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DAY 2 – 3 MARCH 2015 
 

  [9.33 am] 

 

SJH:   Good morning.  Yes, Mr Winchester? 5 

 

MR WINCHESTER:   Good morning, sir, members of the Panel. The first 

witness this morning is Mr Donald Macfarlane, so I will call 

Mr Macfarlane. 

 10 

SJH:   Thank you. 

 

<DONALD MACFARLANE, sworn [9.33 am] 

 

<EXAMINATION BY MR WINCHESTER [9.33 am] 15 

 

MR WINCHESTER:   Your full name is Donald Featherston Macfarlane? 

 

MR MACFARLANE:   That is correct.  

 20 

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

experience set out in your statement of evidence-in-chief? 

 

MR MACFARLANE:   Yes, I do. 

 25 

  [9.35 am] 

 

MR WINCHESTER:   And you have prepared two statements of evidence, one 

being a statement, dated 13 February 2015, that is your evidence-in-

chief and a rebuttal statement, dated 27 February 2015? 30 

 

MR MACFARLANE:   Correct. 

 

MR WINCHESTER:   Do you have any changes to those statements? 

 35 

MR MACFARLANE:   No, I do not. 

 

MR WINCHESTER:   Thank you, can you please confirm that to the best of 

your knowledge and ability they are true and correct? 

 40 

MR MACFARLANE:   To the best of my knowledge they are. 

 

MR WINCHESTER:   Thank you. And you have a summary of your evidence, 

I will ask you to please read that out for the Panel and remain where 

you are, answer any questions. 45 
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MR MACFARLANE:   Thank you, sir. Yes, my evidence really addresses two 

main issues from the Port Hills and also some of the site specific 

concerns that their submitters have raised. 

 

 The two main issues I talk about are area wide mitigation and the real 5 

reason for talking about that is to give the Panel some background into 

the whole process because it is, it has been a bit contentious and it is – 

so I thought to give you some background would be helpful. And the 

other area is hazards at the coastal baches. 

 10 

 So in terms of the area wide mitigation, I have tried to address concerns 

raised at the assessment of the viability if the area wide mitigation was 

not sufficiently comprehensive. Please remember I am technical so I 

can only address the technical aspects of that. I did not get involved, for 

example of cost benefit analysis, which is probably one of the 15 

contentious points. 

 

 Area wide mitigation to my knowledge was first considered by the 

Crown in mid-2012 and Port Hills Geotechnical Group, for which I was 

part, assisted the CERA group that were working on that by presenting 20 

concepts to the work to the areas that we knew quite well, and felt that 

such work would be technically feasible. And it was high level stuff, 

there was no detailed design involved with this, building concepts in 

areas that we thought it was viable to do it. 

 25 

 Cost estimates were developed based on just rough order of costs, for 

example we assumed  that a bund would cost $5,000 a lineal metre to 

construct, and these were based on past experience and discussions 

with contractors. 

 30 

 The Crown then took the concepts and the cost estimates and did its 

cost benefit analyses, and I believe that they also considered a number 

of other factors that might help or hinder the Minister’s decision, and 

these include uncertainties around land ownership, time limits, 

insurance, maintenance and similar factors that were not technical. 35 

Considering it all, the Minister then decided against area wide 

mitigation. 

 

 The new Council then in December 2013 revisited the issue, and Ian 

Wright and I were tasked with – this is in December – reporting back in 40 

time for the February meeting of the Council. We faced a number of 

constraints, for example we could only consider red zone properties, 

and part of the problem by then was a lot of people accepted the offer 

so they were no longer in the mix. 

 45 



 Page 148 

  

Ch5: Natural Hazards (Part) 03.03.15 

 We knew that the Crown did not want structures on Crown owned land, 

stuff that they bought as part of the red zone. The previous Council had 

introduced a scheme for individual rock fall protection, so we had to be 

mindful of that as well, and another factor was that no decisions had 

been made on how to deal with vacant land. 5 

 

 So in the end we agreed with the programme manager for Council that 

for the review we would have to have at least two adjacent properties 

that were red zoned and had not accepted the CERA offer, and we 

could not include vacant land. When we went through the Council 10 

database and maps and tried to find such places we found only 10 

locations in the Port Hills that met these criteria. 

 

 We are further constrained in terms of the landownership, the Council’s 

legal team advise us that rock fall protection structures would not be 15 

permitted on reserve land – well, they might be but it will take several 

years potentially to get approvals, and Māori land was also a 

completely separate issue. 

 

 We used the same assumptions that had been used in 2012 in terms of 20 

costs, so that the cost benefit analysis that the people were going to do 

could be progressed quickly and that was really driven by the deadline 

that we were working to. 

 

 The Council eventually decided not to progress with the area wide 25 

mitigation but instead to encourage people to go for their individual 

rock fall protection option that was there. 

 

  [9.40 am] 

 30 

 Quite a number of the properties in the 10 clusters that we identified 

have chosen to go that way, but others have accepted the red zone 

offer. 

 

 In terms of the hazard at coastal baches, my evidence summarises the 35 

outcomes of the review that Ian Wright and I undertook at the request 

of Council Planner, Sara Oliver, to confirm or otherwise that the baches 

proposed for inclusion within hazard management areas are in fact in 

hazardous locations.  And by that, hazards we were thinking about 

were cliff collapse, rock fall and mass movement.   40 

 

 So my evidence is limited to whether or not the various baches at 

Boulder Bay, Taylor’s Mistake, Hobson Bay and Māori Gardens are in 

fact in hazardous locations, and whether or not they should be included 

within a hazardous management area. 45 

 



 Page 149 

  

Ch5: Natural Hazards (Part) 03.03.15 

 Many of the issues that the submitters have raised relate to policy, and I 

do not address those.  My evidence also does not attempt to assess the 

annual individual fatality risk, as that is not my area of expertise.   

 

 So out of all that, of the 38 baches we reviewed, based on existing 5 

information and site inspections, we assessed 18 to be in hazardous 

locations, and 20 to be in safe or relatively safe locations.  On this 

basis, I recommended changes to exclude 7 of the baches from any 

hazardous management area at all, but felt that most of the other baches 

should in fact remain within a hazard management area. 10 

 

 The submitters have agreed with some of my recommendations, but 

have also asked for a number of the other baches to be excluded from 

any hazard management area.  I considered these, but I believe that 

even where the risk is low it is appropriate to keep the baches within a 15 

hazardous management area so that there is some sort of control over 

future development and the management of the properties. 

 

 I have commented on a number of individual submissions, do you want 

me, Mr Chairman, to summarise the outcome? 20 

 

SJH:   We have read those, but if there were any particular ones you wish to 

highlight amongst those. 

 

MR MACFARLANE:   Not particularly, I am sure they will come up in 25 

questions. 

 

SJH:   Okay, I am sure they will.   

 

MR MACFARLANE:   Okay, that is the end of my - - - 30 

 

SJH:   Thank you.  Ms Watson?   

 

<CROSS EXAMINATION BY MS WATSON [9.42 am] 

 35 

MS WATSON:   Good morning.  Based on the different mitigation tools you 

have considered, do you consider that there are mitigation options to 

reduce the risk levels to an acceptable level in relation to sites within 

the hazard areas? 

 40 

MR MACFARLANE:   Yes, it is quite possible to do that. 

 

MS WATSON:   And would you be comfortable with a certification process 

for houses in the rock fall hazard areas if a site specific assessment was 

undertaken that established that the risk is less than 10-4? 45 
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MR MACFARLANE:   I have a bit of trouble with that, and the reason I have 

trouble is that a lot of people are looking at the fact that the risk model, 

taking seismicity into account, changes through time.  In my view, the 

hazard management areas should be defined as hazard management 

areas can stay defined by the same boundaries going into the future.  5 

The rocks do not know that the risk line moves up the hill, if the rocks 

roll they are still going just as far.  So to me I am not comfortable with 

tying it to risk lines in a way that would allow the line to move up this 

way. 

 10 

MS WATSON:   So if there was a site specific assessment that showed, rather 

than moving the risk lines that went further and showed that the hazard 

could be mitigated, would you be comfortable with a certification 

process - - - 

 15 

MR MACFARLANE:   Yes, very happy with that.  That is good basic 

engineering, you do your assessment, you demonstrate that the work 

will act to reduce the risk, it does not eliminate the hazard it just 

reduces the risk.  It is important to understand there is a difference 

between hazard and risk. 20 

 

MS WATSON:   Yes.  In terms of the areas where the Geovert 3D Modelling 

and CERAs findings indicated that the risk was overstated by the GNS 

Model, were further investigations undertaken by the PHGG Group? 

 25 

MR MACFARLANE:   Not specifically, they would have been in some cases 

but it was not a general go out and check it out, and there were a lot of 

reasons for that.  There was a lot of uncertainty in the Geovert Model, 

and 3D modelling, there are many examples where it clearly 

underestimated what boulders did, so it was not something that we 30 

considered to be absolutely infallible.   

 

MS WATSON:   So in terms of the field investigations that were undertaken to 

confirm the GNS model, would you agree that it is possible that there 

are a number of properties within hazard areas where further site 35 

specific work might establish that the risk is below 10-4 ? 

 

MR MACFARLANE:   I am sure that that would be the case.  It is an area 

wide model, it is going to average thing over suburbs.  The ground 

truthing went out to try to identify gross errors, but it could never have 40 

eliminated all of them, it was a high level pass over. 

 

MS WATSON:   Thank you, no further questions. 

 

SJH: Mr Smyth? 45 
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<CROSS-EXAMINATION BY MR SMYTH [9.45 am] 

 

MR SMYTH:   Good morning, Mr Macfarlane.  You support the carrying out 

of area wide mitigation for Hamilton Lane, is that correct? 

 5 

MR MACFARLANE:   Correct. 

 

MR SMYTH:   And that would include 5 Hamilton Lane? 

 

MR MACFARLANE:   Yes. 10 

 

MR SMYTH:   Mr Logan’s property? 

 

MR MACFARLANE:   Yes. 

 15 

MR SMYTH:   And you were present when Mr Logan, when Mr Logan put his 

protection measures in place that currently protect his house - - - 

 

MR MACFARLANE:   I was not - - - 

 20 

MR SMYTH:   You might not have been present, you attended and reviewed 

the works? 

 

MR MACFARLANE:   That is correct, yes. 

 25 

MR SMYTH:   And you were happy that those works adequately protected the 

house? 

 

MR MACFARLANE:   Now you are getting on shaky ground, I was not - - - 

 30 

SJH:   That is probably not the best way to put it. 

 

MR MACFARLANE:   No, I was not entirely happy but the works that were 

done – sorry, I will back up a bit.  We did quite a bit of rock fall 

modelling when we reviewed that work and we concluded that the risk 35 

of rocks getting there was pretty marginal, and so the works that were 

in place would be likely to be sufficient to give adequate protection. 

 

MR SMYTH:   So you would accept that the house at the moment would be a 

risk less than 10-4? 40 

 

MR MACFARLANE:   I would accept that the house is protected. 

 

MR SMYTH:   And that protection means - - - 

 45 
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MR MACFARLANE:   I have not done a risk calculation, I do not know.  

Remember just what I said a few minutes ago, so long as you have got 

engineering works that you know will stop the rocks, then I am happy 

with that approach. 

 5 

MR SMYTH:   So these engineering works that have been done for Mr Logan 

at his property, do you think they will stop the rocks? 

 

MR MACFARLANE:   Yes. 

 10 

MR SMYTH:   So therefore the risk has to be less than 10-4, that follows 

logically does it not? 

 

MR MACFARLANE:   You can do the risk calculations, yes, if you wish. 

 15 

MR SMYTH:   No, no, I am asking a straight question, Mr Macfarlane.  Come 

now, if you are saying that the protection measures will stop the rocks - 

- - 

 

MR MACFARLANE:   I will give you a yes. 20 

 

MR SMYTH:   Thank you.  So you said in response to my learned friend, 

Ms Watson, that you were not comfortable in the risk lines being 

revisited as time goes on, that you feel that the risk lines are fixed and 

immutable for ever more? 25 

 

MR MACFARLANE:   Not quite, what I said is I believe that the hazard lines - 

- - 

 

MR SMYTH:   They are not hazard lines, are they? 30 

 

MR MACFARLANE:   They are, the hazard areas affect the (INDISTINCT 

3.27) using the risk lines and I am saying that they should not be 

changed as we go into the future because the rocks will still roll just as 

far down the hill. 35 

 

MR SMYTH:   Well, will they, because isn’t the whole point, are not the risk 

lines the product of the hazard and the likelihood of something to the 

rocks happening in a certain time or place, or time and place - - - 

 40 

MR MACFARLANE:   Yes. 

 

MR SMYTH:   - - - so as the seismicity decreases, which I understand from 

2016 to 2021 is by a further 14 percent, the risk of the rocks going 

further will reduce.  Is that not correct? 45 
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MR MACFARLANE:   Yes – I will give you two answers.  In terms of the 

current Canterbury sequence of earthquakes, yes.  In terms of future 

earthquakes we have no idea, there could be another big shake 

tomorrow.  The GNS models are looking at the decay of the current 

seismicity, they are not able to predict when the next earthquake will 5 

be. 

 

MR SMYTH:   But are you not really – isn’t that like – it is impossible then to 

dispute the risk lines, is it not, because you are saying, ‘oh well, yes, 

you know, the risk line of decay as according to Canterbury Seismic 10 

Hazard Model, but you know, we do not know, there might be some 

other earthquake come along, that we do not know anything about’. 

 

MR MACFARLANE:   Absolutely.  But remember that I am trying to say we 

are defining hazard areas.  The fact that the risk lines are used to define 15 

them initially is just the way that that was deemed to be an appropriate 

starting point. 

 

 Risk is one thing, the hazard is another. 

 20 

  [9.50 am] 

 

MR SMYTH:   Yes, but is not the Council’s position, and Dr Massey has 

rejected Tonkin and Taylor’s suggestion that you deal with them by 

way of hazard rather than risk.  This is all the new fancy a la mode type 25 

of situation.  Risk is in, hazard is out.  They are risk lines so the risk 

line will move as the seismicity decays, so therefore if the Council are 

legislating and I accept this is a planning, probably shifting into a 

planning point - - - 

 30 

MR MACFARLANE:   Yes, possibly. 

 

MR SMYTH:   Well, maybe this is the point.  You are saying that as a matter 

of policy, that the lines should not move, but that is a policy issue not a 

technical issue, is that not correct? 35 

 

MR MACFARLANE:   It is definitely a policy issue, yes, that is my opinion. 

 

MR SMYTH:   It is not in your area of competence, is it? 

 40 

MR MACFARLANE:   It is my opinion. 

 

MR SMYTH:   But is it in your area of technical competence? 

 

MR MACFARLANE:   It is not in my area of technical competence. 45 
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MR SMYTH:   Whether the risk lines should move, that is a planning issue 

rather than a - - - 

 

MR MACFARLANE:   Yes, that is a planning issue.  I am expressing a view 

that - - - 5 

 

MR SMYTH:   As a layman? 

 

MR MACFARLANE:   As a layman. 

 10 

MR SMYTH:   Okay. 

 

SJH:   Well, I thought we heard it was a societal view, not a planners view 

anyway, Mr Smyth, did we not, yesterday.  I mean all the witnesses 

stress that it is the society that decide this, not planners. 15 

 

MR SMYTH:   The risk line is a societal view, but whether the risk lines shift 

must be a planning decision.  Do you see the difference, sir? 

 

SJH:   Not really. 20 

 

MR SMYTH:   Well, if we - - - 

 

SJH:   If society decides they are prepared to take a risk - - - 

 25 

MR SMYTH:   No, no, if society decides that the risk line is an, 

(INDISTINCT 1.51) line is X, right, and that is fine, but then it is up 

to the Council to decide that is the risk line, but if the risk line decays, 

and we are not going to shift the risk line to reflect that decay, that is a 

planning decision.    30 

 

SJH:   Well, it still seems to me frankly, to be a societal and democratic 

decision, not a planners decision.  But you are entitled to that view, 

which is obviously different from mine. 

 35 

MR SMYTH:   Thank you, sir.  Well, the last question I will ask you relating to 

Mr Logan’s property, and probably repeats what my friend has already 

asked, but I will ask it anyway.  My understanding is that area wide 

works would be carried out for Hamilton Lane, well, for a number of 

properties. 40 

 

MR MACFARLANE:   They have applied to, there is an application in - - - 

 

MR SMYTH:   And I think it has been accepted in principle, but it has to go 

through all the tubes and the - - - 45 
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SJH:   Are you giving evidence now, Mr Smyth? 

 

MR SMYTH:   I am just asking my friend - - - 

 

SJH:   No, you were giving evidence, so put it as a question, would you? 5 

 

MR SMYTH:   Is it the case that the Council have accepted in principle, 

mitigation for Hamilton Lane? 

 

MR MACFARLANE:   I believe so, yes. 10 

 

MR SMYTH:   Thank you.  Now, if that mitigation work is done to the 

Council’s satisfaction, would it be appropriate to move the risk lines 

then? 

 15 

MR MACFARLANE:   That I think is a Council decision. 

 

MR SMYTH:   Okay, but on a technical basis, would it operate to shift the risk 

lines on a technical calculated, with a calculator basis? 

 20 

MR MACFARLANE:   Yes, you can shift the risk lines but the hazard zone 

should remain. 

 

MR SMYTH:   Yes, well that is a planning issue, we have established that, or 

at least it is a societal or planning issue.  From a technical perspective - 25 

- - 

 

MR MACFARLANE:   You could move the risk line. 

 

MR SMYTH:   - - - it would operate to move the risk line, you accept that? 30 

 

MR MACFARLANE:   Yes. 

 

MR SMYTH:   Right, can I take you to 8 Balmoral Lane and I think it is 

paragraph 5, well, your discussions start at paragraph 5 of your rebuttal 35 

evidence. 

 

 The case, Mr Macfarlane, that one rock fell through the property that 

has been zoned cliff class, 1 or 2? 

 40 

MR MACFARLANE:   It would have been more than one rock fell from that 

property? 

 

MR SMYTH:   Mr Connor’s evidence would be that one rock fell. 

