading and 20 

understanding of them. Given that, assuming that to be correct, do you 

think there is any risk related reason why you would manage those two 

zones differently? 

 

  [4.35 pm] 25 

 

DR MASSEY:   Assuming that that is correct what the Council have done, then 

I do not see there is an issue because it is, if you are going to as an 

engineering geologist geotech you would go to the site regardless of 

how much displacement and you would use the same set of procedures 30 

to try and assess the nature of the hazard. 

 

DR MITCHELL:   So unless you drew a distinction between them in policy 

terms there would be no real risk base reason to differentiate - - -  

 35 

DR MASSEY:   No, and just to put into context, I mean we did that to try and 

grade them so that we could just forget about those ones and move onto 

the more important ones. 

 

DR MITCHELL:   Okay, no that is helpful, thank you very much, thank you, 40 

sir. 

 

SJH:   We have got a copy of that report so I will give it an exhibit number, 

what are we up to, five is it? Exhibit 5, thank you. 

 45 
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EXHIBIT #5 – 2010/11 PORT HILLS SLOPE STABILITY MASS 

MOVEMENT GNS REPORT 2012-317 

 

 Yes, Ms Dawson? 

 5 

MS DAWSON:   Thank you, thank you very much Dr Massey. Just a couple of 

questions, I asked Ms Beaumont about the 10-2 life risk for the cliff 

collapse area 1, just to make sure because I could not see much 

background information modelling for that cliff collapse and coming 

up with that level of life risk, but was that another set of modelling that 10 

GNS did that came up with that level of life risk for the area map just 

for cliff collapse 1 - - -  

 

DR MASSEY:   Yes, yes, so those are, just to put those areas into context then, 

they are at the very cliff edge and the very cliff bottom in the locations 15 

where we had the three fatalities pretty much. 

 

MS DAWSON:   Yes, and that has then gone onto be a prohibited activity 

status for many activities within - - -  

 20 

DR MASSEY:   If that is what Council have done then yes. 

 

MS DAWSON:   Yes. My next question, when you are talking about the 

ground truthing that the Port Hills Technical Group – Geotech Group 

did immediately following the area wide modelling, you refer to 25 

looking at and around 2,000 houses, am I correct in thinking that a lot 

of that ground truthing was focused on properties with houses on them 

as opposed to vacant sites? 

 

DR MASSEY:   Yes, it is a good question, they were mainly focused on the 30 

houses where the houses were because you on a vacant site you did not 

know where somebody would put a house. 

 

MS DAWSON:   And is that also because the work was being done for the 

joint purposes of the – for CERA for the Crown office that might then 35 

be come along, which tended to be – which were around houses as 

opposed to vacant sites? 

 

DR MASSEY:   I think that would be a fair assessment, yes. 

 40 

MS DAWSON:   I mean I am only asking this because it seems like many of 

the properties that are coming to us in this further round for further 

assessment, a lot of those are vacant sites. 

 

DR MASSEY:   Yes and – sorry, I would just say, I do not think that because 45 

of the problem with where the house was on the – where the house 
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could potentially be put on a property it makes it very difficult for the 

people assessing them, whether the risk should be higher or lower. 

 

MS DAWSON:   Okay, thank you. Now just my last question, it is going back 

to something we have traversed before, and I just want to say thank 5 

you, this diagram that you provided with your evidence I found that 

very helpful, particularly when it was typed up like this, and not just 

because of the questions that you posed along the bottom relating to the 

rock fall runoff area but just the way you delineated the bands. 

 10 

 Where – I mean, whatever levels of tolerability or intolerability the 

Panel and the Plan gets to, I think we all agree it will be good to define 

those clearly and you have raised that and Mr Taig’s raised it, so I just 

want to put to you my understanding of what the Plan has chosen to 

express as being intolerable and then what they – what I think they are 15 

saying about rock fall management area 2 and just tell me if I am 

correct or correct me if I am not. 

 

 For rock fall management area 1, as I understand it, the Plan is saying it 

is intolerable for the average person to be at a level of risk of 10-4, 20 

when there is an evacuation process in place that would ensure they are 

not subject to ongoing aftershocks, but it is – but we can probably 

tolerate some of the more vulnerable people being at that level of risk, 

10-4 even with an aftershock - even when they are subject to 

aftershocks provided we have a process around evaluating any increase 25 

of risk in that area. 

 

  [4.40 pm] 

 

DR MASSEY:   That sounds fair, yes. 30 

 

  [4.40 pm] 

 

MS DAWSON:   Does that sound to you, I mean I know you have not agreed 

with that, but just trying to understand the way they pitched it. 35 

 

DR MASSEY:   Yes, I mean it sounds fair, I mean it’s the intolerable kind of, 

you know, the model that they’ve used for rock fall area one, the 

average person, the occupancy with aftershocks, I mean that does mean 

that you do have a policy in place that you will actually remove people. 40 

 

MS DAWSON:   Yes, which is what the Crown’s offer has to a, made an offer 

of that, and then the Council’s control, I think someone said it is a non-

complying activity, which means, you know, there is still; a potential 

for there to be some uncertainty within that, so there is still a process 45 

that allows some flexibility, but it is quite tight. 
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DR MASSEY: Yes, so essentially what you are saying is that the, if you’ve got 

to jump this high to get over type of thing, rather than that high. 

 

MS DAWSON:  Yes, it is not fully, we are not, but it isn’t “everyone must 5 

leave now”, so it is not that level of intolerability – but it is close – it is 

getting there – it is making tough.  But then the next layer there is quite 

a level of tolerability for some people, the more vulnerable than 

average to remain in those properties, even with aftershocks, as long as 

the risk isn’t increased.  10 

 

DR MASSEY:  Which is the rock fall management area two.   

 

MS DAWSON:   Yes, two, yes, that’s right.   

 15 

DR MASSEY:   Yes, right.  

 

MS DAWSON:   Does that sound sort of - - - 

 

DR MASSEY:   Yes, but again, I must stress I am not a policy person. 20 

 

MS DAWSON:   No I understand that, but it is really linking those to what is 

meant by them at the moment. 

 

DR MASSEY:   Yes.  I would say I would agree with what you said. 25 

 

MS DAWSON:   All right, thank you very much, that’s all my questions, thank 

you.   

 

SJH:   Judge? 30 

 

JUDGE HASSAN:   Nothing, sir, I think that satisfied all my enquiries.   

 

SJH:   Dr Massey, just to go back, this annexure to the Australian Geo 

mechanics, dealing with the Hong Kong vulnerability.   35 

 

DR MASSEY:   Sorry, I gave - - - 

 

SJH:   Well I am not going to put the numbers to you, you don’t need to worry 

about that.   40 

 

DR MASSEY:   All right, sorry. 

 

SJH:   I see you have worked at some stage in Hong Kong? 

 45 
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DR MASSEY:   Yes, I spent three years living there and I have spent another 

year in and out of Hong Kong working on landslides. 

 

SJH:   And we have already noted the difference in building structures there.   

 5 

DR MASSEY:   Quite different.  

 

SJH:   And would it be true to say that most landslide risks there are associated 

with very heavy rain storms associated with typhoons? 

 10 

DR MASSEY:   Correct. 

 

SJH:   Does that inform us, or can these numbers assist or inform us in any way 

with the seismic risk in the Port Hills? 

 15 

DR MASSEY:  I think to answer directly, then no, they are not particularly 

useful, but as extra data, because there is not a huge body of evidence 

on the vulnerability of people from natural disasters, especially 

landslides, and there isn’t a huge amount of data in the literature on 

this, hence why we had National Science Foundation, which is the US 20 

based kind of equivalent to the Natural Hazards Platform, they funded 

myself and American Researchers to actually try and quantify the 

vulnerability, or sorry, the resistance that your typical New Zealand 

homes would likely have to rock falls, and this project is ongoing. 