 45 

MACFARLANE:   I believe that more than one rock fell. 
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  [9.55 am] 

 

MR SMYTH:   Can I take you to – oh, I thought there was some wardrobe 

malfunctions yesterday in relation to Mr Charters report, do you have a 5 

copy of Mr Charters report? 

 

MR MACFARLANE:   No, I do not. 

 

MR SMYTH:   Right, that was filed as evidence, sir – well I will read it out to 10 

Mr Macfarlane. 

 

SJH:   Well you can introduce it as an exhibit now if you wish to do so and it 

can be confirm by Mr Charters later. 

 15 

MR SMYTH:   Well it has been filed evidence, sir, already. 

 

SJH:   Yes, but until he comes to court and produces it, it is not before us. 

 

MR SMYTH:   Well - - -  20 

 

SJH:   It is basic stuff. 

 

MR SMYTH:   Yes, sir. 

 25 

SJH:   You can ask now to produce it, we will give it an exhibit number and it 

can be referred to the witness and Mr Charters can confirm it later – 

standard practice. 

 

MR SMYTH:   I am afraid, sir, I do not have a copy. 30 

 

MR………:   It is just a report, it is not the evidence. 

 

SJH:   Just give it to the witness, that is fine, and you read it for the record, Mr 

Smyth. 35 

EXHIBIT 7: EVIDENCE OF NEIL CHARTERS 

 

MR SMYTH:   Thank you, sir. Can I take you to page 3 of Mr Charters report, 

at the third bullet point down? 

MR MACFARLANE:   Yes. 40 

MR SMYTH:   He says: “One defect to find block within the lava flow appear 

to be potentially unstable”, and then he shows that in the photo 

underneath. 

 

MR MACFARLANE:   Yes. 45 
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MR SMYTH:   And that is a quite a small area of cliff. 

 

MR MACFARLANE:   Yes. 

 

MR SMYTH:   And in fact, that does not form part of the cliff management 5 

area at all are my instructions. 

 

MR MACFARLANE:   How do you mean? 

 

MR SMYTH:   It does not form part of the zoned area. 10 

 

MR MACFARLANE:   I do not know. 

 

MR SMYTH:   Okay, I am just putting that to you. Can I take you to page 8 of 

Mr Charters report, fifth paragraph down he says: “Risk estimate is a 15 

very preserved method to decide due to our observation of the failure 

mode being if the cliff fails and defect space between 0.6 to 1.6 metre 

intervals, this is because of the type of rock it is”, do you accept that is 

correct? 

 20 

MR MACFARLANE:   I am not disputing his observation. Remember that he 

is saying that the cliff failed on those, therefore rocks have already 

fallen on it. 

 

MR SMYTH:   He is saying “the failure mode is X”, he is saying that one - - -  25 

 

MR MACFARLANE:   Yes, carry on. 

 

MR SMYTH:   Yes. And he also says at the bottom of that page, under 

summary and conclusions: “The likely failure mode of the cliff is 30 

further (INDISTINCT 3.37) joint to find blocks falling off and that 

this is therefore unlikely to affect the house”. 

 

MR MACFARLANE:   That is his opinion, yes. 

 35 

MR SMYTH:   Would you accept that that is correct? 

 

MR MACFARLANE:   It is possible but indeed I do not know what further 

regression of the cliff may (INDISTINCT 3.50). If you leave it to 

gravity right now that is likely what will happen, blocks will just fall 40 

off the front of the cliff – but in an earthquake, who knows. 

 

MR SMYTH:   You did not find any evidence of clifftop recession or failure 

within the para cluster material at the base of the cliff at 8 Balmoral 

Lane over either February or June earthquakes, both of - - -  45 
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MR MACFARLANE:   That is correct. 

 

MR SMYTH:   So they were two of the strongest earthquakes we are likely to 

get around here these parts – I hope we are not going to get any bigger 

ones are we? 5 

 

MR MACFARLANE:   We do not know that. 

 

MR SMYTH:   Is it likely? 

 10 

MR MACFARLANE:   It is possible, you do not know, you just do not know, 

there is no point in playing games, you do not know. 

 

MR SMYTH:   But when you said “possible”, anything is possible. 

 15 

MR MACFARLANE:   Yes. 

 

MR SMYTH:   His Honour might be nice to me one of these days, anything is 

possible. It might - - -  

 20 

SJH:   Quit the comedy, Mr Smyth. 

 

MR SMYTH:   Yes, sir. 

 

SJH:   This is a serious issue. 25 

 

MR SMYTH:   Yes, sir. But saying something is possible, is a get out of jail 

free card, it does not really – everything is possible. 

 

MR MACFARLANE:   Okay, everything is possible. 30 

 

  [10.00 am] 

 

MR SMYTH:   Would you accept that it is not likely that we will have a large 

earthquake of a similar magnitude to February or June? 35 

 

SJH:   What is your evidential base for putting this question, are you calling 

evidence to that effect? 

 

MR SMYTH:   Mr Bell will discuss. 40 

 

SJH:   So Mr Bell is going to tell us that it is highly unlikely from his expertise 

is he? 

 

MR SMYTH:   I think he will say he will believe there is any physical 45 

evidence. 
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SJH:   If that is the case you may then put to the witness do you accept Mr 

Bell’s opinion that it is unlikely there will be another large earthquake? 

 

MR SMYTH:   I think probably it would be more like do you accept that there 5 

is no physical evidence of the likelihood of a large earthquake? 

 

MR MACFARLANE:   Yes, I accept that, I have no idea what you mean by 

physical evidence of the likelihood of a large earthquake. 

 10 

SJH:   I think it involves ignoring the Alpine Fault and things like that but I am 

not sure as well because of the way the question was put. 

 

MR SMYTH:   Just one more question Mr Macfarlane, you say that Mr Bell 

recommended the installation of a 3.6 metre long rock wall to ensure 15 

the stability of the rock face, is that correct? 

 

MR MACFARLANE:   Yes. 

 

MR SMYTH:   But that is only of the small area of the rock face identified in 20 

Mr Charter’s photograph at figure 2, page 3, so it is not the entire rock 

face, it is a very small part of the rock face? 

 

MR MACFARLANE:   Yes. 

 25 

MR SMYTH:   Okay, I have no further questions. 

 

SJH:   Thank you, Dr Gilpin? 

 

<CROSS-EXAMINATION BY DR GILPIN [10.02 am] 30 

 

DR GILPIN:   Thank you, sir.  Good morning Mr Macfarlane. 

 

MR MACFARLANE:   Good morning, Dr Gilpin. 

 35 

DR GILPIN:   I would like to thank you, the Panel and the City Council for the 

considerable effort and attention you have given to the baches and 

thank you for your modifications in your rebuttal so these questions 

this morning are only going to apply to the baches in the row at Taylors 

Mistake and the baches at Boulder Bay, so not to the Hobson’s Bay.   40 

 

 I will just preface the questions I am going to ask on noting the initial 

indication we had from staff was that any bach in the hazard zone 

would have to be removed and so we currently believe that that 

position has changed, at least with regard to rock fall hazard 45 
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management area 2, but if that is not the case then we will be 

recovering that later in our evidence in the Hearing. 

 

 I would like to start with the baches at Boulder Bay and in reference to 

your rebuttal evidence on page 10.7.8C which is for baches eight and 5 

nine where you state that they are not deemed a cliff collapse hazard 

but subject to hazard from rock fall.  Should these baches not actually 

be therefore designated in rock fall as in Area 2? 

 

MR MACFARLANE:   Are they not? 10 

 

DR GILPIN:   No. 

 

MR MACFARLANE:   Sorry, okay, you could play with changing zones, yes. 

 15 

DR GILPIN:   Yes, so at the moment you have got them in CHMA2, Cliff 

Hazard Management Area 2. 

 

MR MACFARLANE:   Yes, I was not looking at changing the zones just the 

limits of the hazard area as opposed to the terminology. 20 

 

DR GILPIN:   Okay, because I think the zoning may make quite a difference in 

the rules they have put into this effect.  So those ones you think the 

rock fall hazard may be more appropriate? 

 25 

MR MACFARLANE:   It might be an option, yes. 

 

DR GILPIN:   Thank you, so these two baches would you agree with the 

statement that if a small cliff did shed isolated rocks that it would be 

more likely they would fall behind or alongside the bach rather than 30 

penetrate it? 

 

MR MACFARLANE:   Yes, when we assessed the baches we considered these 

two - eight and nine - to be a relatively low hazard environment so it is, 

we were not seeing an immediate life threat situation. 35 

 

DR GILPIN:   On the previous page of your rebuttal evidence at 7.8B 

regarding bach four where you describe some lucent dilated rock, if 

that rock came off are you able to estimate how likely that the rock 

would be?  Are these metre size rocks or smaller? 40 

 

MR MACFARLANE:   Oh no, small ones.  It is not a major. 

 

DR GILPIN:   Are you aware of any rocks having hit that bach, fallen off and 

hit the bach during the - - - 45 
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MR MACFARLANE:   No, I am not. 

 

DR GILPIN:   Would you agree that the cliff, the height of the small cliff 

behind the baches are less than applicable for the cliff collapse 

modelling and therefore rock fall hazard 2 might be more applicable 5 

than cliff collapse 2? 

 

MR MACFARLANE:   Now you have got my brain struggling, I cannot 

remember exactly how high the cliff is but it is a small cliff, I will grant 

you that and so that is a possible option. 10 

 

DR GILPIN:   Thank you.  So for bach 2, in your rebuttal evidence 7.8A, you 

say that the rock fall modelling shows that most rocks originating from 

the slope above the bach will reach or pass the dwelling.  So during the 

series of earthquakes are you aware of any rocks having hit bach 2? 15 

 

  [10.05 am] 

 

MR MACFARLANE:   Not of having hit it, no.   

 20 

DR GILPIN:   And can you explain why this does not seem to match the rock 

fall modelling? 

 

MR MACFARLANE:   No.  You have got to consider that where the rocks 

actually fell in the earthquake is not necessarily where they will fall in 25 

the next one.  So what the rock fall modelling does is to show basically 

how far the rocks will go and what sort of energy they will have at the 

back of the bach, so if they do hit the back we have got some idea of 

what sort of damage they may or may not cause.  We cannot predict in 

advance exactly where the rocks will go.  We do not know which ones 30 

will fall. 

 

DR GILPIN:   So your statement also is that if the rocks hit the building the 

impact energy would be substantial? 

 35 

MR MACFARLANE:   Yes. 

 

DR GILPIN:   So would you agree in light of the fact that this bach is 

constructed from thick rock and cement that is at least 50 centimetres 

thick at its base, that it is quite likely the impact would not be sufficient 40 

to penetrate the bach? 

 

MR MACFARLANE:   It is quite possible that it would not.  Yes.  It could do 

it some damage but, yes.   

 45 
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DR GILPIN:   Thank you.  You also state that there is marginal protection 

provided by the mature trees.  Can you elaborate on why marginal? 

 

MR MACFARLANE:   Yes.  Thank you for asking that question, because I 

quite like talking about the trees.  There is a lot of belief that the 5 

vegetation in the Port Hills is extremely valuable for stopping rocks, 

and in some places it has been great, it has.  The trees here are fairly 

widely spaced – I cannot remember the exact spacing between the 

stands, but they are not ultra-close planted.   

 10 

 In the Avoca Valley where there is a line of pine trees planted along the 

top of all the small farms there at mid-slope height, the trees are planted 

very close together and it is, to me, quite surprising how close they 

were.  So I believe that probably the farmer who planted them did it 

because he wanted to stop rocks coming down in the future. 15 

 

 In the earthquakes they stopped a lot of rocks, but a lot of rocks went 

through them.  They went either through the gaps or they knocked the 

trees down.  So I do not have massive faith in the ability of the trees to 

stop rocks.  I think they are always ways through the trees, through the 20 

branches if the rock is bouncing, through the gaps between the stems.  

That is why I consider it to be of marginal benefit.   

 

DR GILPIN:   So in your inspections did you observe, in addition to the trees, 

the fence and a number of previous rocks behind the bach, and would 25 

you agree that these trees, fence and rocks do in fact provide a 

significant protection from any rocks? 

 

MR MACFARLANE:   That is a good way of putting it.  Stuff that has already 

been trapped is useful for stopping other rocks.  It does not stop the 30 

ones that bounce over them, but it may do. 

 

SJH:   I am not sure that was the question, I think the question was the 

vegetation and fences that had stopped previous rocks will help stop 

them in the future. 35 

 

MR MACFARLANE:   Yes, that is what I am saying.  

 

SJH:   I think the point was that it is a significant safe guard. 

 40 

MR MACFARLANE:   No, I will not say significant.  It would be useful, for 

sure, but I would not want to say it is - - -  

 

DR GILPIN:   So in light of your previous answer, do you think additional tree 

planting would increase the level of protection? 45 
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MR MACFARLANE:   You have got to be careful when you choose the 

vegetation to plant.  The places that we have seen it that I have been 

comfortable that it is beneficial, there are quite wide swathes of very 

dense plantings.  For example, in Hays Rise in Governors Bay where 

there is maybe a 50 or 60 metre wide zone of dense shrubbery, the 5 

rocks went into the top but they did not come out at the bottom.  But a 

single row of trees, even a plantation on the hills at Sumner which is 

maybe, well certainly it is several 10s of metres wide, rocks went right 

through it. 

 10 

DR GILPIN:   But in the case of this bach you would accept that whatever 

protection from previous rocks, fences and the trees - - -  

 

MR MACFARLANE:   Could be helpful. 

 15 

DR GILPIN:   - - - were sufficient in the earthquakes we had to stop rocks 

going past? 

 

MR MACFARLANE:   No, it did not stop them going past. 

 20 

DR GILPIN:   Well it passed them to where the bach was. 

 

MR MACFARLANE:   Well we do not – I am not certain if any were – I will 

give you that point. 

 25 

DR GILPIN:   And you do mention two rocks that passed in your attachment 3 

to the west of the bach. 

 

MR MACFARLANE:   Yes. 

 30 

DR GILPIN:   Are these rocks ones that passed where the public picnic area is 

to the left of the bach? 

 

  [10.10 am] 

 35 

MR MACFARLANE:   Sorry, what are we looking at right now? 

 

DR GILPIN:   This is your attachment 3 which I guess in reference to your 

statement that the rocks fell - - -  

 40 

MR MACFARLANE:   Over to the left of the bach as you look at the - - -  

 

DR GILPIN:   So were those rocks, were they ever any possibility of hitting the 

bach or were they falling in a different trajectory? 

 45 

MR MACFARLANE:   They went past so they were on a different trajectory. 
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DR GILPIN:   Okay, thank you.  With regards to your rebuttal section 7.B and 

C on page eight which is to do with the row of baches can you explain 

why the 10-1 draw a line on the GNS 66 percent occupancy map that is 

the border between the green and the yellow zones should not be used 5 

to determine a rock fall hazard 2 area on the City Council’s District 

Plan Slope Hazard Zone? 

 

MR MACFARLANE:   No, it is what has been used. 

 10 

DR GILPIN:   But do you think that could have been an appropriate measure 

point to draw the line? 

 

MR MACFARLANE:   Yes, it could be.  The problem there is that the baches 

are very close to the line and so there is uncertainty.  In the discussion 15 

yesterday there was a lot of uncertainty in the exact precision of the 

line so if you can convince the Panel to change the line that is fine. 

 

DR GILPIN:   Are you familiar with the Crown’s suggestion yesterday that 

they are finding acceptable and tolerable risk areas? 20 

 

MR MACFARLANE:   Yes. 

 

DR GILPIN:   With regard to the baches 33 to 41 of lot 3, would you think 

these would potentially fit into an acceptable or tolerable risk? 25 

 

MR MACFARLANE:   Yes, they might except that they would be deemed to 

be a tolerable risk, yes.  They are certainly marginal. 

 

SJH:   Sorry, what bach numbers were they again? 30 

 

DR GILPIN:   33 to 41 and lot 3. 

 

JUDGE HASSAN:   Or is it 33 to 43? 

 35 

DR GILPIN:   We could go to 43. 

 

JUDGE HASSAN:   Well I guess, sorry I am just trying to follow the evidence 

by reference to the table, excuse me.  I am just trying to follow the 

evidence by reference to the table at attachment 1 of the witness’ 40 

evidence in Taylors Mistake and you deal with 33 to 43 together, I just 

wanted to clarify the answer. 

 

DR GILPIN:   Thank you. Dr Massey yesterday indicated difficulty of 

predicting how many rocks might be shed from a rock face and noticed 45 

that a number which appeared unstable in fact performed very well 
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during the June earthquake.  With regards to the rocks behind the row 

in baches 4 to 9 in particular, would you agree that these rocks fall into 

this category of having performed better than might be expected from a 

casual inspection? 

 5 

MR MACFARLANE:   Yes, I guess you could say that they may be performed 

better than you might expect. 

 

DR GILPIN:   For all the baches do you have any evidence that the rocks are 

less stable than what they were before 2010? 10 

 

MR MACFARLANE:   I did not map any of it before 2010.  I cannot make that 

comparison. 

 

DR GILPIN:   Is it possible that the rocks in the cliff were actually less 15 

hazardous than what they may have been previously been having 

shaken out any loose ones? 

 

MR MACFARLANE:   It is possible but I think it is very unlikely.  It would be 

much more like you are seeing rock mass damage as a result of the 20 

earthquakes and potentially more unstable. 

 

DR GILPIN:   Okay, thank you.  The final two questions, in section 7.9 on 

page 10 you infer that a policy decision on the issue of low occupancy 

may remove baches 4, 8 and 9 from the hazard management area 2 can 25 

you elaborate on what that policy decision might look like? 

 

MR MACFARLANE:   Not really, Mr Taig raised the possibility that because 

of the low occupancy rate that it might be worth considering the way it 

would affect the risk.  The problem you have with that is that is the one 30 

that Dr Massey alluded to is you do not actually know how long people 

spend.  We are pretty sure that there is at least a couple of the baches 

that people live in full time.  It is very hard to make a blank decision on 

a lower level of risk if some people are going to be taking no notice of.  

It is just a typical basis for it if you like. 35 

 

DR GILPIN:   Thank you, and well I think that is all the questions we have, 

thank you very much. 

 

SJH:   Thank you.  Any re-examination, Mr Winchester? 40 

 

<RE-EXAMINATION BY MR WINCHESTER [10.15 am] 

 

MR WINCHESTER:   Thank you, sir.  Mr Macfarlane, you were asked some 

questions by my learned friend Mr Smyth about the decay of the hazard 45 

line or about the decay of risk and therefore shifting of the hazard line.  



 Page 166 

  

Ch5: Natural Hazards (Part) 03.03.15 

If there was another major seismic event what impact would that have 

in your opinion on the hazard lines? 

 

MR MACFARLANE:   It would reset the clock. 

 5 

MR WINCHESTER:   Yes.  And in terms of the approach for planning and 

assessing risk for the purposes of this District Plan, what is the basis for 

doing that, is it a reactive basis based on the current earthquake 

sequence or is it something different? 

 10 

MR MACFARLANE:   It is based in part on the current earthquake sequence 

but also just on the background hazard associated with the hills. 

 

MR WINCHESTER:   Thank you.  Now, just turning to the NGO Report of 

Mr Charters that was produced to you, had you previously considered 15 

that report in any detail or depth. 

 

MR MACFARLANE:   No, I had not. 

 

MR WINCHESTER:   Thank you. 20 

 

SJH:   But Mr Winchester, I think I already have, but because of the late filing 

if you wish to recall witnesses that are available you are quite able to 

do so.   

 25 

MR WINCHESTER:   Yes.  No, that is fine. 

 

SJH:   Because it was very, very late, that was dealt with yesterday morning.   

 

MR WINCHESTER:   Yes, thank you, sir. 30 

 

SJH:   I just wanted to make sure that the witnesses from out of town had a 

chance to – so if there is a need to recall, that application would be 

considered favourably. 

 35 

MR WINCHESTER:   Thank you, sir, I do not anticipate a need for that at the 

moment, but I am grateful for that indication.   

 

 You were asked some questions about that report in relation to the risk 

assessment that was carried out by Mr Charters, do you recall those 40 

questions? 

 

MR MACFARLANE:   Yes.   

 

MR WINCHESTER:   Have you yourself followed the GNS Model or 45 

calculation, are you aware of how they calculate?   
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MR MACFARLANE:   I know how they do it.   

 

MR WINCHESTER:   Yes.  And I see in this report that “P(H) is the annual 

frequency of a cliff collapse initiating event and area of cliff top loss.”  5 

Did you understand what that means?   

 

MR MACFARLANE:   Yes. 

 

MR WINCHESTER:   Yes.  And if there was a major error in calculating that 10 

particular input to the risk assessment what sort of impact would that 

have on the reliability of the results? 

 

MR MACFARLANE:   It would make quite a significant difference, it depends 

whether you have over-estimated or under-estimated what the outcome 15 

would be. 

 

MR WINCHESTER:   Yes, and in this instance Mr Charters, at the top of his 

page 8, calculates that particular figure as “.57”.  If for example that 

calculation was in order of magnitude greater than what the correct 20 

calculation was, what impact would that have? 

 

MR MACFARLANE:   It would make the risk higher. 

 

MR WINCHESTER:   Higher.  Do you have a calculator handy? 25 

 

MR MACFARLANE:   No. 

 

SJH:   You must have one on your phone, surely. 

 30 

MR MACFARLANE:   My phones over there. 

 

SJH:   Oh, the phone’s over there, good.   

 

MR WINCHESTER:   All right, I will put that question to Mr Charters.  Thank 35 

you, sir.   

 

MR MACFARLANE:   Thank you, that is a good idea.   

 

SJH:   We have got one here if you want it.  40 

 

MR MACFARLANE:   No, I do not want to do sums. 

 

MR WINCHESTER:   No, it is fine.   

 45 
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MR MACFARLANE:   I’m a geologist not an engineer.  We are terrible at 

sums.   

 

MR WINCHESTER:   Thank you.  Finally, you were asked some questions by 

Dr Gilpin about the efficacy of fences and trees in combination for 5 

providing protection from rock fall on an ongoing basis, and this may 

be outside your area of expertise.  But do you have any sense as to the 

longevity of protection that trees and fences can provide, on average 

what is a well-built rock fall protection structure, how long will that 

last for? 10 

 

  [10.20 am] 

 

MR MACFARLANE:   That is a good question. When the area wide mitigation 

was being assessed and considered, there was a lot of discussion about 15 

how long you could expect the fence to survive without having to be 

replaced because of the environment they are in, and the answers range 

from 15 years to maybe double that in terms of, before you have to 

replace it. 

 20 

MR WINCHESTER:   And do you have any knowledge of the legal basis on 

which you would secure the ongoing performance and security of such 

structures and measures? 

 

MR MACFARLANE:   No, I cannot answer that question. 25 

 

MR WINCHESTER:   Thank you. Thank you, Mr Macfarlane, thank you, sir. 

 

SJH:   Thank you. Dr Mitchell? 

 30 

DR MITCHELL:   Thank you, sir. Good morning, Mr Macfarlane. By using 

paragraph 6.4 of your primary statement as a reference point, could you 

just turn to that please, and this is where you talk about your appendix 

or your attachment 1 where you tabulated the individual bach locations 

and what you assessed the risk to be – you say in the text at paragraph 35 

6.4 that, “We assessed 18 to be in hazardous locations and 20 to be in 

safe or relatively safe locations”, when you have done your assessment 

of those hazards have you been lining those results up and using your 

definitions in the same way that the GNS folk have or have you just 

looked at it purely from a, a yes/no point of view? 40 

 

MR MACFARLANE:   We looked at primarily from a yes/no position, “Is it in 

a hazardous location or is it not in a hazard location”. 

 

DR MITCHELL:   So you have not drawn a distinction between intolerable as 45 

it has - - -  
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MR MACFARLANE:   No. 

 

DR MITCHELL:   - - - been described yesterday? 

 5 

MR MACFARLANE:   No. 

 

DR MITCHELL:   So you do not have a view particularly about the 

demarcation between rock fall hazard management area 1 - - -  

 10 

MR MACFARLANE:   Not particularly. 

 

DR MITCHELL:   - - - and 2? 

 

MR MACFARLANE:   No. In this situation we are simply asked, “Are they in 15 

a hazardous location or not” and we did not think, in terms of different 

types of management area – at least I did not. 

 

DR MITCHELL:   So when you say “20 to be in a safe or relatively safe 

location”, what does “relatively safe” mean in the context of 20 

benchmarking that against what the GNS folk have said, have you done 

any comparison of that? 

 

MR MACFARLANE:   No, we have not. And it was simply a judgment call 

that, basically these are the properties that are on the outer edge of the 25 

hazard management area so they are either just inside the line, just on it 

or maybe just slightly beyond it, so that they are at the, sort of at the 

outer edge of where we might expect rocks to roll, in which case the 

rocks were likely to have very low energy, but they are still potentially 

hazardous, so we were not trying to make a judgement beyond are they 30 

hazardous or not. 

 

DR MITCHELL:   All right, thank you, I am not going to ask you anymore 

about that. 

 35 

 In terms of you – you have made mention of several points in your 

evidence but given what you have just been saying, what is your view 

about using lower occupancy rates as a risk management tool in 

relation to those baches? 

 40 

MR MACFARLANE:   It has some appeal to me, but the difficulty is policing 

it and certainty that the occupancy rates will be as low as you actually 

think they might be. We know that a lot of the bach owners are only 

there for maybe two or three weeks of the year and it is – you know, 

there not likely to be maybe in one burst, but we are pretty sure that 45 
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there are other baches that people are living in permanently and so it 

creates the difficulty of, “How would you police it” or - - -  

 

DR MITCHELL:   But your evidence has looked at the hazard - - -  

 5 

MR MACFARLANE:   That is correct. 

 

DR MITCHELL:   - - - rather than the risk? 

 

MR MACFARLANE:   Yes. 10 

 

DR MITCHELL:   So you would not draw a distinction based on the way that 

you have analysed the problem as I understand it? 

 

MR MACFARLANE:   That is true, yes I should not be drawing that 15 

distinction. 

 

DR MITCHELL:   No, I am just trying to clarify what you are saying. 

 

MR MACFARLANE:   Yes. 20 

 

DR MITCHELL:   And do you have a view on – I mean, I am not from – do 

not live in Christchurch anymore and have not done for a long, long 

time – but it seems to me that the rock fall hazard management area 1 is 

a highly utilised recreational area, Taylors Mistake for example is a 25 

quite extensive public walkway that goes further round the peninsula, 

up on the Port Hills there are bike trails all over the place and there is 

road closure signs and high rock fall hazard area, do you have any view 

about the exposure that the citizenry at Christchurch are exposed to in 

those recreational areas? 30 

 

MR MACFARLANE:   Well generally it is transient, they are only there for a 

few minutes at a time, so it is quite different for people being actually 

resident in those areas. The risk exposure is just so much less. 

 35 

  [10.25 am] 

 

DR MITCHELL:   Is that, I just wonder, given that the numbers of people 

using those facilities, the risk to any one person might be quite low, but 

the risk to somebody might be quite high, might it not? 40 

 

MR MACFARLANE:   I do not think I could answer in terms of a numerical 

answer. 
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DR MITCHELL:   Fine.  And just finally, on a different topic altogether, I just 

want to be clear what you have said about the mitigation measures in 

those common areas. 

 

 If that area wide mitigation were undertaken and it was appropriately 5 

done, does that mean in your view, and putting how the planners might 

deal with it to one side, does that mean that you can give those 

properties a complete green light? 

 

MR MACFARLANE:   No, I do not think so.  So much depends on what form 10 

of mitigation is undertaken.  If the rocks are completely removed, one 

thing, if you put a bund type structure in, that is another thing, because 

they are pretty robust, if you put a rock fence in, it has only got to be 

hit by one or two rocks and it is up for maintenance straight away, it 

could be up for replacement. 15 

 

 There are so many variables to take be taken into account, I do not 

think you can make a blank statement. 

 

DR MITCHELL:   So you would see those as being subject to say a resource 20 

consent with conditions requiring maintenance and upgrading and all 

those sorts of things?  

 

MR MACFARLANE:   Yes, it would be essential. 

 25 

DR MITCHELL:   All right, thank you, thank you, sir. 

 

SJH:   Ms Dawson. 

 

MS DAWSON:   Thank you.  Good morning, Mr Macfarlane.  Just turning 30 

back to the question that Dr Mitchell asked you about the baches at 

Taylors Mistake and the fact that you have not gone to the sea cliff of 

relooking at the individual life risk and where the boundary between 

one area and another might be. 

 35 

 But you said that the ones that you have said are relatively safe are on 

the boundaries of the hazard management area, so when you say that – 

the hazard management areas you are referring to and that you are 

reassessing for those baches, were the hazard management areas 

initially devised by GNS through their mapping? 40 

 

MR MACFARLANE:   Not specifically.  GNS defined the risk models and the 

Council chose how to use those for determining the hazard areas. 

 

MS DAWSON:   So GNS defined – so the GNS hazard – risk model I mean, 45 

defined the limit of a level of risk, say 10-4, for example - - - 
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MR MACFARLANE:   Yes. 

 

MS DAWSON:   - - - which was mapped and then you relooked within those 

areas? 5 

 

MR MACFARLANE:   Yes, in that we looked specifically at, is there a hazard 

there. 

 

MS DAWSON:   Yes. 10 

 

MR MACFARLANE:   As opposed to - - - 

 

MS DAWSON:   Within an area that would be defined on a risk basis?   

 15 

MR MACFARLANE:   Yes. 

 

MS DAWSON:   So it is not like no-one has looked at the AFIR in those areas? 

 

MR MACFARLANE:   Correct. 20 

 

MS DAWSON:   It has been - - - 

 

MR MACFARLANE:   Yes, has been. 

 25 

MS DAWSON:   - - - and then you are reassessing within those areas, is there a 

hazard or not? 

 

MR MACFARLANE:   Yes. 

 30 

MS DAWSON:   You did not reassess whether there was a hazard but maybe it 

was a bit less than what had been previously logged? 

 

MR MACFARLANE:   We started out to do that, but we were conscious of the 

fact that if we had started playing with that we are introducing whole 35 

new terminologies and concepts at a very late stage in the piece, and 

that would be potentially counter-productive. 

 

MS DAWSON:   Right, I think I understand, thank you very much.  Thank 

you. 40 

 

JUDGE HASSAN:   I think I have only got one question really, just in a matter 

of clarification, all my other matters have been covered off well. 

 

 Look, Mr Macfarlane, you were asked some questions in regard to 45 

particular rocks and where they landed and so forth in relation to 
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buildings, and perhaps this is somewhat obvious, but how predictable is 

the trajectory of a rock fall in an event? 

 

MR MACFARLANE:   Of an individual rock? 

 5 

JUDGE HASSAN:   Yes. 

 

MR MACFARLANE:   It is a challenge, it is a challenge to predict the 

trajectory. 

 10 

JUDGE HASSAN:   Why is that? 

 

MR MACFARLANE:   There are so many variables, the shape of the rock, size 

of the rock, what it hits on the way down, if it bounces off another rock, 

if it touches a tree, hits a fence, it is the nature of the ground, if it is 15 

ground, soft ground, there are so many variables. 

  

 Rock fall modelling can predict in general terms what will happen and 

it can do it pretty well, but it cannot give you an absolute precise 

prediction of an individual rock’s path.  I am sure that we all hope that 20 

one day it will. 

 

  [10.30 am] 

 

JUDGE HASSAN:   And the modelling has to some extent, taken it into 25 

account to the best of its ability so far as you understand? 

 

MR MACFARLANE:   Yes.  There are a lot of assumptions in rock fall 

modelling of necessity because of the complexity of it but in general, 

they do a pretty good job of telling us the sorts of places the rocks will 30 

go, sometimes they are quite good at telling us how far they will go, 

sometimes they are not very good at it. 

 

JUDGE HASSAN:   Now, I was walking along – this is a site visit question – 

the area between Taylors Mistake and Boulder Bay and noticed some 35 

sort of structure to my left, it looked like it was over a bird sanctuary or 

something like that. 

 

 Are you aware of any structures, rock fall structures, along that 

section? 40 

 

MR MACFARLANE:   No. 

 

JUDGE HASSAN:   Okay, I will not take that any further.  Thank you very 

much.   45 
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SJH:   Just following on your answers to questions around certification for 

mitigation work.  Were you here all of yesterday? 

 

MR MACFARLANE:   Yes, I was. 

 5 

SJH:   And you would have heard Mr Taig’s comments around certification 

and the history in Christchurch of geotech approval and suchlike?  

 

MR MACFARLANE:   Yes. 

 10 

SJH:   Does that mean that we should approach certification with a great deal 

of caution? 

 

MR MACFARLANE:   It means we should make sure we do it very robustly. 

 15 

SJH:   Yes, with peer reviewing? 

 

MR MACFARLANE:   Absolutely.  If I may comment, sir.  You know, there 

were quite a number of rock fall protection structures built in the hills 

over time, most of which proved to woefully inadequate, and I am sure 20 

that most of them had been signed off by the Council along the way 

because there was no clear guideline on design and what was expected 

of them. 

 

 There was a requirement to have a subdivision and have a rock fall 25 

protection fence, so there was a fence but that was it.   

 

 So yes, it definitely has to be robust. 

 

SJH:   In other words, they did not do the job during the earthquake? 30 

 

MR MACFARLANE:   No, they failed miserably in most cases. 

 

SJH:   I was going to go back to the physical evidence, it is unlikely we will 

have another earthquake, - but I think I had probably better leave that.  35 

Any questions arising, Ms Watson, from the Panel’s questions. 

 

MS WATSON:   No, sir. 

 

SJH:   Mr Smyth. 40 

 

<RE-EXAMINATION BY MR SMYTH [10.32 am] 

 

MR SMYTH:   Just one question.  You mentioned that rocks of low energy, I 

think at the outer edge of the - - - 45 
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MR MACFARLANE:   Trajectory. 

 

MR SMYTH:   - - - trajectory.  And was that the outer edge of the trajectory 

the risk model? 

 5 

MR MACFARLANE:   No it is the outer edge of where the rocks go to - - - 

 

MR SMYTH:   Yes. 

 

MR MACFARLANE:   - - - which may or may not be captured precisely 10 

(INDISTINCT 3.04). 

 

MR SMYTH:   Right, and if they have low energy would that, given the level 

of uncertainty in the risk modelling, would that claim to be that at such 

low energy, the risk would be less than 10-4? 15 

 

MR MACFARLANE:   No. 

 

MR SMYTH:   Okay, thank you. 

 20 

SJH:   Dr Gilpin? 

 

DR GILPIN:   No, except I will make a comment, that fence you refer to is a 

predator proofing fence, rather than a rock fall one. 

 25 

SJH:   Thank you, I think you made that (INDISTINCT 3.34) when we had 

the site visit, thank you.  Mr Radich. 

 

MR RADICH:   No, thank you, sir. 

 30 

SJH:   Mr Winchester? 

 

MR WINCHESTER:   No thank you, sir. 

 

SJH:   Thank you, Mr Macfarlane, you may stand down and we will take the 35 

morning adjournment now for 15 minutes, sorry 10 minutes. 

 

<THE WITNESS WITHDREW [10.34 am] 

 

ADJOURNED [10.34 am]  40 
 

RESUMED [10.50 am] 

 

SJH:   Thank you.  Yes, Mr Winchester? 

 45 
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MR WINCHESTER:   Yes, sir, the next witness is Dr Ian Wright, he is listed 

as Mr Ian Wright, but he is in fact Dr, I will call him now. 

 

<CHARLES IAN WRIGHT, sworn [10.51 am] 

 5 

<EXAMINATION BY MR WINCHESTER [10.51 am] 

 

MR WINCHESTER:   You full name is Charles Ian Wright? 

 

DR WRIGHT:   That is correct. 10 

 

MR WINCHESTER:   You confirm you have the qualifications and experience 

set out in your statement of evidence-in-chief? 

 

DR WRIGHT:   I do. 15 

 

MR WINCHESTER:   You have prepared 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? 20 

 

DR WRIGHT:   That is correct. 

 

MR WINCHESTER:   Do you have any changes to those statements? 

 25 

DR WRIGHT:   No. 