 25 

 So what my kind of answer to your question in a rambling kind of way 

would be, that there is not much literature on the subject and so the 

Findlay and Fowler on the Hong Kong based evidence is useful 

because it’s actually a study, but then at the same time the cutting edge 

research is actually trying to get more and more values and numbers 30 

and research this in a bit more detail. 

 

SJH:   So it informs but is not directly relevant, would that be a fair way to put 

it? 

 35 

DR MASSEY:   I would agree with that, yes.   

 

SJH:   Okay.  Thank you.  Mr Smyth, anything from the Panel’s questions? 

 

MR SMYTH:   No, sir. 40 

 

SJH:   Mr Radich? 

 

MR RADICH:   No, thank you, sir.   

 45 

SJH:   Mr Winchester? 
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MR WINCHESTER:   Thank you, no sir. 

 

SJH:   Thank you, Dr Massey, you may stand down. 

 5 

DR MASSEY:   Thank you. 

 

<THE WITNESS WITHDREW [4.44 pm] 

 

SJH:   Yes, thank you 10 

 

MR WINCHESTER:   Thank you, sir. 

 

SJH:   We’ll carry on until we finish Dr Gerstenberger’s evidence today. 

 15 

MR WINCHESTER:   Yes, thank you. Now, just a query, sir. The Australian 

Geo Mechanics document, is that - - - 

 

SJH:   Exhibit 4.   

 20 

MR WINCHESTER:   Exhibit 4. 

 

SJH:   Yes. 

 

MR WINCHESTER:   Thank you. 25 

 

SJH:   Thank you. 

 

EXHIBIT #4 – PRACTICE NOTE GUIDELINES FOR LANDSLIDE 

RISK MANAGEMENT 2007 30 

 

SJH:   And this report - - - 

 

MR WINCHESTER:   That’s the second GNS report, that’s another one, sir.   

 35 

SJH:   1 August 2013, final it has on it, Exhibit 5.   

 

EXHIBIT #5 - 2010/11 PORT HILLS SLOPE STABILITY MASS 

MOVEMENT GNS REPORT 2012 

 40 

MR WINCHESTER:   Yes.  And there was the other GNS report. 

 

SJH:   The earlier one was exhibit - we didn’t produce it.  Well we better do it 

now, and make it Exhibit 6.   

 45 



 Page 136 

  

Ch5: Natural Hazards (Part) 02.03.15 

EXHIBIT #6 – 2010/11 PORT HILLS SLOPE STABILITY GNS 

REPORT 20.12.14 

 

SJH:   I’m sure they are actually being produced in evidence in any way, but 

just to give them a number and a reference, we will treat them as an 5 

exhibit, but formally they are (INDISTINCT 4.55) 

 

MR WINCHESTER:   Thank you.  Sir, I now call Dr Gerstenberger.   

 

SJH:   This is another joint witness. 10 

 

MR WINCHESTER:   Yes sir, it is. 

 

<MATTHEW CHARLES GERSTENBERGER, affirmed [4.45 pm] 

 15 

<EXAMINATION BY MR WINCHESTER [4.45 pm] 

 

MR WINCHESTER:   Your full name is Matthew Charles Gerstenberger? 

 

DR GERSTENBERGER:   Yes. 20 

 

MR WINCHESTER:   And you have the qualifications and experience set out 

in your evidence-in-chief? 

 

DR GERSTENBERGER:   Correct. 25 

 

MR WINCHESTER:   And you have produced two statements of evidence for 

this hearing.  One being a statement of evidence-in-chief dated 13 

February 2015, and the second being a rebuttal statement dated 27 

February 2015? 30 

 

DR GERSTENBERGER:   Correct. 

 

MR WINCHESTER:  And do you have any changes or alterations or 

amendments to those statements? 35 

 

DR GERSTENBERGER:   I do not. 