 

MR WINCHESTER:   Thank you, sir, can you confirm that to the best of your 

knowledge and ability those statements are true and correct? 

 30 

DR WRIGHT:   I do. 

 

MR WINCHESTER:   Thank you, now you have a summary of your evidence 

could I ask you please to read that out and remain where you are and 

answer any questions? 35 

 

DR WRIGHT:   Thank you.  I am a Senior Geotechnical Engineer at the 

Council and I have been asked to give evidence in relation to slope 

stability, hazards associated with the Port Hills, namely rock fall, also 

referred to as boulder roll, cliff collapse and mass movement.   40 

 

 I have provided technical advice on the Natural Hazards Chapter and at 

the moment I am working with the MB on the rock protection structure 

guidelines.  I have been with Council close to two years and in this 

time I have become well acquainted with the work undertaken by GNS 45 
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in the Port Hills and I would regard this in my professional opinion as 

world class. 

 

 I fully endorse the risk base approach to hazard mapping using the 

GNS modelling as the basis for that work and would like to note that 5 

that was agreed in the caucusing.  The various GNS models use a 

combination of geological data with cyclical (ph 2.44) data to provide 

an estimate of risk.   

 

 The modelling data provides an appropriate starting point to assess risk 10 

although site specific work may indicate that the modelling over or 

under estimates risk of some properties, it is generally within order of 

magnitude which is understandable given the variance in the model 

parameters and is acceptable to inform the proposed plan in my opinion 

 15 

 Using a risk base approach strikes a balance between managing risk 

from hazards without imposing unduly conservative consent 

requirements.  For example if the Proposed Plan provisions covered the 

full extent of the hazards such as the maximum extent of rock fall that 

would lead to a very large amount of land being subject to these 20 

consent conditions. 

 

 Those consent requirements may not necessarily be appropriate for 

many properties, such an outcome would not reflect the risk posed from 

hazards and would be an inefficient way to manage the risk.  The GNS 25 

modelling work clearly identifies the areas that are most at risk and 

allows for a more targeted approach to setting hazard zones. 

 

 I have made in excess of 100 site visits to properties potentially 

affected by slope hazards.  In response to submissions I have 30 

recommended some adjustments to the hazard lines as described in my 

evidence-in-chief and rebuttal.  Some submitters have suggested that 

planned or existing mitigation measures such as bunds or vegetation 

justify removal of their properties from the hazard zones. 

 35 

 In my opinion the only circumstances where an at risk property can be 

removed from the hazard zone is where the hazard is completely 

removed at its source, in other words it has been physically taken away, 

either constructed, blown up et cetera.   

 40 

  [10.55 am] 

 

 Engineered mitigation can also call, what we call “dynamic”, putting in 

place “dynamic structures” which are designed not stop the boulder 

from flying but you actually catch it, so they reduce the consequences 45 

of the risk, they are typically designed or in fact the latest requirements 
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is they have to be designed and peer reviewed, because it is an 

engineering task,.  These bunds and fences do not remove the hazard, 

they just remove the consequences, they also have a finite life which 

the design engineer is required to indicate and this leads into a detailed 

certification and maintenance programme. 5 

 

 Just on the point of vegetation, I know it has been discussed, but from 

my perspective, from a technical perspective it can be included as part 

of a design premise but is typically regarded as a secondary one, not a 

primary design, so for example if you are on the margin of the risk you 10 

can incorporate a vegetation planting regime to help you, but it should 

not be seen as a primary rock protection structure. Of course, 

vegetation is also affected by societal issues, like chopping down and 

fire. We have had a number of incidents of fire in the Port Hills where 

we have lost parts of vegetation. 15 

 

 I will leave it there, thank you. 

 

SJH:   Thank you. Mr Radich. 

 20 

<CROSS-EXAMINATION BY MR RADICH [10.56 am] 

 

MR RADICH:   Yes, sir, thank you. Dr Wright, good morning to you, I just 

want to ask you one or two questions about your evidence at 5.2/5.3 

and there you are making the point are you not that, the GNS 25 

modelling, the site specific work shows can over estimate or 

underestimate? 

 

 

DR WRIGHT:   Correct. 30 

 

MR RADICH:   By order of magnitude? 

 

DR WRIGHT:   Yes. 

 35 

MR RADICH:   Yes. And you go on to make the point, do you not, that if you 

used a site specific assessments together with the modelling you get an 

appropriate balance in your view? 

 

DR WRIGHT:   Absolutely. 40 

 

MR RADICH:   Yes. And so of course, it is the case, is it not, and again if you 

are – this is outside your area so I am just going to ask you a question 

about modelling please say so – the levels of conservatism in a certain 

model depends on the choice of your input values, for example the 45 
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year, whether there are aftershocks and occupancy rates, that is right is 

it not? 

 

DR WRIGHT:   That is correct. I just like to say that property modelling rock 

falls is not my area of expertise but I have been involved in a lot of 5 

geological modelling, computer simulations, etcetera and I would go so 

far as to say it is a bit like statistics, what you put in you put out, so - - -  

 

MR RADICH:   Yes. 

 10 

DR WRIGHT:   - - - you do have to understand the parameters. 

 

MR RADICH:   And the limit of the - - -  

 

DR WRIGHT:   And the limits of the modelling - - -  15 

 

MR RADICH:   Yes. 

 

DR WRIGHT:   - - - and again in terms of my profession I would say that the 

modelling is only good as the data collected on the ground. 20 

 

MR RADICH:   Yes, okay. And again, do not answer any of these questions if 

they are outside your area, but from what you say I think it might be 

okay, if you use the most conservative set of assumptions in your 

modelling, so for example, 100 percent occupancy, 2012 earthquake 25 

rates, no evacuation, and if you compared that with a model that used 

the most optimistic set of values, so average occupancy say 67 percent, 

2016 and no aftershocks, would the order of magnitude still be about 

one between those two models? 

 30 

DR WRIGHT:   I am not sure what you mean by the order of magnitude, I 

would - - -  

 

MR RADICH:   Would there be one order of magnitude between the most 

conservative and the most optimistic, and again, if it is out of your area 35 

please feel free to pause, but - - -  

 

DR WRIGHT:   No, I am happy to say that each model will have its inherent 

uncertainties. You can work out an error of potential for each 

parameter, for example if it is LiDAR, you know, with its accuracies, 40 

so those are all valid for each model we have. Obviously the model will 

change on the ground or whatever its intent, depending on the actual 

inputs, but the inherent inaccuracies - - -  

 

MR RADICH:   Yes. 45 
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DR WRIGHT:   - - - are the same. 

 

MR RADICH:   So I am just looking for your view on the level of difference 

between a model using the most optimistic inputs and the least 

optimistic inputs, is there any – are you able to measure that in any way 5 

in your own view? 

 

DR WRIGHT:   Could you just repeat - - -  

 

MR RADICH:   Sure. 10 

 

DR WRIGHT:   - - - sorry, I was not sure - - -  

 

SJH:   You are searching for the risk number? 

 15 

MR RADICH:   Yes, well – well, I will put it this way, we are using different, 

or the Crown and the Council has used different modelling assumptions 

to define the different hazard management areas, have they not? 

 

  [11.00 am] 20 

 

DR WRIGHT:   Correct.   

 

MR RADICH:   And in some cases they have used very conservative 

modelling, so 100 percent occupancy for example? 25 

 

DR WRIGHT:   Yes.   

 

MR RADICH:   And others they have used more optimistic modelling, for 

example 67 percent occupancy.  If you took the most optimistic and the 30 

least optimistic model do you have any view as to the order of 

magnitude difference that there would be? 

 

DR WRIGHT:   I do.  I guess I have got the luxury of seeing first-hand the 

different models. 35 

 

MR RADICH:   Yes. 

 

DR WRIGHT:   For example rock fall, we GNS generated models for 2012 

right up to, I think it is year 20, 2021. 40 

 

MR RADICH:   Right. 

 

DR WRIGHT:   I have looked at those on a spatial content and you can see 

spatially the impact of that.  If we go to say the most conservative 45 

models, you know, the risk band, the intolerable 10-4, that goes from 
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right up to slope to right down just over the whole of the Port Hills.  So 

there is a huge amount of degree of change with them, and so to me as 

a professional itis understanding the risk and what is practically a good 

choice of model.   

 5 

 I look at it from a technical perspective, so I tend to strip out the 

societal side, the occupancy, whether we want to leave out vulnerable 

up in the hills or not, and I leave that aside when I am looking at it, and 

I look strictly the hazard, so is there a hazard there – yes, there is, you 

know, what is the risk et cetera.   10 

 

MR RADICH:   Okay.  That is helpful, thank you.  The expert caucusing has 

made a recommendation about being able to provide somehow in the 

plan for individual site assessments where possible, is that right? 

 15 

DR WRIGHT:   Correct. 

 

MR RADICH:   Yes, and in your evidence you have agreed to make certain 

adjustments based upon your further analysis as part of this hearing 

process, have you not? 20 

 

DR WRIGHT:   That is correct.   

 

MR RADICH:   So given the ground truthing that had had occurred as part of 

the modelling and hazard definition process there is still value in your 25 

view then, and there is more specific work that you have been 

undertaking recently for example, is that right? 

 

DR WRIGHT:   Absolutely, I mean GNS has always stated that it is area wide 

and it is site specific. 30 

 

MR RADICH:   Yes. 

 

DR WRIGHT:   When we talk about site specific, I generally think of property 

dwelling specific and pertaining to a residence, so it is a small finite 35 

site.  So we required a site specific study, and again looking for the 

Plan Change we have actually requested that the site specific study 

provides an AI according to the relevant GNS model, so that can 

actually give me the ability to make a decision on recommending that 

the line move.   40 

 

 Sometimes it has not, so it is open to subjectivity.  Just in regard to the 

caucusing, the other side is the site specific assessment is also 

important for other considerations, particularly a building consent, so it 

can be probably more important where we intend putting our 45 

communities, we need to know exactly what the hazards are.  
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MR RADICH:   Okay.  Thank you.  And just a couple of questions that are 

slightly planning tinged, based upon the point you have just made.  So 

again, if it is outside your area please feel free not to answer.  But the 

question is once this process is finished, once this plan process is 5 

finished and the lines are fixed as a result of it, do you have any sense 

of how one might make better provision in the Plan for being able to 

still undertake site specific work that might provide conclusions that 

are more relevant than the general modelling conclusions allowed? 

 10 

DR WRIGHT:   Not really in terms of a - I think you are talking about a plan 

change, I believe people should have the ability to question the science 

behind it, the mechanism of getting that information, I believe as Chris 

Matthew was saying, it should follow procedures, it should be of a 

certain standard, but once it has been accepted then I believe there 15 

should be a mechanism to get that into a plan change.  But I do not 

know what a plan change really means in the technical sense.   

 

MR RADICH:   Yes.  At the moment, and this may be just useful doing it by 

way of an example, do you have a copy of the current proposal 20 

anywhere near you, this is the current hazardous proposal, somewhere? 

 

DR WRIGHT:   I do not. 

 

MR RADICH:   You do not. 25 

 

DR WRIGHT:   But you are probably going to refer to the table or? 

 

  [11.05 am] 

 30 

MR RADICH:   I will just hand one out.  Or we could just use – yes, that one is 

fine or exhibit 2 I think that is somewhere near you.   

 

SJH:   Does that apply to the caucusing report? 

 35 

MR RADICH:   Yes.  Have you seen exhibit 2 there? 

 

DR WRIGHT:   I do. 

 

MR RADICH:   If you have a look, please, at rule 5.10.2 and it is right towards 40 

the end of the document in that version – page 41 of that version.   

 

DR WRIGHT:   Yes. 

 

MR RADICH:   So just to anchor you into the relevance of this provision, these 45 

are the restricted discretionary criteria that will be considered by 



 Page 183 

  

Ch5: Natural Hazards (Part) 03.03.15 

Council when considering an application for a resource consent in 

slope instability management areas, uncertain of them.  And if you 

have a look down the list of things there that the Council would 

consider, is there a way in your view that it would be possible for you 

or Council officers to be able to be satisfied about matters of that type 5 

without the need for a resource consent process, for example through a 

certification process, through permitted activity status with a 

requirement for a certain reporting level? 

 

DR WRIGHT:   So you have probably moved too far into the planning side.  10 

My key concern as a geo professional would be, not just the rock fall 

hazard one and two for example, but the remainder of the Port Hills. 

 

MR RADICH:   Yes. 

 15 

DR WRIGHT:   I think it is important for people to understand that because if 

you are not in a hazard zone, it does not mean to say you do not have 

those slope stability hazards. 

 

MR RADICH:   Yes. 20 

 

DR WRIGHT:   So I believe there should be a mechanism for Council to 

request information pertaining around geotechnical hazards.  We 

typically do that, but it tends to be geared towards foundation work, but 

under the Building Act there is a requirement to look at hazards 25 

on/offsite.  So as long as those are included, as well as the fact that 

some of them will require an engineering regime, which will require 

maintenance and certification, which I think is where the resource 

consents will come in.  I think that is very important. 

 30 

MR RADICH:   So there are a range of factors that need to be considered when 

you are looking at exercising that sort of power in terms of, yes? 

 

DR WRIGHT:   Yes. 

 35 

MR RADICH:   Okay.  Thank you, your Honour, I will leave it there. 

 

SJH:   Thank you.  Ms Watson? 

 

<CROSS-EXAMINATION BY MS WATSON [11.08 am] 40 

 

MS WATSON:   Thank you, sir.  Good morning. 

 

DR WRIGHT:   Good morning. 

 45 
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MS WATSON:   Firstly, have you been involved in the field investigations to 

verify the GNS model? 

 

DR WRIGHT:   I was not involved in the original field verifications, those 

happened during the earthquake sequence and after, I only joined the 5 

Council two years ago and was not part of the PHGG. 

 

MS WATSON:   So the site investigations that you have been involved in have 

strictly been relooking or revisiting specific sites where requested, is 

that correct? 10 

 

DR WRIGHT:   Correct.  Well, not entirely, I have as a Council Officer been 

out to a lot of sites in the Port Hills for various reasons, but in terms of 

the Proposed Plan, the ones that I have made a site visit on, yes. 

 15 

MS WATSON:   And in terms of those sites where you have been asked to 

specifically go out and take another look, did those site visits involve 

checking the shadow angles? 

 

DR WRIGHT:   No. 20 

 

MS WATSON:   The rock source? 

 

DR WRIGHT:   I will clarify for you, in terms of the District Plan where we 

were asked to go do a site visit, where we attended we tended to visit 25 

the site, we did not do a full geotechnical appraisal, we did not walk 

over the site and try and identify every rock fall source et cetera.  This 

is a very complex understanding, we do not have the time and 

resources to do that. 

 30 

MS WATSON:   Did you consider any of the topographical features that you 

could view from the property? 

 

  [11.10 am] 

 35 

DR WRIGHT:   I did. 

 

MS WATSON:   So you took those into account? 

 

DR WRIGHT:   Yes. 40 

 

MS WATSON:   In terms of further site visits that have been undertaken, have 

you undertaken site visits where the Geovert 3D modelling and 

CERA’s findings point to the risk being overstated? 

 45 
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DR WRIGHT:   In all our sites basically we have looked at the Geovert 

modelling that was done for the majority of the Port Hills, it is a dataset 

we use in combination with others. 

 

MS WATSON:   Now, just if I can take you to paragraph 12.4 of your rebuttal 5 

evidence, this is where you are considering Ms Zimprich’s property, 

your evidence refers to the large number of sources above this property, 

I just wanted to ask you whether these sources are actually above the 

property or are they some distance away? 

 10 

DR WRIGHT:   Well, they are both, they are above and some distance away, it 

depends what you mean by some distance. They are probably a couple 

of hundred metres.  

 

MS WATSON:   Did you take into account the topographical features that 15 

were in existence at the site? 

 

DR WRIGHT:   I did, it was one of my – in my memo I looked at the 3D 

modelling done by Geovert.  

 20 

MS WATSON:   Now, just if I can take you to paragraph 12.5 where you are 

considering that the construction of a rock fall structure will reduce the 

hazard - - - 

 

DR WRIGHT:   Reduce the risk. 25 

 

MS WATSON:   Sorry, reduce the risk but the hazard will remain. 

 

DR WRIGHT:   Correct. 

 30 

MS WATSON:   That is where you’re saying, you have said earlier that you 

think the hazard areas should stay in that situation. 

 

DR WRIGHT:   Correct.  

 35 

MS WATSON:   In your understanding, if a rock fall protection structure is put 

in place and it is accepted by the Council that the risk has been 

mitigated, is the property owner still required to get a consent at that 

stage to build a dwelling? 

 40 

DR WRIGHT:   That’s a consenting question, I – my understanding is no, I 

would think practically that once you demonstrated that your property 

is safe the building consent officers will look at that in terms of the 

resource consent and act like that, but I am not a consenting officer, so 

I could not say categorically. 45 
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MS WATSON:   Right, thank you. Finally, just taking you to paragraph 13.18 

of your rebuttal evidence, taking into account the findings of the Eliot 

Sinclair Report that you looked at for 52 Morgans Valley, I understand 

that you have changed the lines here for 56 and 54 Morgans Valley, can 

you please explain why this has not changed the lines for 38 Morgans 5 

Valley, which is directly below 52 Morgans Valley? 

 

DR WRIGHT:   Yes, sorry, 13.8 is 19-21 Morgans? I will have to find the 

other - - - 

 10 

SJH:   Of the rebuttal evidence? 

 

MS WATSON:   Sorry, I said 13.18. 

 

DR WRIGHT:   18, thank you. Okay, I am with you now, so can you repeat the 15 

question? 

 

MS WATSON:   Sure. So just, I understand that you took into account the 

report that Eliot Sinclair prepared for 52 Morgans Valley, and this has 

resulted in you changing or modifying the lines to the 54 and 20 

56 Morgans Valley. 

 

DR WRIGHT:   That is correct.  

 

MS WATSON:   My question is, can you explain why it has not affected the 25 

RHMA2 area on 38 Morgans Valley, which is directly to the – I believe 

it is to the north? 

 

DR WRIGHT:   Down slope. I can explain, because when I did this version I 

was not looking at number 38, I have tried – I have looked at that and 30 

agree entirely that the rock fall 2 disappears from 38 because we have 

chopped it off at the top essentially. 

 

MS WATSON:   No further questions. 

 35 

SJH:   Thank you. Mr Smyth? 

 

<CROSS-EXAMINATION BY MR SMYTH [11.14 am] 

 

MR SMYTH:   The area wide model is appropriate in an area like this, is that 40 

not correct, Dr Wright? 

 

DR WRIGHT:   Yes, correct.  

 

MR SMYTH:   You acknowledge that there is a large (INDISTINCT 4.55) 45 

uncertainty inherent in the model itself? 
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  [11.15 am] 

 

DR WRIGHT:   That is correct. 

 5 

MR SMYTH:   So when one is looking at a property on the margins, it is 

reasonably possible that the (INDISTINCT 0.7) could be at less risk 

than 10-4 depending on local topographical features? 

 

DR WRIGHT:   That is correct. 10 

 

MR SMYTH:   Can I take you to paragraph 5.2 of your rebuttal evidence in 

relation to 18 Hays Rise, Mr Mason’s property. Page 8, I think. 

 

DR WRIGHT:   Yes. 15 

 

MR SMYTH:   You accept the risk to the dwelling may be low? 

 

DR WRIGHT:   That is correct. 

 20 

MR SMYTH:   And that is because it is at the end of a ridge, and topographical 

forcing would cause (INDISTINCT 0.59) boulders to go either side? 

 

DR WRIGHT:   Yes, correct. 

 25 

MR SMYTH:   So would you accept that it is below 10-4? 

 

DR WRIGHT:   No. 

 

MR SMYTH:   And have you got any analysis to actually decide whether it is 30 

above or below? 

 

DR WRIGHT:   I personally have not. I was relying in this case on third-party 

information. 

 35 

MR SMYTH:   Which is the model itself? 

 

DR WRIGHT:   No, it is a site-specific study following the GNS methodology 

to provide an AIFR.  

 40 

MR SMYTH:   But that is just a visual look at the property. There is no 

modelling done on a site-specific basis, am I correct? 

 

DR WRIGHT:   No, the requirement is to do a geotechnical investigation with 

the provision of a site-specific AIFR following the GNS methodology 45 

if you want a line moved in terms of the risks. 
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MR SMYTH:   So given the level of uncertainty, you do not know whether the 

house at 18 Hays Rise is actually above or below the 10-4 risk line, is 

that correct? 

 5 

DR WRIGHT:   That is correct. 

 

MR SMYTH:   And you are aware that Mr Bell is of the view that it is below 

the 10—4 risk line? 

 10 

DR WRIGHT:   I am. 

 

MR SMYTH:   And would you accept, Dr Wright, that the house at 18 Hays 

Rise is at less risk than the Shalleys (ph 2.23) which are at the side of a 

gully? 15 

 

DR WRIGHT:   That is correct. Yes, I accept that. That has been demonstrated 

throughout MB Section 124 determination. 

 

MR SMYTH:   Which suggested the removal of the 124 notice, is that correct? 20 

 

DR WRIGHT:   That is correct. 

 

MR SMYTH:   So basically, the risk varies of the site due to the topographical 

features. Am I correct? 25 

 

DR WRIGHT:   That is correct. 

 

MR SMYTH:   But the risk line itself is the same for the entire site? 

 30 

DR WRIGHT:   At the moment, according to the GNS modelling, that is 

correct. 

 

MR SMYTH:   Yes. Can I take you to paragraph 5.5 of your rebuttal? And you 

say the only way the Council will accept the hazard line adjustment for 35 

the construction of a rock protection structure is for the work contain 

removal of the source of the risk. 

 

DR WRIGHT:   That is correct. 

 40 

MR SMYTH:   Now that is a policy decision for the Council rather than a 

technical decision, is that correct? 

 

DR WRIGHT:   No, it is based on a technical decision. Even if you look at the 

AR5 calculation; you take away the hazard, you are taking away the 45 
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probability, so you are timing the calculation through by zero, so it is a 

technical point. 

 

MR SMYTH:   Well, I accept that but I am not sure that it is. If I can just 

develop the point: If you are putting say, a bond, or some sort of long-5 

term rock protection structure which reduces the risk to the dwelling, 

below 10-4, and that bond, you have given evidence about the lifetime 

of certain risk protection structures, but how long do bonds last? 

 

DR WRIGHT:   That is up to the engineer, but typically it could be up to 50 10 

years. 

 

MR SMYTH:   About 50 years. So if a bond was put in that would last up to 50 

years, which is five times the life of the Plan, in those circumstances, 

would it not be appropriate if the risk line reduces because of the 15 

hazard behind the bond - is it not appropriate to move the risk line in 

those circumstances because the risk itself has dropped? 

 

DR WRIGHT:   That is a planning decision. Basically, in terms of the hazard, 

my understanding is we are now talking about the hazard zones. So the 20 

hazard is still there. 

 

MR SMYTH:   But we are talking about hazard zones based on risk lines. So 

we are talking about a hazard zone which has been imposed because of 

the level of risk that has been calculated to be applied in relation to the 25 

property. If the level of risk changes to the property, and it changes in a 

manner which is reasonably permanent, like we are not talking about a 

predator fence or something like that, but a long-term peer-reviewed 

rock protection structure that the Council is happy with. In those 

circumstances should not the line move from a technical perspective?  30 

 

  [11.20 am] 

 

DR WRIGHT:   No, because the hazard has not been removed, so in the event 

of an earthquake, your structure may get inundated and properties 35 

below may still be at risk for that hazard. So unless you take the hazard 

away you cannot change the risk lines in my opinion. 

 

MR MYTH:   So what is the point in having a risk line if it does not matter 

what the risk is? 40 

 

DR WRIGHT:   Again, I referred to you that the hazard lines in terms of the 

District Plan, how we proposed those was based on the GNS 

modelling. 

 45 

MR SMYTH:   Which is based on risk? 
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DR WRIGHT:   Correct. 

 

MR SMYTH:   So why do we base the lines on risk if the risk changes, we do 

not change the lines? 5 

 

DR WRIGHT:   Because as I said, it was a good starting point from a hazard 

management perspective.  

 

MR SMYTH:   Yes, we are probably not going to go any further than that.  10 

 

DR WRIGHT:   You are probably right.  

 

MR SMYTH:   Can I take you to paragraph 6 of your rebuttal evidence? Can 

you confirm that there is at least an intention to remove the rock 15 

sources above 6 Avoca Valley Road? 

 

DR WRIGHT:   My understanding, yes, I believe there is a proposal to 

physically remove the hazards from these areas above the - - - 

 20 

MR SMYTH:   Can you confirm that the Council have accepted that in 

principle?  

 

DR WRIGHT:   I can. We have been through a series of meetings with the 

Council on this. 25 

 

MR SMYTH:   And do you accept in this particular case that if that work is 

done to the Council’s satisfaction and if those hazard sources are 

banished or blown-up or carted away or whatever you do with them, 

that the risk should move?  30 

 

DR WRIGHT:   I do, case in point is Bowenvale Avenue, we have already 

done that.  

 

MR SMYTH:   So this is reasonably possible and doable? 35 

 

DR WRIGHT:   Yes, absolutely. It is something that, again, in the Rock 

Protection Structure Funding we have promoted and we are working – 

it is part of my job with these people to make sure that it is doable.  

 40 

MR SMYTH:   And do you think that will happen in this case?  

 

DR WRIGHT:   I hope so. From a technical perspective, I do not have any 

undue concerns, but it is about funding, et cetera, that may be the issue. 

 45 
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MR SMYTH:   No rocks were found at the Larson’s (ph 3.13) property, is that 

correct? 

 

DR WRIGHT:   Number 6 Avoca, that is correct. 

 5 

MR SMYTH:   And you are familiar with the property? 

 

DR WRIGHT:   Not intimately, but I know the area, yes.  

 

MR SMYTH:   And you have seen, you are familiar with the property behind 6 10 

Avoca Valley Road, number 4? 

 

DR WRIGHT:   Yes. 

 

MR SMYTH:   And you are familiar with the fact that the substantial trees 15 

behind 4 Avoca Valley interpose between the rock sources and number 

4? 

 

DR WRIGHT:   Correct. 

 20 

MR SMYTH:   Now in the case, you are familiar with the fact that the marble 

does not take into account any engineered structures or fences or 

vegetation? 

 

DR WRIGHT:   I am, yes. 25 

 

MR SMYTH:   Is it not the case that any rocks from the rock sources that could 

affect 6 Avoca Valley Road would have to go through all the trees 

behind 4 Avoca Valley Road, go through the house and other buildings 

at 4 Avoca Valley Road before they got to number 6? 30 

 

DR WRIGHT:   Correct. 

 

MR SMYTH:   And is that likely to happen? 

 35 

DR WRIGHT:   Likely? Probably not. Unlikely. But who is going to make the 

call? That is where we – it is the uncertainty. You will not get an 

engineer that will sign off anything on that, I am afraid.  

 

MR SMYTH:   But it has to go through houses, fences, trees before it gets to 40 

number 4, is that not correct?  

 

DR WRIGHT:   Yes, and that has been the case in many properties in the Port 

Hills. 

 45 
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MR SMYTH:   But that was discounted at that time because of the red zone 

offer, was it not? The view was taken that one would ignore red zone 

houses because they were going to be cleared by the Crown, is that not 

correct?  

 5 

DR WRIGHT:   Sorry, I am not sure of the question. 

 

  [11.25 am] 

 

MR SMYTH:   The existence of houses at both properties were ignored for the 10 

purposes of risk? 

 

MR WRIGHT:   That is incorrect, the GNS model ignore the houses, so they 

are not included in the red zone, but we acknowledge that the houses 

may.  And I think it is probably worth emphasising that the dwelling 15 

structure has the latest work by MB, that houses, our typical 

New Zealand home, ha very little effect on stopping rock fall. 

 

MR SMYTH:   Thank you.  Can I take you to paragraph 7 of your rebuttal 

evidence?  Would you accept that you are broadly familiar with this 20 

property? 

 

MR WRIGHT:   I am. 

 

MR SMYTH:   You would accept that the property is covered in dense forest? 25 

 

MR WRIGHT:   Yes. 

 

MR SMYTH:   And that that would have a reasonably significant effect in 

retarding rock fall? 30 

 

MR WRIGHT:   I do.  

 

MR SMYTH:   And that has not been taken into account in the model itself? 

 35 

MR WRIGHT:   That is correct. 

 

MR SMYTH:   And there is a gully running through the property? 

 

MR WRIGHT:   That is correct. 40 

 

MR SMYTH:   And that has not been taken into account? 

 

MR WRIGHT:   I think it has, I think that is why the rock fall has a 

management area 2, or zone 2 comes in. 45 
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MR SMYTH:   Well is it not the case that the rock fall hazard management 

area 2 model only takes into account, the only changes in the model are 

the occupancy and whether there is aftershocks, and the year, they are 

the three variations in the model, is that correct? 

 5 

MR WRIGHT:   That is correct, but it is a fundamentally more conservative 

model, so it is more risk averse, so therefore it acts as a buffer zone to 

the rock fall hazard management 1 above. 

 

MR SMYTH:   But it doesn’t actually take into account the existence of the 10 

gully, does it? From a technical, calculation perspective? 

 

MR WRIGHT:   That is the GNS modelling, which I would have to check that 

it takes into the gully, which in this case I think it probably does, 

because it has actually lessened the risk in that area. 15 

 

MR SMYTH:   If the gully information does not form part of the inputs it 

cannot form part of the outputs, is that not correct? 

 

MR WRIGHT:   It does form part of the input. GNS modelling takes 20 

topographic features into account. 

 

MR SMYTH:   Only on an area wide basis, not on a site specific basis. 

 

MR WRIGHT:   It is probably a little – no, it is splitting hairs between rea wide 25 

and site specific.  The GNS modelling takes into account LIDAR 

topography, which is less than 2 metre accuracy horizontally, 

30 centimetres vertically. So it does take into detailed account of 

topography. 

 30 

MR SMYTH:   But earlier on in your evidence you accept that topographical 

forcing was a site specific issue rather than an area wide issue. 

 

MR WRIGHT:   No, the topographic issues can be site specific and the model 

may not pick those up, but it does not discount the fact that the GNS 35 

model does take topography into account. 

 

MR SMYTH:   In a broad area wide level. 

 

MR WRIGHT:   In a broader area than a site specific study would do, yes. 40 

 

MR SMYTH:   Okay.  And if there was some way to ensure that the trees could 

not be removed would that affect your opinion as to how 

(INDISTINCT 4.00) it would be in relation for protection they 

provide?  If you could be re that the person occupying the dwelling 45 

would not legally remove the trees? 
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MR WRIGHT:   As I stated earlier one of the biggest concerns I have is fire in 

the Port Hills.   I work closely with the rural fire office in the Port Hills, 

and it is my opinion that you could never discount that from happening, 

sadly. 5 

 

MR SMYTH:   Okay.  But of course you would be very unlucky to have a fire 

and an earthquake in the same week or in the same year? 

 

SJH:   Is that evidence, Mr Smyth? 10 

 

MR SMYTH:   It is a question, sir.  I said you would be very unlucky. 

 

SJH:   Is that evidence? 

 15 

MR SMYTH:   No, sir, it is a question. 

 

MR WRIGHT:   I am happy to, yes, absolutely.  But again, in terms of the 

hazard fires have a nasty habit of burning vegetation which are holding 

up rocks at the moment and thereby release them, so we recognise that 20 

it is probably a trigger mechanism for rock fall. 

 

  [11.30 am] 

 

MR SMYTH:   Okay.  Can I take you to paragraph 8 of your evidence.  Just 25 

one last question on 42, you would accept that the house is at a low 

risk?  

 

DR WRIGHT:   Correct. 

 30 

MR SMYTH:   And would you accept the house is at a risk of less than 10-4? 

 

DR WRIGHT:   According to the calculation that defines rock fall hazard 

management area, will not, I believe it is a rock fall hazard 

management area 2, so according to that calculation it is in the greater 35 

than 10-4 risk. 

 

MR SMYTH:   Can I take you to paragraph 8 – well of course, you cannot be 

sure given the order of uncertainty, isn’t that correct? 

 40 

DR WRIGHT:   On a site specific basis, no. 

 

MR SMYTH:   Can I take you to paragraph 8 of your rebuttal evidence.  Have 

you - - - 

 45 

SJH:   8 of the rebuttal, 58 Zephyr Terrace. 
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MR SMYTH:   You are familiar with 58 Zephyr Terrace? 

 

DR WRIGHT:   I am. 

 5 

MR SMYTH:   You have read Mr Bell’s evidence? 

 

DR WRIGHT:   I have. 

 

MR SMYTH:   You are aware that the house itself was specifically placed 10 

there on the basis of geotechnical advice.  It is mentioned in Mr Bell’s 

report? 

 

DR WRIGHT:   Yes. 

 15 

MR SMYTH:   You would accept that the house is at less risk than the balance 

of the property if the risk varies quite a bit over the property, that 

property? 

 

DR WRIGHT:   I would, yes. 20 

 

MR SMYTH:   And that it would be at a lower risk than the balance of the 

property? 

 

DR WRIGHT:   Based on the evidence I have looked at, I have not gone back 25 

into the original consenting to see what basis the geotech, the original 

geotech was, I do have concerns because it stands alone, the modelling 

shows that the rock fall stops at the dwelling, which concerning the 

vagrancies of the rock fall, I would have a question mark next to that. 

 30 

MR SMYTH:   You have not done any site specific modelling in relation to the 

dwelling house, have you? 

 

DR WRIGHT:   No. 

 35 

MR SMYTH:   And the results of any model, as you have admitted to my 

learned friend, Mr Radich, depends on the parameter of the inputs that 

is put into that model? 

 

DR WRIGHT:   That is correct. 40 

 

MR SMYTH:   So you can view the model to get any result you want really, 

depending on the inputs? 

 

DR WRIGHT:   You could. 45 
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MR SMYTH:   You are familiar with the house at 58 Zephyr Terrace? 

 

DR WRIGHT:   I am not. 

 

MR SMYTH:   Have you visited the property? 5 

 

DR WRIGHT:   Not to the dwelling, no. 

 

MR SMYTH:   You are aware that Mr Bell is of the view that the property is at 

a low risk? 10 

 

DR WRIGHT:   I am. 

 

MR SMYTH:   And would you accept that the property is at a low risk? 

 15 

DR WRIGHT:   I would accept that it may be at a low risk but again, that is 

kind of semantics to me, because what is low risk? 

 

MR SMYTH:   Okay, I have no further questions.  Thank you, sir. 

 20 

SJH:   Thank you.  Any re-examination, Mr Winchester. 

 

<RE-EXAMINATION BY MR WINCHESTER [11.33 am] 

 

MR WINCHESTER:   Just a couple of points, with your leave, sir.  Dr Wright, 25 

when you are talking about a site and site specific assessments, what is 

that you mean by a site specific assessment? 

 

DR WRIGHT:   That is a good question.  A site specific tends to be – my 

general thought is it is a typical property in the Port Hills, it is a 30 

residential property, but essentially, it is looking at the risk to the 

dwelling, everything we look at is about the occupants of the dwelling.    

 

MR WINCHESTER:   So can I take it from that answer, that from your 

perspective, a site specific assessment is not necessarily a hazard site, it 35 

is about the risk and consequence to an individual property or the 

dwelling? 

 

DR WRIGHT:   Correct. 

 40 

MR WINCHESTER:   Thank you.  You were asked some questions by my 

learned friend, Mr Smyth, about the possibility of a certified rock fall 

protection structure, providing sufficient protection for a dwelling or 

property as removed from the hazard management area.   

 45 

 Do you recall those questions? 



 Page 197 

  

Ch5: Natural Hazards (Part) 03.03.15 

 

DR WRIGHT:   I do. 

 

MR WINCHESTER:   Are you able to advise whether, if that approach is 

accepted, there are any implications or concerns for addressing hazard 5 

risks or management of hazards for neighbouring properties that are 

within the rock fall hazard management area? 

 

DR WRIGHT:   I do, I have major concerns.  Essentially a rock protection 

structure acts as an umbrella, so it will protect whatever is down slope 10 

at certain angles below it, so therefore in changing the hazard lines, we 

would also be changing separate communities that may be at other 

risks. 