 

MR WINCHESTER:  Thank you.  Now I asked the question of Dr Massey 

about the late evidence of Mr Bell that was admitted this morning by 40 

the Panel, and have you had a chance to look at those three - - -  

 

DR GERSTENBERGER:   Just very briefly. 
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MR WINCHESTER:   And is there any comment you wish to make or is there 

anything in those statements that causes you to alter any of your 

opinions or your evidence? 

 

DR GERSTENBERGER:   No, I have no further comment on that. 5 

 

MR WINCHESTER:   Thank you.  Thank you sir, can you please read out your 

summary of your evidence and then remain where you are to answer 

any questions. 

 10 

DR GERSTENBERGER:  Thank you.  I was the Project Leader for the 

development of the Canterbury Seismic Hazard Model, which was 

developed by quite a large team of people.  And this model is the basis 

for what I am really presenting in my evidence. The Canterbury 

Seismic Hazard Model is a model that produces estimate of the future 15 

ground shaking that can be expected in the Canterbury region. 

 

 And I think the first question I want to get across is why did we need to 

develop this new model when we already had a national model for 

shaking that covered the region.  There are two main contributors to 20 

that.  The first is if you look at the Canterbury region relative to the 

whole country in the National Seismic Hazard Model it is a relatively 

low hazard region. And then you couple that with the ongoing 

aftershock and earthquake activity that we expect in the region based 

on some fundamental seismological laws that are initiated by the first 25 

event in 2010, and then have been continuing as we have seen, the 

existing model was not adequate to cover the levels of shaking that 

were expected by that. 

 

 So the model that we have developed covers three different types of 30 

earthquakes, or three classes I guess of earthquake activity, or 

earthquake clusters as we refer to them, which is the typical aftershocks 

that I think everybody here is familiar with, where you get a large 

number of events immediately after a main larger event, and then they 

continue to decay away in time.  And I think an important part of that 35 

to note is that the probabilities of the rates of the larger events do not 

decay any differently than the rates of the smaller events.  It is just 

because we have so many more smaller events that that is what you are 

really noticing, but the probabilities of the large events decay at the 

same rate as that. 40 

 

 Then the next class of models is the medium term clustering models, 

and that is looking at longer term interaction between events.  Longer 

term both in space and in time, and all of these models are based on 

empirical models developed on data from New Zealand and around the 45 
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globe, and there are plenty of examples where we have this decayal (ph 

3.47) scale clustering of larger events in New Zealand. 

 

 And then the final one is an important question when we are looking 

into the longer term particularly because we are in a, what was 5 

previously a low hazard region in the country, is what do we expect the 

rates to get down to in the long term.  And we have a number of models 

that we have put into our final Canterbury Seismic Hazard Model.  It 

captured the range of uncertainty that we expect that that should fall 

within. 10 

 

 And I should put out that this is what we call an ensemble model, the 

final model’s an ensemble model, so it is made up of a number of sub 

component models that are brought together to represent the different 

classes and the different uncertainties that we expect to be contributing 15 

to this.  As I said it is based on observations of clustering in New 

Zealand and around the globe.  

 

 And then the final component of this is, so we have from that part of 

the model we get a number of events and then we couple that with 20 

models that predict an amount of ground shaking that you would expect 

in a region around that, based on those events. 

 

 I think an important part of what we have done is in developing the 

model with the process that we followed, we used an international 25 

expert panel to develop this model, so we used a range of experts that 

covered backgrounds from geologists, seismologists, statistical 

seismologist and engineers, and this is really necessary to cover the 

range of topics that go into a seismic catchment model, which is quite a 

complex model. 30 

 

  [4.50 pm] 

 

 We had experts that came from New Zealand, Australia, United States 

and Ireland and the process that we used to elicit the information from 35 

the experts is based on EU Guidelines that come from the nuclear 

industry, and an important part of this is we used what is called a “non-

consensus process”, meaning that we didn’t have to get all the experts 

to agree to a single answer on everything that the experts were required 

to provide their own input independently so we could capture the range 40 

of uncertainty that is in the model and make sure that is produced in the 

end result. 

 

 There is no guideline that I am aware of that covers time dependent 

models such as this, the closest thing is a document that was put out by 45 

the International Commission on Earthquake Forecasting for simple 
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protection that came out in 2011, so early 2011 around the same time 

we were doing this and we were consistent with the recommendations 

in that and I think a key one in that is the use of tested forecast models, 

so models where you have some knowledge of the forecasting skill of 

the models and how they behaved in these situations and all the 5 

submodels that we’ve used in the ensemble model and how the 

ensemble model itself have been tested around the globe, the ensemble 

model has only been tested now in New Zealand, but the other models 

have been tested around the globe, so we have a feeling for what their 

performance is like, and they’re all generally consistent with the data. 10 

 

 And a natural question is how they doing against the Canterbury 

sequence and testing of probabilistic models and this is a probabilistic 

model is an interesting topic and you need quite a few earthquakes 

before you can make a robust statement about the performance of the 15 

model and there has not been enough earthquakes really in the 

Canterbury sequence since we have developed this to make such a 

strong statement so what we have done is we have retrospectively 

tested the model meaning we tested it against past data so we have 

gone back from 1986 to 2012 so when we have good data to test from 20 

and the results of that testing of the ensemble model versus the 

submodels and versus some other models that we did not end up using 

is that this ensemble model is most likely the most useful forecast for 

the next decade for New Zealand. 

 25 

 So just a few other key points I think that it is a peer review model, it 

has been published, it has been the subject of multiple international 

discussions.  It is based on the input from this international panel and it 

is based on tested on models where we have knowledge of their skill. 

 30 

 Thank you. 

 

SJH:   Thank you.  Mr Smyth? 

 

<EXAMINATION BY MR SMYTH [4.52 pm] 35 

 

MR SMYTH:   Just a few questions sir, good afternoon Dr Gerstenberger.  Can 

I take you to paragraph 7.1.4 of your evidence-in-chief? 

 

DR GERSTENBERGER:   7.1.4? 40 

 

MR SMYTH:   Yes, now from reading your evidence the Canterbury seismic 

hazard model is made of the five parts and they are the short term, the 

intermediate term and the long term submodels and then two ground 

most prediction equations is that correct? 45 
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DR GERSTENBERGER:   Sorry, can you repeat that question? 

 

MR SMYTH:   The Canterbury seismic hazard model is made up of five parts, 

the three submodels which is short term, intermediate and long term 

and the earthquake? 5 

 

DR GERSTENBERGER:   Yes, it has got three models and then depending on 

the use, it has got three earthquake rate models and then depending on 

the use of the model it has either one or two models that predict the 

ground motions. 10 

 

MR SMYTH:   Is it correct to say that the peer review version had both the 

McVerry and the Bradley model as part of it? 

 

DR GERSTENBERGER:   In the published paper I need to go back and look at 15 

the paper and see, it is correct to say that the initial model had both 

components, the McVerry and the Bradley model in it and then when it 

came to the specifics of the rock fall study where there were specific 

conditions that we need to be able to give the right kind of numbers that 

we need to do the rock fall risk estimates that we could not do with the 20 

Bradley model because we had not verified the Bradley model was 

appropriate for those conditions. 

 

MR SMYTH:   You did not use the Bradley model for that part of the, for the 

rock fall? 25 

 

DR GERSTENBERGER:   Yes, that is correct, yes.   

 

MR SMYTH:   You do not use the entire Canterbury seismic hazard like you 

use a sort of part of it for the basic GNS model? 30 

 

  [4.55 pm] 

 

DR GERSTENBERGER:   No, I would say that we used that – that version of 

the model, yes. 35 

 

MR SMYTH:   A different version? 

 

DR GERSTENBERGER:   Yes. 

 40 

MR SMYTH:   And the McCleary equation, the Ground Motion Prediction 

Equation, that is quite old isn’t it, it was created - - - 

 

DR GERSTENBERGER:   It was published in 2006. 