 

  [11.35 am] 15 

 

MR WINCHESTER:   And so given that risk, Dr Wright, what then is the 

appropriate mechanism, and you may not know of considering the 

overall risks and effects of a rock fall protection structure? 

 20 

DR WRIGHT:   In terms of planning or technical - - - 

 

MR WINCHESTER:   Yes.  I mean, is it your view that it is something that 

should be addressed through this process in terms of changing the line 

or through a different process? 25 

 

DR WRIGHT:   Again, I am probably not picking up on your question but in 

terms of dynamic structures, you know, I view them as an engineering 

structure with a finite life, how that falls into a planning document, that 

needs to be taken into account, specifically the maintenance and 30 

ongoing requirements to look at these features. 

 

 My experience in the Port Hills is that we have got areas that have had 

historic work done with them, but there is no maintenance or 

certification around them so it becomes a real – probably a legal better 35 

perspective, but it is a big problem. 

 

MR WINCHESTER:   Thank you, Dr Wright, that is very helpful.  Thank you, 

sir. 

 40 

SJH:   Thank you, Dr Mitchell. 

 

DR MITCHELL:   Good morning, Dr Wright. 

 

DR WRIGHT:   Good morning. 45 
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DR MITCHELL:   Just a question of clarification firstly.  Both yourself, 

Mr Macfarlane and Dr Yetton have all presented technical evidence on 

essentially the same topic, but from your different areas of expertise, 

and you have then individually commented on a number of submissions 

and you have done that on a demarcated basis. 5 

 

 What is the basis for you addressing certain properties, and 

Mr Macfarlane addressing others and Dr Yetton addressing certain 

ones.  Is that an expertise issue? 

 10 

DR WRIGHT:   No, it is essentially all hands to the pump, so we are all of a 

geotech background so we divvied up areas, obviously based on some 

of the history behind it.  Dr Mark Yetton is an all-time Port Hills man 

so, you know, he got the cherries essentially.  But no, we just divided 

up according to resources. 15 

 

DR MITCHELL:   All right, thank you, that is helpful.  Could I refer you to 

figure 1 which follows paragraph 6.7 of your primary statement, that is 

on page 9 of your statement. 

 20 

 That figure shows the existing as per the notified version of the Plan, 

risk management areas and your recommended changes as a result of 

the assessment that you have undertaken.   

 

 What is the technical basis upon which you have drawn the line, the 25 

magenta line where it is, and the technical basis on which you have 

drawn the yellow line where it is.  Because, as I understand it, you have 

not rerun the models. 

 

 So you are understanding my question clearly - the models are a risk 30 

related line with a criteria, a set of criteria that are applied to them, the 

model spits out an answer, you have read from the line but you have 

not rerun the model, so what is the basis on you drawing the distinction 

between the yellow line and the blue line as to where you have drawn 

them? 35 

 

DR WRIGHT:   Basically by looking on a site specific basis, some of the 

parameters in the model, in this case it is more to do with the 

topography and the mountain source, so we look at those on a site 

specific basis.  For example, the GNS model uses an area wide number, 40 

an average number of boulders that could come down.  If we look at a 

site and go, actually, we have looked into this a bit more closely and we 

realised that we calculated a bit less, those will have a material impact. 
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 But the bottom line is those lines are drawn on my professional opinion 

by reading all the documentation and engaging with the CERA geotech 

engineer. 

 

MR WINCHESTER:   So would it be fair to say then, using the blue line on 5 

that figure as a ‘for instance’, and there is nothing specific about that 

site, just the generality of it, you would say that that still is a good 

representation of the 10-4 annual - - - 

 

DR WRIGHT:   Individual. 10 

 

MR WINCHESTER:   - - - individual fatality risk number with a 100 percent 

occupancy and the aftershock situation in place? 

 

  [11.40 am] 15 

 

DR WRIGHT:   Just a, a blue line, everything to the west – to the left side, that 

will be rock fall 1 so that is the 67 percent. 

 

DR MITCHELL:   Yes. 20 

 

DR WRIGHT:   The little wedge between blue and yellow would be rock fall 

2. 

 

DR MITCHELL:   Oh I am sorry – you are actually quite right, I am sorry, I 25 

was looking at the map back to front, but the point – and I accept that 

and I am sorry for probably confusing you. 

 

DR WRIGHT:   No, no. 

 30 

DR MITCHELL:   But they are still – I guess the question is, at paragraph 6.11 

in answer to questions earlier you said, “The hazard line has not 

moved”, but they are not really hazard lines - - -  

 

DR WRIGHT:   Do I say - - -  35 

 

DR MITCHELL:   - - - hazard management lines which I think means “risk 

lines”, and I understand your point about saying, “If you mitigate the 

risk, hazard still remains and so does the risk remain because the 

mitigation may not be successful”, is that right? 40 

 

DR WRIGHT:   No, in terms of the actual risk, so if we just move away from 

policy and district planning, so what we are saying is that there is a 

level of risk associated – a life risk associated with putting dwellings 

there for example. So what we require is a geotech to look at that and 45 

first of they will confirm the GNS model is correct, so if there is a risk 
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they will put an engineering structure in. They require to essentially 

demonstrate that they are reducing the risk to an acceptable level. 

 

 So the actual calculation – post-construction the risk needs to be lower 

than 10-4 essentially. 5 

 

DR MITCHELL:   Sorry, yes, I understand that. My – and I apologise for not 

asking this question in a very clear – you are drawing a distinction 

between a scenario whereby the hazard itself is removed, eg 6 Avoca 

Valley Road where the source of rock is removed? 10 

 

DR WRIGHT:   Correct. 

 

DR MITCHELL:   And in that case, leaving aside how the planners might deal 

with it, you would be quite comfortable from a technical person 15 

moving the line on that basis? 

 

DR WRIGHT:   Correct. 

 

DR MITCHELL:   However, if there was a structure put in place that has a risk 20 

of failure, maintenance rock liability and all those sorts of things, you 

would be uncomfortable in removing the line on that basis that is 

correct? 

 

DR WRIGHT:   The hazard line, yes. 25 

 

DR MITCHELL:   Yes. Could I just ask you a question from a technical point 

of view following on from that then, and putting the planning niceties 

to one side, if you as a technical person said that the blue line on figure 

1 that we have been talking about, is calculated according to a certain 30 

model, using a certain set of assumptions, and let us say that related to 

a rock above that property that was subsequently removed, if you as a 

technical person were asked to assess that site and said, “You can build 

things on this property as long as the risk is below 10-4 based on certain 

occupancy and so on and so forth”, you would be able to update that 35 

map as you went, would you not as a technical piece of work to reflect 

site specific information coming to hand? 

 

DR WRIGHT:   Update the district planning? 

 40 

DR MITCHELL:   Well, no I am not saying whether it is a District Plan map, I 

am saying, you would be – if you were told that you had a draw a line 

across that property against a certain set of geotechnical criteria - - -  

 

DR WRIGHT:   Yes. 45 
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DR MITCHELL:   - - - were specifically written down and defined, you would 

be able to draw with certainty or reasonable certainty that line - - -  

 

DR WRIGHT:   Correct. 

 5 

DR MITCHELL:   - - - is that right? 

 

DR WRIGHT:   Yes, that is the intent I am getting the independent geotechs to 

follow the GNS methodology, so they look at the site specific 

conditions which essentially may, you know, talking about source of 10 

rock, they have not been remove but they have been overestimated in a 

broader model, they are essentially saying, “Well there is no – there is 

only one rock” so the – that will mean the line will come back. 

 

DR MITCHELL:   So from your point of view, from a technical point of view, 15 

whether those hazard overlay maps are inside the plan or outside the 

plan, it does not make any difference to the assessment that you would 

make when you were looking at an individual property would it? 

 

DR WRIGHT:   I just want to clarify, when I do an assessment I look at the 20 

GNS model information, I do not consider what the number means, I 

just look at it in terms of, there is a hazard here, there is a high potential 

hazard here, so again the – and that is the intent between taking those 

model numbers and just putting two hazard boundaries were up or on 

it, so it is a – it is a radar sweep to tell you that there are issues there 25 

and you need to look closer at what those issues are. 

 

DR MITCHELL:   But you base that on the technical information rather than 

what the map did or did not say? 

 30 

  [11.45 am] 

 

DR WRIGHT:   Yes, I mean I understand that there are societal sides, got all 

sorts of residential connotations, for example in the Lyttelton site 

where it is a commercial activity, I mean I will be the first to admit 35 

those numbers don’t mean anything in terms of occupancy and risk, but 

they do mean something in terms of a hazard. 

 

DR MITCHELL:   All right, thank you. Thank you, sir, that is all I’ve got. 

 40 

SJH:   Yes, Ms Dawson. 

 

MS DAWSON:   Just a couple of questions. Thank you very much.  

 

 You were asked the question earlier in terms of paragraph 5.3 of your 45 

main evidence, and I think you talked, just to clarify it for me, you 
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talked about your concern about other people in other areas of the Port 

Hills, say in the down slope areas below the hazard lines as they are 

currently mapped, is it your opinion that the Plan should address the 

risks in those areas in some way or that information should be made 

available to people or? 5 

 

DR WRIGHT:   It is my opinion that the Plan does address that, maybe I’ll just 

– for example, rock fall, we go from rock fall 1 to rock fall 2 and then 

to the remainder of the Port Hills. Now, the remainder of the Port Hills, 

again I am not getting into the planning intricacies, but that has a 10 

provision for geotechnical assessments, so from a technical perspective 

I will be the first to acknowledge that you could be anywhere in the 

Port Hills and you may be subject to a slope stability hazard, just 

because you are out of the areas that we know about doesn’t mean to 

say you’re safe from that risk. So I am comfortable from a technical 15 

basis that what the Plan is achieving is correct.  

 

MS DAWSON:   So although the focus and much of the evidence and 

questioning is on the, say, rock fall 1 and rock fall 2, we must not 

forget that there is actually a coloured area that is the rest of the Port 20 

Hills. 

 

DR WRIGHT:   Absolutely, you know, a classic example is we went through – 

we originally had rock fall areas and the cliff collapse, and it was only 

belatedly that we had mass movement stuff presented to us by GNS, 25 

and again that was earthquake related, but it came up on our radar late, 

and a lot of them were out of the original areas, so I understand as a 

practitioner that there can be issues all over the Port Hills. 

 

MS DAWSON:   Thank you very much. Just one other question, in your 30 

rebuttal, page 21, this is Morgans Valley Road, and we have had a lot 

of different information come to us on different properties from 

different witnesses, so just so that I understand your figure 4, and the 

way you have drawn the lines, everything above on this particular 

figure, the yellow line would not have any – of 54 and 56, and as I 35 

understand it going through to 38 Morgans Valley Road, would not 

have any rock fall 1 or 2 overlay on it, is that what this is saying? 

 

DR WRIGHT:   That is correct, so looking up the page is down the slope, so 

that is – anything above the yellow line is evaporated - - - 40 

 

MS DAWSON:   Is balance of Port Hills? 

 

DR WRIGHT:   Yes, the green. 

 45 
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MS DAWSON:   Then between the yellow line and the blue line, which then 

goes, I presume then goes off the page, is rock management area 2, and 

then - - - 

 

DR WRIGHT:   Correct. 5 

 

MS DAWSON:   - - - up slope and down the page is the purple? 

 

DR WRIGHT:   If I can just indicate, that area is interesting because from my 

background I picked it up and straight away you can see on the left side 10 

there the – it is what I call the model has been cut, so, you know, 

there’s an artificial boundary along the left of that green area, so there’s 

been a decision based on technical reasons to stop the model at that 

point. So again that – from me understanding the implications of the 

modelling, that is why it sort of – I was aware, do you understand? 15 

 

MS DAWSON:   Yes, and so - - - 

 

DR WRIGHT:   So again, that is sort of getting to know the data and making a 

sort of a judgement call on that, but in that case the document number 20 

52, did a site specific study, which showed that, so - - - 

 

MS DAWSON:   And you were able to apply that over the rest of 54 and 56 to 

the other green area, and they merge. 

 25 

DR WRIGHT:   Correct.  

 

MS DAWSON:   Thank you very much. 

 

SJH:   Thank you. Judge? 30 

 

JUDGE HASSAN:   Thank you, sir. Dr Wright, just a few questions, and I just 

want to explore a little bit further that area that Dr Mitchell was asking 

you about and also Mr Winchester talked about, and just to get a clearer 

understanding in my mind of some differences.  35 

 

  [11.50 am] 

 

 So if we start with Dr Mitchell’s questions and he took you to figure 1 

on page 9 of your evidence-in-chief and if you could take yourself back 40 

there just to orientate yourself. 

 

 So there in paragraph 68, below that figure, you go on to say towards 

the end, “In light of these discussions and subsequent investigation 

undertaken by myself I have moved the risk line slightly to the west”.   45 
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So just hold that thought for a minute and go to paragraph 7.3 and it is 

just another angle on the same sort of thing.   

 

 And in paragraph 7.3 you take about some of the limitation of the 

mapping boundary is inherent in the system where you say, “The 5 

mapped boundary is very close to the cadastral boundary typically 

within three metres there is a sound argument that the mapped 

boundary can be shifted to the cadastral boundary as this falls within 

the error budget of the mapping”. 

 10 

 Now, in both of those examples where you applied your expertise and 

made the judgement to move the line, and this is not intended to be a 

reflection on you at all, I just want to ask was that done on the basis of 

your own judgement or did you find it necessary to secure peer review 

analysis of your opinion, or was that unnecessary? 15 

 

DR WRIGHT:   A combination.  Certainly the 7.4 ones where there is a little 

margin effect that is my judgement.  So I went into the GNS model, 

looked at the LiDAR and worked out what I call an error budget.  So 

basically calculated what on the ground were the, because of the 20 

inherent errors, how accurate that line would be on the ground.  So I 

said basically if it was within the order of three metres it makes no 

material difference to the risk.  So to give these people relief I said, 

“Well, we can push it out to the boundary” and it does not change the 

risk itself. 25 

 

JUDGE HASSAN:   Yes, so taking that second example, for instance, where 

you have the confidence because you know how the model works and 

you know it does not change the risk, that would be an example, 

wouldn’t it, where the lines could be adjusted in the risk mapping on 30 

the basis of an understanding of how it works basically, if you moved 

to cadastral boundaries in certain occasions without much fuss or 

bother simply because it is understood that that is how it works, it 

doesn’t increase the risk profile.  Would that be a fair comment? 

 35 

DR WRIGHT:   Yes.  It would indeed, yes. 

 

JUDGE HASSAN:   So I just want to get a clarity in my mind around where 

things might be able to be adjusted without undue formality and 

process.  I mean if we take that example of a cadastral boundary 40 

adjustment, so that is in response to a submitter concern.  And from 

that submitter’s own perspective of course with the hazard line over 

property without that adjustment it is information which goes on to a 

LIM report and we understand from the economist who gave evidence, 

Professor Sharp, that we might take a view that that could affect 45 

property value to some extent.  So there is a cost issue for that owner, 
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isn’t there, but a relatively easy fix if the fix can be applied within the 

Plan, would you agree with that, there is some flexibility? 

 

DR WRIGHT:   I would. 

 5 

JUDGE HASSAN:   And from your point of view you would welcome that 

flexibility because it would allow those adjustments to be done without 

undue fuss and bother? 

 

DR WRIGHT:   Absolutely. 10 

 

JUDGE HASSAN:   And without endangering people in risk terms? 

 

DR WRIGHT:   Yes, and that is an important criteria, is that, you know, where 

it does not fundamentally change the risk profile but it actually gives 15 

people relief then I would fully support that. 

 

JUDGE HASSAN:   Yes, and you are not witness on the planning matters nor 

the legal matters, and I don’t expect you to answer to those, but those 

are matters perhaps for others to consider in giving their evidence and 20 

making their submissions on those matters. 

 

 So moving to the second example, so Mr Winchester’s example to you, 

and he described the structure that goes into protect the property from 

the hazard, maybe mitigates efficiently the risk for the property but not 25 

remove the hazard.  So in that scenario I took from your answer, you 

described it as an umbrella effect for the property, was I right to 

understand in hearing you say that that potentially a poorly designed 

structure could elevate the risk for the neighbouring property by 

shoving the rocks elsewhere? 30 

 

  [11.55 am] 

 

DR WRIGHT:   Absolutely. I am aware of that and again that is what one of 

the key technical issues we look in the rock fall protection structure 35 

guidelines, that you are not allowed to pass on your problem to 

somebody else essentially. So the structure has to stop, capture and 

retain the problem on their property. 

 

JUDGE HASSAN:   Yes. And there may be other environmental issues which 40 

might need to be considered? 

 

DR WRIGHT:   Absolutely - drainage, runoff, et cetera, yes. 

 

JUDGE HASSAN:   Right. So that is why you characterise that second 45 

example as being different in terms of, how to deal with those matters, 
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whether by way of a certification process if that works or some 

consenting process? 

 

DR WRIGHT:   That is correct. 

 5 

JUDGE HASSAN:   Thank you, thank you no further questions. 

 

SJH:   Thank you. Ms Watson, any questions from the Panel’s questions? 

 

MS WATSON:   No sir. 10 

 

SJH:   Mr Smyth? 

 

<RE-EXAMINATION BY MR SMYTH [11.55 am] 

 15 

MR SMYTH:   Just one, sir. Following on from his Honour, Judge Hassan’s 

last question which followed on from my learned friend, Mr 

Winchester, about the “umbrella affect”, if the rock protection structure 

is properly designed to a prop – once the standards have been accepted 

and peer reviewed and then the structure itself is properly designed and 20 

peer reviewed, that should not happen, it should not get through 

whatever certification process exists, whether it be risk for 

neighbouring properties because it had a fail a basic test would it not? 

 

DR WRIGHT:   Sorry, I am not following - - -  25 

 

MR SMYTH:   You are saying is that – you are saying that, rock protection 

structures, there is an issue with removing the risk lines because of rock 

protection structures possibly causing an umbrella effect of other 

properties. 30 

 

DR WRIGHT:   Yes. 

 

MR SMYTH:   And what I am saying is, if the rock protection structure is 

properly designed, that will not happen, and the Council would be part 35 

of that design and consent design and certification process, so in that 

case that is not really an issue, if it is done right there will not be any 

effect on neighbouring properties, and in some cases, given the large 

nature of certain properties, and in this case 58 Zephyr Terrace, there 

could not be any effect to neighbouring properties? 40 

 

DR WRIGHT:   It – that is – I mean it is very site specific, and I would have to 

– you would have to look on the first site, but again the – putting in a 

rock protection structure does not, to me, materially change the fact 

that the hazard can still come down. The problem we have is people 45 
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look at it, they pertain to their own property, they do not necessarily 

look further down the slope. 

 

MR SMYTH:   But you as the Council will look at that issue and that will be 

part of any certification process, would it not? You are not going to 5 

allow people to build rock protection structures which caused a rock to 

hit Jimmy down the road, are you? 

 

DR WRIGHT:   No, you are not allowed to deflect any hazard to another 

property. 10 

 

MR SMYTH:   So the issue of deflection in relation to rock protection 

structures, it is not really that much of an issue because if it is done 

right it will not happen. 

 15 

DR WRIGHT:   It is a design issue, yes. 

 

MR SMYTH:   And so it must design properly? 

 

DR WRIGHT:   Correct. 20 

 

MR SMYTH:   Thank you. 

 

SJH:   Mr Radich? 

 25 

MR RADICH:   No thank you. 

 

SJH:   Mr Winchester? 

 

MR WINCHESTER:   No thank you, sir. 30 

 

SJH:   Thank you, Dr Wright, you may stand down, we will take the luncheon 

adjournment till 1.40 please. 

 

MADAM REGISTER:   All rise for the members of - - -  35 

 

SJH:   I am sorry, it is 12 o'clock – I am an hour ahead of myself – goodness 

me, we are doing so well, thank you, Dr Wright, we will start with Dr 

Yetton.  

 40 

<THE WITNESS WITHDREW [11.58 am] 

 

MR WINCHESTER:   Yes. 

 

SJH:   Thank you. 45 
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MR WINCHESTER:   Quite looking forward to that, sir. 

 

SJH:   For what it was I suppose, yes. 

 

<MARK DAVID YETTON, sworn [11.59 am] 5 

 

<EXAMINATION BY MR WINCHESTER [11.59 am] 

 

MR WINCHESTER:   Good afternoon, can you confirm that your full name is 

Mark David Yetton? 10 

 

DR YETTON:   I can. 

 

MR WINCHESTER:   And that you hold the qualifications and experience set 

out in your statement of evidence-in-chief? 15 

 

DR YETTON:   I can. 

 

MR WINCHESTER:   And you have produced two statements of evidence for 

this hearing one being that your evidence-in-chief dated 13 February 20 

2015, and the second being a rebuttal statement of evidence dated 27 

February 2015? 

 

  [12.00 pm] 

 25 

DR YETTON:   That is correct. 

 

MR WINCHESTER:   Do you have any changes to that evidence Dr Yetton? 

 

DR YETTON:   No, I do not. 30 

 

MR WINCHESTER:   Thank you sir, can you please read your summary of 

evidence to the Panel and remain where you are and answer any 

questions from the Panel or my learned friends? 

 35 

DR YETTON:   I am an engineering geologist with 30 years’ experience on the 

Port Hills and Banks Peninsula and slope stability, hazards and erosion 

issues.  I was leader of the Port Hills Geotechnical Group during the 

initial Civil Defence emergency phase that followed the February 22nd 

2011 earthquake and continued thereafter as a sectional leader of the 40 

Redcliffs sector while assisting GNS Science on various related matters 

such as field work leading into the evaluation of cliff collapse and 

earthquake triggered mass movement. 

 

 The scope on my evidence here relates to proposal 5, Natural Hazards, 45 

specifically issues associated with rock falls, boulder roll and the 
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appropriate delineation of the two rock fall management areas proposed 

in the Christchurch Replacement District Plan.  I have addressed a 

specific relief sought by a total of 24 submitters in relation to the 

delineation of the two rock fall hazard management areas. 

 5 

 Of the 24 submitters seeking their properties to be excluded from these 

areas I consider no change is justified for 16 of the submitters.  I agree 

part relief sought for three submitters and agree with full release sought 

by five submitters.  I have based my assessment of the re-sought and 

the appropriate delineation of the rock fall hazard management area on 10 

a number of important factors. 

 

 The first is the appropriate and correct recognition of the potential 

source of rocks in the key GNS rock fall risk assessment model, and 

other available models such as the Geovert 3D rock fall model 15 

commissioned and utilised by CERA.   

 

 The second is recognition of the potential influence of a significant 

topographic feature that is sometimes present at individual sites.  These 

include local and pronounced ridge and spur features, significant 20 

gullies, and slope excavations or modifications via erosion or 

occasionally excavations that can affect potential boulder run out and 

the concentrational dispersion of boulders. 

 

 For some of the sites it is appropriate to evaluate and carry out two 25 

dimensional rock fall modelling to check in particular the absolute 

limits of likely rock fall run out distances adopting a range of 

appropriate input parameters, and geomorphology reflecting an ancient 

history of similar processes can also be an extremely valuable tool, 

where there is confidence that the sites being evaluated remain largely 30 

in their natural form.   

 

 All of these interrelated aspects must be carefully considered and the 

various influences mutually balanced when evaluating existing rock fall 

risk models and the hazard management areas they are being used to 35 

define.  My individual assessments are set out in full in my written 

evidence and I am happy to answer questions.  

 

SJH:   Thank you, Mr Radich? 

 40 

<CROSS-EXAMINATION BY MR RADICH [12.04 pm] 

 

MR RADICH:   Dr Yetton, good afternoon to you.  I was taken in particular 

with your evidence at 1.6 and the very end of that paragraph where you 

make the point that the 13 June 2011 earthquake provided a valuable 45 

test and you say that significant numbers of new rocks fell from the 
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same slopes, in many cases rocks that you have previously assessed as 

being stable, that speaks in volumes does it not about the whole nature 

of the subject matter we are dealing with here, the uncertainty of 

modelling, is that right? 

 5 

DR YETTON:   I absolutely agree, the June earthquake for those of us 

involved following the February earthquake was a game changer 

because we saw that despite sincere and expert effort, and a large 

amount of money, we had not been able to correctly or confidently 

identify both the rocks that fell and the rocks that remained in all cases.  10 

We may be it made 30 percent difference, we did not make a factor of 

10 difference to the total number of rocks that came off the slopes. 

 

  [12.05 pm] 

 15 

 And it was – well, it was sobering to say the least. 

 

MR RADICH:   Yes, sobering.  And does that point, the value of conservatism 

in adopting a modelling approach? 

 20 

DR YETTON:   It has, and for me it led into the comment I make in the 

paragraph that follows, if I may - - - 

 

MR RADICH:   Yes. 

 25 

DR YETTON:   - - - which was that I realised we cannot always predict the 

specific rocks that will fall where there is rock outcrop. 

 

MR RADICH:   Yes.   

 30 

DR YETTON:   But we can recognise the general setting where the rocks fall 

they will disperse and reach areas of ground, and that creates the rock 

fall hazard, and we can recognise the hazard setting. 

 

MR RADICH:   Yes. 35 

 

DR YETTON:   But to go up and say this is the one and it is going to go there. 

 

MR RADICH:   You cannot predict the trajectory, can you, but you can predict 

the spread once it comes to the end of its roll, yes, okay.  And does it 40 

also point to the need to use area wide information as well as site 

specific information? 

 

DR YETTON:   Absolutely for this forward casting, because the only areas of 

our Port Hills that were really strongly shaken twice was this eastern 45 

area, which includes the Sumner Hills, the hills surrounding the 
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Sumner Valley, and little bit round into Heathcote and Morgans Valley, 

and those places. 

 

MR RADICH:   Yes. 

 5 

DR YETTON:   The areas that were shaken the least are the Governors Bay 

end of the hills, and so to me it is no surprise for instance to see a 

number of submitters from the Governors Bay end who feel that this is 

not realistic, because they have not experienced perhaps what is 

happened out the other end.  The data has been derived from these 10 

broad epi-central areas but it’s the eastern end of that that really did 

suffer the most, and so there people saw much more and more often the 

extent of it. 

 

MR RADICH:   And having regard to the need for a degree of conservatism to 15 

combine area wide and site specific, is there value in terms of site 

specific work and following carefully in agreed and consistent 

framework? 

 

DR YETTON:   Yes, absolutely. 20 

 

MR RADICH:   In conducting the assessments, the assessments of the type that 

you have undertaken with particular properties for example, how much 

subjectivity is there in that assessment, how much are you relying upon 

your own opinion? 25 

 

DR YETTON:   Well I am certainly relying on my own experience and 

judgement that is inevitable, it is at points within a piece of work, 

whether that’s a judgement about an input parameter for a piece of 

computer work or field work, but there are some areas where you are 30 

sure that there would be general agreement when you come to them. 

 

MR RADICH:   What sort of areas - sorry to butt into your answer, but what 

sort of areas would they be? 

 35 

DR YETTON:   Well where perhaps you find that there is something very 

unusual for a broader area, but here it is at this spot some natural 

feature that makes the site different. 

 

MR RADICH:   Blindingly obvious.   40 

 

DR YETTON:   And then the derivation perhaps from the result of that 

particular natural feature being where it was is that perhaps it is 

blindingly obvious. 

 45 
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MR RADICH:   And beyond the blindingly obvious would it be right that your 

professional opinion guides to a material degree the way in which lines 

might be moved on a map? 

 

DR YETTON:   Yes, that is correct, and my knowledge of the process that 5 

went into the construction of the GNS modelling. 

 

MR RADICH:   Modelling, yes, all right.  Thank you very much Dr Yetton and 

thank you your Honour. 

SJH:   Now Mr Smyth, you do not want to cross-examine Dr Yetton?  10 

Mr Collins?  If you would come forward to the microphone, please. 

 

<CROSS-EXAMINATION BY MR COLLINS [12.09 pm] 

 

MR COLLINS:   Good morning.  Dr Yetton, I would like to ask you some 15 

questions about the rock fall risk at the north end of Governors Bay, 

and I will be referring primarily to page 118 of your evidence-in-chief, 

and the two photographs in appendix 13. 

 

SJH:   Sorry, page 108? 20 

 

  [12.10 pm] 

 

MR COLLINS:   Sorry, page 18. 

 25 

SJH:   18, thank you. 

 

MR COLLINS:   So go to your evidence-in-chief and appendix 13 of your 

evidence-in-chief, and pages 3, 4, and 5 of your rebuttal. 

 30 

 My questions relate to submissions lodged by my wife and me and the 

submission lodged by my junior here, my daughter Rose, and her 

husband, B Macdonald (ph 0.43) and you recall that we have adjoining 

properties, 28 Zephyr Terrace is 3.7 hectares, mostly zoned rural and 

1105 Dyers Pass Road is just under 2 hectares and zoned small 35 

settlement. 

 

 Dr Yetton, yours is the only evidence provided by the Council that 

specifically discusses this area, is it not? 

 40 

DR YETTON:   I believe so. 

 

MR COLLINS:   At paragraph 5.2 on page 8 of your evidence-in-chief, you 

state you consider, “The rock fall hazard management area is derived 

from the GNS risk model generally appropriate for their intended 45 

purpose.”  
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 What is their intended purpose, as you understand it? 

 

DR YETTON:   I am sorry, Mr Collins, but which paragraph? 

 5 

MR COLLINS:   Paragraph 8. 

 

DR YETTON:   Paragraph 8. 

 

MR COLLINS:   Sorry, page 5.2 on page 8, evidence-in-chief. 10 

 

DR YETTON:   Of my evidence-in-chief? 

 

MR COLLINS:   Evidence-in-chief. 

 15 

DR YETTON:   Page 8 of my evidence-in-chief has Consideration of Specific 

Submissions as the heading? 

 

SJH:   It is in front of you here on the screen, 5.2. 

 20 

DR YETTON:   Thank you. 

 

SJH:   So you are being asked what is the intended purpose? 

 

DR YETTON:   The intended purpose is to establish hazard zones for planning 25 

purposes. 

 

MR COLLINS:   Would it not be better, if that is the case, the hazard, would it 

not be better if they indicated risk? 

 30 

DR YETTON:   No.  Hazard and risk are different things, and it is true that the 

degree to which a hazard is taken seriously increases more and more 

with the risk, but the hazard is generally a much wider thing, and so to 

focus appropriately on the extent of the hazard that is of most relevance 

to people occupying homes and using the hills, then it makes sense to 35 

use risk zones to initially define those hazard zones, and to base those 

on a model which we have available which has come from real life 

experience of earthquakes and seismicity and has allowed some years 

for the peak seismicity immediately following 2011 to reduce the point 

at five years on in 2016.  So it is a snapshot in time. 40 

 

MR COLLINS:   Yes, so hazard mapping might be useful for all kind of 

purposes, but what we are dealing with here is mapping in a district 

plan and I would have thought – I expected your answer to be about 

risk frankly.   45 

 



 Page 214 

  

Ch5: Natural Hazards (Part) 03.03.15 

 I would have thought that for district planning purposes, going back to 

section 5 and the purpose of the Act, that the concern would be safety, 

that is one of the things mentioned in section 5 of the purpose of the 

Act, safety must come down to risk. 

 5 

DR YETTON:   I think in my answer I was trying to indicate that the areas 

within a hazard zone that you take most notice of, are where the risk is 

highest. 

 

MR COLLINS:   Well, is the Council in the future supposed to take less regard 10 

to some parts of these mapped areas than other parts of mapped areas, 

and if so, how do they know which ones to take more account of? 

 

DR YETTON:   In effect, the two hazard zones which Council have selected, 

are the top end of the risk bands based around two assumptions of 15 

occupancy and the - - -  

 

MR COLLINS:   I understand that. 

 

  [12.15 pm] 20 

 

DR YETTON:   So they are focusing on the risky end of the hazard zone. 

 

MR COLLINS:   It sounds to me that you are coming round to saying that they 

are affecting risk, and that was my question initially. 25 

 

 Do these hazard areas shown, proposed, give an indication of risk? 

 

DR YETTON:   No, they do not, and they are not intended to do that into the 

future.  They are a snapshot of risk captured in a moment, in 2016, 30 

exactly, and it is actually that moment, it could go up or down from 

there.  Let us hope it goes down. 

 

MR COLLINS:   Yes. 

 35 

DR YETTON:   But it could go up, but it allows hazard zones to continue as 

management tools in a way which has real value and use and is not 

from then one directly connected to the risk model. 

 

MR COLLINS:   So they are a snapshot of risk taken in 2016, and have other 40 

purposes as indicating where hazards are.  Is that right? 

 

 Your term, ‘snapshot of risk’ - - - 

 

DR YETTON:   Yes. 45 
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MR COLLINS:   - - - that is what gets me where I was heading.  Would you 

agree that the accuracy of the risk predictions depends on the accuracy 

of your inputs to the model? 

 

DR YETTON:   Yes. 5 

 

MR COLLINS:   Would you agree that the inputs for rock fall modelling are, 

by necessity, more uncertain than the inputs for other types of 

modelling used in resource management planning, such as traffic and 

transportation models or flood risk models? 10 

 

DR YETTON:   I am not familiar enough with those other models to know that 

or answer on that, I am afraid.     

 

MR COLLINS:   All right, well, I could say, I have some familiarity with those 15 

and that the band of the range of uncertainty in the rock fall models is 

much wider than those sort of models. 

 

SJH:   I do not think you were here yesterday but I think there was a great deal 

of evidence we heard about the inherent uncertainty in the modelling, 20 

so that has been explained to us. 

 

MR COLLINS:   Thank you, your Honour. 

 

SJH:   But by all means explore it further with Dr Yetton, but we have heard 25 

about that uncertainty and how one balances it all. 

 

MR COLLINS:   If the point has been made, that is fine.  It is an extraordinary 

band of uncertainty that is being used.  Now that may be the best that 

can be done, I appreciate that, but I am going to explore whether that is 30 

the best that can be done in relation to particular properties. 

 

 At a very wide level, I appreciate that, it is a very wide level of a wide 

band of uncertainty. 

 35 

 Moving on, the GNS model makes no allowance for vegetation, does 

it? 

 

DR YETTON:   That is correct in some aspects and not in others.  The GNS 

model was based on a data set of boulders that fell and rolled as a result 40 

of the earthquakes, in the order of up to 6,000 approximate boulders. 

 

 Those of course fell and rolled in real life, into vegetation, into slopes 

as they are, and where they ended up, in some cases, was controlled by 

shelter belts, trees, you know, where they were in rows and so on, they 45 

rolled through scrub, they rolled through grassland, so the friction and 
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the retardation of those boulders as they attempted to fan out to their 

maximum, was affected by vegetation. 

 

 So the run outs in the model that are then repeated for the sort of 

forward casting, have vegetation in there in an average way. 5 

 

 What is not then taken into account in forward casting is the specific 

vegetation at the site where the model has been done.  So if, for 

example, we take that model and we go to a different location where 

there is just grassland for example, then there in fact the model might 10 

not be conservative enough if it is all grazed grassland right down to 

the stump or goat paddocks. 

 

 But in other places, the reverse might be the case.  So some vegetation 

effects are in the dataset, but the forward prediction aspect does not 15 

take into allowance local vegetation. 

 

  [12.20 pm] 

 

MR COLLINS:   So the modelling done at the north end of Governors Bay 20 

would have used an averaging of the vegetation in areas where the rock 

falls that were used in the model, where rocks actually moved? 

 

DR YETTON:   That is correct. 

 25 

MR COLLINS:   So in the situation at your photograph 13A, going across, this 

shows about half of 38 Zephyr Terrace, and there is quite a bit of 

vegetation above in the reserve, that is where the vegetation starts, is 

the reserve.  The clear land below is 28 Zephyr Terrace, so there is a 

fair bit of vegetation covering the assumed rock fall area above, is there 30 

not? 

 

DR YETTON:   There is vegetation partly obscuring the bluff source 

potentially at the top left of the photograph, so at the top left of the 

photograph there is a power pole which perhaps is visible to those that 35 

have the photograph in front of them.  Down below that is the top of a 

rock outcrop that extends down into the base of which is hidden in 

brambles and low vegetation. 