 45 

MR SMYTH:   But it was finalised in 1997, is that correct? 
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DR GERSTENBERGER:   Yes, the late nineties was the last data that went 

into it. 

 

MR SMYTH:   1995 was the last data, is that not correct? 5 

 

DR GERSTENBERGER:   I would have to look it up, but in that order, yes, I 

do not know the exact number but I would not, yes - - - 

 

MR SMYTH:   And the Bradley Model which was finalised in 2010 has more 10 

up to date data, but accepting that you did not have the data for that to 

use in the GNS model? 

 

DR GERSTENBERGER:   It has more recent data on it, however, that has no 

bearing on the forecast skill of the model.  15 

 

MR SMYTH:   For the – in the GNS report 2012/214, can I take you to page 7 

of that? 

 

DR GERSTENBERGE:   Page 7. 20 

 

SJH: Now which report is this one again? 

 

MR SMYTH:   2012/214. 

 25 

SJH: You want us to go to page 7.  That says the Bradley Model provided a 

better match for the recorded near source (ph 1.53) motions on the flat. 

 

DR GERSTENBERGER:   Not on the flat, for the particular soil conditions.  

So the models - - - 30 

 

MR SMYTH:   Soil conditions, I beg your pardon? 

 

DR GERSTENBERGER:   Yes, so the models are developed – a model is just 

not a single equation that you get an answer for, they have many sets of 35 

coefficients that are developed for very particular conditions, and for 

the conditions that were necessary to provide for the rock fall study, 

those coefficients had not been evaluated against data, so we could not 

understand its performance.  We do not know its performance. 

 40 

MR SMYTH:   And you still do not know that? 

 

DR GERSTENBERGER:   No, we have not done that since.   

 

MR SMYTH:   It could be better, but you do not know? 45 
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DR GERSTENBERGER:   Yes, it could be better, it is unlikely to be a large 

change in the results there so when we use the Ground Motion 

Predictions Equations, there is large uncertainty in the predicted ground 

motions, they are based on observational data, and that uncertainty is 

included into the calculations that we do, so the hazard results include 5 

that uncertainty in the ground motion prediction equations.   

 

 So the difference in this context, this rock fall study, is likely to be less 

than the other uncertainties. 

 10 

MR SMYTH:   And the paragraph – if I can take you back to page (iv) of that 

report. 

 

SJH:   I think it is missing in our copy. 

 15 

MR SMYTH:   I can read it out, sir. 

 

SJH:   Yes, if you would please.  If you just check on these pages later, 

tomorrow morning. 

 20 

MR SMYTH:   Paragraph 6, Dr Gerstenberger.  “The Earthquake Hazard 

Model indicates the most rapid decrease occurs in the first five years, 

2012 to 2016, which results in a decrease in rock fall risk of about 51 

percent at an average rate of about 10 percent per year.  The rate of 

decrease from year five to year 10 is about 14 percent at an average rate 25 

of three percent per year.” 

 

 So the question I am asking is, the rock fall risk will decrease 

14 percent in the next five years? 

 30 

DR GERSTENBERGER:   The next five years from? 

 

MR SMYTH:   From 2016, I beg your pardon. 

 

DR GERSTENBERGER:   Rate of decrease from year five to year 10, 2016 to 35 

2021, is about 14 percent, an average rate of about three percent per 

year.  Does that answer the question you are asking?  

 

  [5.00 pm] 

 40 

MR SMYTH:   Yes. So would that – that would change the hazard risk in the 

second half of the life of the plan quite significantly if that 14% - that is 

modelled in the risk is it? 

 

DR GERSTENBERGER:   Yes, yes, it is the – so the initial starting point for 45 

everything is the seismicity model and the – so the seismicity model 
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meaning the earthquake, the numbers of earthquakes and the numbers 

of earthquakes are calculated on a yearly basis and those decay every 

year throughout the life of the model, and then that propagates to the 

hazard calculations which is the ground shaking calculations and then 

into the rock fall risk calculations. 5 

 

MR SMYTH:   Yes, but the risk is taken at 2016, not – it doesn’t – so the AIFR 

is taken as that some date in 2016, is that not correct? 

 

DR GERSTENBERGER:   I believe that is correct, that is not worth the – that 10 

goes beyond what my involvement is, but I believe that is correct. My 

involvement stops at the calculation probabilities of the ground 

shaking. 

 

MR SMYTH:   Right. So would you accept then or do you know that if the 15 

rock fall risk were to drop over the next from 2016 that that would 

affect the risk line? 

 

DR GERSTENBERGER:   If – again this not work that I am involved in but if 

the inputs were changed to the risk model if you used different years 20 

for that. 

 

MR SMYTH:   So last question, can I take you to paragraph 14, I think it is – 

7.1 I beg your pardon. 

 25 

DR GERSTENBERGER:   What are you referring to? 

 

MR SMYTH:   Page 14 of your evidence-in-chief.  You say that neither GNS 

science nor the expert panel had evaluated - performed the Bradley 

model for condition of the Port Hills? 30 

 

DR GERSTENBERGER:   Correct. 

 

MR SMYTH:  Did the expert panel evaluate the performance of the McMurray 

model in the Port Hills? 35 

 

DR GERSTENBERGER:   The McMurray model is used in the national 

seismic hazard model, so it is used for the entire country already, it has 

been evaluated in many different site conditions for its performance 

and its accepted for use in the building standards so NZS1170 is based 40 

on a model that includes the McMurray model, it is been evaluated in 

multiple different conditions. 

 

MR SMYTH:   Right, but it was not reviewed by this expert peer review group 

was it? 45 
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DR GERSTENBERGER:   No not specifically on this topic but it was 

reviewed, it has been reviewed by many other people on this topic. 

 

MR SMYTH:   Okay, no further questions, sir. 

 5 

SJH:   Thank you, any re-examination? 

 

MR WINCHESTER:   No, thank you, sir. 

 

MR RADICH:   No, thank you, sir. 10 

 

DR MITCHELL:  Thank you, sir, good afternoon Dr Gerstenberger, I just got 

two hopefully very simple questions. You referred in your written 

statement to short term medium and medium term and long term 

describing these different models, what do they mean in year terms or 15 

time scales are we talking about? 

 

DR GERSTENBERGER:   There is a lot of overlap between them, short term 

would be days to years, medium term would be years to decades and 

long term is decades. 20 

 

DR MITCHELL:   And just finally, would it be fair to describe the approach 

that you taken to developing these models as world’s best practice? 

 

DR GERSTENBERGER:   I think so, yes. 25 

 

DR MITCHELL:   Thank you, thank you, sir. 

 

MS DAWSON:   Thank questions thank you very much. 

 30 

SJH:   Ms Huria? 

 

MS HURIA:   No thank you. 

 

MR………:   No the evidence is very clear, thank you. 35 

 

SJH:   Thank you, just one matter following up from Mr Smyth’s last question 

that you had an evaluated Bradley and McBerry had been evaluated a 

number of times, did you consider there was any need evaluate 

McBerry yet again before you used it? 40 

 

DR GERSTENBERGER:  No, I felt there was no need to do that, that it is 

performance. 

 

  [5.05 pm] 45 
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SJH:   Any questions Mr Smyth from the Panel’s questions? 

 

MR SMYTH:   No, sir. 

 

SJH:   Mr Radich? 5 

 

  [5.05 pm] 

 

MR RADICH:   No thank you, your Honour. 

 10 

SJH:   Thank you very much, Dr Gerstenberger, you may stand down and we 

will adjourn until tomorrow morning, thank you. 

 

<THE WITNESS WITHDREW [5.05 pm] 

 15 

MATTER ADJOURNED AT 5.05 PM UNTIL 

TUESDAY, 3 MARCH 2015 