 

 There is a strip of vegetation, of scrub really, not sizeable trees, and 40 

then we have obviously got the bare land. 

 

MR COLLINS:   Okay, and the bare land, once the rock sweeps that, they are 

going to move faster and wider (INDISTINCT 1.49) faster, not wider, 

the same fan, is it not, a bit faster than the model? 45 
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DR YETTON:   Possibly faster and wider is actually correct, but that is right. 

 

MR COLLINS:   Wider because of bouncing? 

 

DR YETTON:   Yes, as they go faster, they start to skip more and that is when 5 

things get more random. 

 

MR COLLINS:   And beyond the 30 degree fan of the ridgeline - - - 

 

SJH:   Just break for a moment. 10 

 

DISCUSSION  

 

SJH:   Yes, Mr Collins? 

 15 

  [12.25 pm] 

 

MR COLLINS:   We were discussing the vegetation in the reserve about our 

place - - -  

 20 

DR YETTON:   Yes. 

 

MR COLLINS:   - - - and I just turn now to the vegetation in this formal sort of 

triangle below the bluff which you identify your evidence as a potential 

source of rock fall, so up further the bluff – further to the right, right of 25 

the – that is it, that is the bluff, that we call “Big Rock”, now there is 

quite a bit of vegetation below that as well in there, would you agree? 

 

DR YETTON:   There is some vegetation there, yes. 

 30 

MR COLLINS:   Well I know, I planted it all, so I know that it is. 

 

DR YETTON:   Yes, yes. 

 

MR COLLINS:   And that extends right down to the property boundary with 35 

the residential properties along the north side of Zephyr Terrace, does it 

not, so below the photograph you get to our bottom boundary that 

vegetation is right down to that boundary with those properties? 

 

DR YETTON:   It may do, to be frank I do not recall - - -  40 

 

MR COLLINS:   But, okay. 

 

DR YETTON:   - - - what happened just below that. 

 45 
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MR COLLINS:   Well it can be seen from the vantage point where this 

photograph is taken, across the valley, and on 28 Zephyr Terrace the 

vegetation, that vegetation I am talking about includes a eucalyptus 

nitens and spywood plantation with trees up to about 20 metres high 

and 300 millimetres in diameter below the photograph that is shown 5 

there, do you recall that? 

 

DR YETTON:   I recall we discussed eucalyptus nitens, but I do not recall 

where they were distributed, I am sorry, no. 

 10 

MR COLLINS:   That is fine, again it can be seen from across the valley. And 

all the residential properties below our bottom fence are in mature 

native bush with some exotics, down to the Zephyr Stream which 

bisects them, is that right? Just if you recall, all native bush - - -  

 15 

DR YETTON:   Well certainly Zephyr Stream flows down through there. 

 

MR COLLINS:   Well Zephyr Stream is the boundary of the rock fall area 2 

and 1 is the other one – I cannot recall sorry – rock fall area – rocks 

were assumed to go down to the bottom of the valley which is quite 20 

deeply incised and go no further, not up the other side. 

 

 Now the model predicts that rocks crossing the open parts of our 

property would continue down to the Zephyr Stream, that is the lower 

boundary of the rock fall area, is it not? 25 

 

DR YETTON:   Um - - -  

 

MR COLLINS:   Well if you do not know, that is fine. 

 30 

DR YETTON:   Yes, I do not know, but I - - -  

 

MR COLLINS:   Okay. Assume that is the boundary, will - - -  

 

DR YETTON:   I assume, yes, yes. 35 

 

MR COLLINS:   But it is hard to tell because these rock fall boundaries do not 

follow good astral boundaries but the – there is a series of properties 

along Zephyr Terrace which are about 2,000 square metres each, some 

are bigger, and the stream basically bisects them and the rock fall area 40 

map line seems to be about where the stream goes through, so I assume 

that was based on the stream and the assumption that rocks would not 

go beyond the stream and up the other side. 
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 Anyway, what I am getting to is, does that seem likely to you? If rocks 

came down through our open paddocks, reached the native forest, is it 

likely they would continue on down to the stream? 

 

DR YETTON:   I think there is a reasonable chance that if the bush continues 5 

in an extensive manner down through there that they will actually be 

held up in bush, but some rocks could make it to the bottom and I have 

certainly seen many cases where rocks have gone all the way through 

closely planted plantations, staggered trunks, pin balling off of trunks. 

It depends very much on size of the rocks and their start energy, the 10 

amount energy they derive from the initial jolt. 

 

MR COLLINS:   Yes, but it must be less likely than what the model predicts, 

having that bush there? 

 15 

DR YETTON:   As I say, in the forward casting the model does, it is not 

allowing for the vegetation that is present. There is some reasons for 

that too which we have to remember that we cannot control all ways – 

all the vegetation will be there and the issues around fire and wind 

throw and the depth of trees and people’s desire to graze, to change 20 

land use. 

 

MR COLLINS:   Well, in relation to the vegetation down there being 

ephemeral, are you aware that there are large areas that are under QEII 

Trust governance? 25 

 

DR YETTON:   I was not aware of that. 

 

  [12.30 pm] 

 30 

MR COLLINS:   In relation to fire are you aware that there is high pressure 

mains water in Zephyr Terrace within a couple of hundred metres of 

that bush?  That was a yes or the no or you accept that? 

 

DR YETTON:   I am now, yes, I accept that. 35 

 

MR COLLINS:   Okay.  Well, what I am getting to really is what we heard 

from Dr Wright this morning about the possibility of modifying 

boundaries to take into account sensible and reasonable circumstances.  

Would it have been reasonable to recommend that, at least for those 40 

worried neighbours below our place, the boundary could have been 

moved up a bit higher and not include their bush?  There are no houses 

in there frankly. 

 

DR YETTON:   We have not recommended boundary adjustments on the basis 45 

of vegetation because we do not have good data on how effective 
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vegetation is in trapping boulders and there are these issues around the 

future of vegetation.  You may be correct in this instance that there is a 

particular special situation with good covenants and so on.  I suspect 

the fire one is still, perhaps even with high pressure water, you could 

still get fire through those areas I suspect, but I am not a fire expert. 5 

 

 And the hazard as such is future modelled in the GNS – well, the 

hazard zones established from the GNS risk mapping are based on a 

bare earth assumption in terms of the vegetation that is present. 

 10 

MR COLLINS:   Well, in terms of the ability of rocks to go through dense 

native bush I have got no experience apart from can I ask you are you 

aware that there are two cars, at least two cars up in the valley, high up 

the valley that were stolen and burnt and stripped and rolled off down 

the cliffs?  You did not come across those in any site visits?  You did 15 

not do the property concerned I know.  Well, if there were, assume for 

a moment that there were, would you be surprised to know that they did 

not get very far into the bush? 

 

DR YETTON:   That may be the case.  I guess something to remember is rocks 20 

are heavier than cars in many cases.  They are also a shape that is more 

able to bounce off things.  They are closer to a sphere rather than a 

rectangle.  And, as I say, we have seen plenty of cases of rocks making 

it all the way through quite extensive plantings. 

 25 

MR COLLINS:   But wouldn’t the shape, if it is a rounded shape would it not 

that be more likely to penetrate further, to roll further than it being an 

irregular shape? 

 

DR YETTON:   It depends on what it is going through because the slightly 30 

irregular shape tends to give you kicks and lifts and particularly if it is 

rolling over other rocky areas, so you get skip and bounce out of 

irregular shape that you do not tend to with a perfect sphere.  Not that 

any rock ever really is a perfect sphere. 

 35 

MR COLLINS:   Okay, I will leave it there.  So basically there is no 

investigation, no research on how far rocks can or have intruded into 

things like native forest to go off? 

 

DR YETTON:   There is currently nothing which can be used in a way that 40 

gives reliability and confidence to start to change this type of 

modelling. 

 

MR COLLINS:   Okay.  So coming back to the potential rock sources in the 

(INDISTINCT 4.09) Reserve, does the vegetation up there reduce the 45 
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risk of rocks being dislodged and reaching our top boundary, reduce 

from what the model predicts? 

 

DR YETTON:   It does somewhat, yes, it does. 

 5 

MR COLLINS:   Now, you will see on the photograph again there is a track 

just through the Reserve just above our boundary, it is known as the 

O’Farrell Track, and extends from Dyers Pass Road through the 

Reserve, crosses the top corner of our property just off the photograph 

to the left and goes right around the head of the valley through the large 10 

Gurnsey-Crane property and beyond.  Are you familiar with that at all? 

 

DR YETTON:   Yes, I - - - 

 

MR COLLINS:   Enough (ph 4.47) to walk on that.  Would you accept that it 15 

is at least three metres wide or at least the part you are familiar with? 

 

DR YETTON:   Yes. 

 

MR COLLINS:   Do you agree this is a topographic feature not taken into 20 

account by the model which would intercept some rocks if they came 

loose and rolled down from above? 

 

  [12.35 pm] 

 25 

DR YETTON:   Some rocks might stop there, others might skip off it and 

actually gain energy.  It depends where they land on it and what they’re 

doing, so that is, in that position it’s not as efficient perhaps as it would 

be in other parts of the slope. 

 30 

MR COLLINS:   Well if it had been designed to be a rock fall catching thing, it 

would be a different shape? 

 

DR YETTON:   Yes. 

 35 

MR COLLINS:   Would you agree that there are no significant rocks anywhere 

on that track at the moment? 

 

DR YETTON:   I cannot recall seeing any fresh ones through there on that 

track, that is right. 40 

 

MR COLLINS:   Now, it is quite possible that people walking around there 

through the reserve might have kicked small rocks over the edge, but 

would you agree it is unlikely that the Council or anybody else would 

have had a digger up there and removed large rocks from that road, that 45 

track? 
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DR YETTON:   I cannot be sure, I mean parks have done clearing of tracks 

and I simply cannot answer that with confidence. 

 

MR COLLINS:   Okay.  Is there any evidence that during the recent 5 

earthquakes any rocks were dislodged from the potential rock fall 

sources in the reserve above our properties apart from the outcrop 

shown in your photograph 13B which we’ll come to in a moment.  So 

is there any rocks, did your investigation show any rocks that have 

obviously moved - - - 10 

 

DR YETTON:   In the area below the power pole, up on the top left of my 

photograph 13A, in scrambling around through this area which is 

covered in blackberry mainly unfortunately, I was, I did come across a 

couple of rocks at least that had started to move out from the face that 15 

had had fresh opens at the back, and that is commonly what happens is 

rocks start to come loose, but because of the cover of vegetation that’s 

there it would be a very difficult job to fully assess that and the first 

think that you would recommend is that the vegetation be removed 

properly so that you can look at the critical defects – the joints, the 20 

cracks, to see whether they have moved. 

 

 But the other point I would make, and I made it earlier, is that 

Governors Bay really was not shaken very hard and it’s important to 

remember that.  The rupture at the Port Hills Fault Rupture finished at 25 

Princess Margaret Hospital – the subsurface rupture of the Port Hills 

Fault, there is a gap in terms of what has happened between the end of 

the Port Hills Fault at Princess Margaret Hospital and the Greendale 

Fault out in the Rolleston area, it is an area that concerns a lot of 

geologists as to what that really means, and whether we have, there are 30 

any linking structures that perhaps will in-fill that seismic gap, but the 

way that the energy was travelled in the February and June 

earthquakes, and later on in December out in Pegasus Bay, was 

generally away from the Governors Bay area. 

 35 

MR COLLINS:   Yes, well, if you are saying that the model under predicts the 

risk in Governors Bay that doesn’t come through in the evidence from 

the modelling people, does it? 

 

DR YETTON:   I would not say that under predicts it.  I am saying it 40 

appropriately predicts it. I just find that people in Governors Bay don’t 

understand what it is that we are talking about here more often than not.  

Whereas I find I can talk to people in Sumner and the eastern suburbs 

and there’s a whole different appreciation of what we are getting at. 

 45 
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MR COLLINS:   I am just not quite clear. Are you saying the model under 

predicts in Governors Bay? 

 

DR YETTON:   No, I am not.  I am saying the model is appropriate for 

Governors Bay, but the shaking experienced to date in Governors Bay 5 

has been less than those other places, and so people in Governors Bay 

find it hard to understand what is being explained or predicted by the 

model. 

 

SJH:   So you are saying the model is appropriate, but people in Governors Bay 10 

may underestimate the risk? 

 

DR YETTON:   That is correct. 

 

MR COLLINS:   Would you agree that in a future, major earthquake, it is more 15 

likely that rocks will be dislodged from sources that have failed in 

recent earthquakes, than from potential sources that did not fail? 

 

DR YETTON:   No, I would not say that and that is exactly the lesson that we 

learnt in June for those of us that were working in that Sumner area. 20 

 

MR COLLINS:   Now I did not say no likely, I said more likely – more likely?  

So are you saying that there was a, if there was a bluff like the one 

we’re going to talk about in a moment where it looks like a rock, well I 

know one rock did fall out of it, and we discussed on the site that’s one 25 

you were worried about, compared to a rock similar size outcrop where 

nothing happened in the whole sequence of earthquakes, which is the 

more likely to fail next time? 

 

  [12.40 pm] 30 

 

DR YETTON:   It depends very much on the spikes of local shaking intensity 

on the site. So that the outcrop that we see in the centre of photograph 

13A, I have seen outcrops like that that we walked past happily after 

the February earthquake, and did a relatively minimal amount of work 35 

on, come apart entirely in the June earthquake, so that it is – you cannot 

predict the exact sources unfortunately with confidence.  

 

JUDGE HASSAN:   Mr Collins, are we on the right photograph, that 

photograph has swapped and I am wondering why? 40 

 

MR COLLINS:   No, it is the previous photo, we have not come to that one yet. 

That one, now if that outcrop on our place had failed during the 

sequence of earthquakes recently, wouldn’t it be more likely that it is 

going to fail again? 45 
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SJH:   Sorry, we are going to have to just take a break. We will take the 

luncheon adjournment at this stage, just be conscious of the time 

allowance, Mr Collins. We will adjourn until 1.20 pm, thank you. 

 

ADJOURNED [12.42 pm] 5 
 

RESUMED [1.25 pm] 

 

SJH:   Thank you.  Dr Yetton, you are still on your oath from this morning? 

 10 

DR YETTON:   That is correct. 

 

SJH:   Yes, Mr Collins. 

 

MR COLLINS:   Your Honour, I am conscious of the time so I will move on as 15 

fast as I can.  We got to the point, Dr Yetton, we were discussing the 

relative risk of in future earthquake events of rock fall sources which 

moved last time, moving relative to rock fall sources which did not 

move last time.  And I think you were reluctant to say there is any 

difference, is that still your view? 20 

 

DR YETTON:   I was reluctant to say that you can be certain that what looks 

loose now will fall next, what looks tight now will not because - - - 

 

MR COLLINS:   That really was not the question.  I am really just relatively 25 

comparing two identical size bluffs, one has moved last time all over 

the place, you can see it now it is broken.  Another one which - - - 

 

DR YETTON:   And which bluff are we referring to here, in your question to 

me? 30 

 

MR COLLINS:   Well, I am generalising really, generalising, just in general 

principle. 

 

DR YETTON:   So, in general, if a bluff is smashed already as a result of an 35 

earthquake then there would at least be a reasonable expectation there 

will be some more movement of that.  But it may be less than you think 

and in fact you can have beside it a source that is untouched by an 

event that actually is the one that generates the rocks next time despite 

the apparent illogic.   40 

 

 The reality, from my observation in the field, is that I think there are, in 

a three-dimensional sense just as there are standing waves on a stream 

of water there are spikes of shake intensity on a tens to hundreds of 

metre scale, so that where those end up is where things come apart, and 45 
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the complexities of what it is that is focusing that and interacting in that 

way is something we are way behind. 

 

MR COLLINS:   So condition of a bluff at the moment is no indicator of its 

likelihood of moving in the future? 5 

 

DR YETTON:   It is no reliable indicator. 

 

MR COLLINS:   The only way to improve the confidence in area-wide 

modelling of rock fall risk is to do fieldwork, is it not? 10 

 

DR YETTON:   It can help but the other way to improve it is to get a bigger 

data source.  So I mean frankly we would not have wanted it but if we 

could have larger earthquakes over wider areas we would have even 

better information to figure.  15 

 

MR COLLINS:   Well, I am talking about here.  The only way we can improve 

on what I have criticised in my submission as being a pretty general 

rock fall risk assessment with these overlays, the only way to improve 

on that is to do fieldwork? 20 

 

DR YETTON:   That is generally the case. 

 

MR COLLINS:   Or is it entirely the case?  The only way you can improve on 

the reliability of these estimates - - - 25 

 

DR YETTON:   No.  No, it is possible to use other modelling methods too. 

 

MR COLLINS:   Okay, other models.  Did you have a specific brief and a 

budget for the latest work about assessing these submissions? 30 

 

DR YETTON:   I did not have a budget, I had a brief and I was fulfilling my 

brief and felt that I had the resources I required to fill my brief. 

 

MR COLLINS:   But with very limited time - - - 35 

 

DR YETTON:   I certainly had limited time. 

 

MR COLLINS:   I was conscious of that.  What I am getting to is really was it 

possible to do the sort of work you would like to do in the time 40 

available? 

 

DR YETTON:   By working through the weekends I managed to get to the 

places I said I would get to, and in fact you recall that I said I would get 

up to that area and I did. 45 
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MR COLLINS:   You did.  But it was not your job to consider the effects of 

rock fall management area boundaries on the particular circumstances 

of properties, was it?  Like, for example, there is a tiny area of rock 

fall 1 at the top northwest corner of 1105 Dyers Pass Road and the 

bottom of the rock fall 2 area runs through the middle of the Rose and 5 

Pete approved building site.  It was not your job to think about those 

sort of things? 

 

DR YETTON:   Well, at the time that I went to the site first I was unaware that 

there was a proposal to build a house on it.  And the position of the 10 

rock fall boundary with respect to that house I only became aware of in 

your further submission. 

 

MR COLLINS:   Right, but this morning Dr Wright sort of spoke about an 

error budget and I am not sure what he meant by that, but he seemed to 15 

be a bit more flexible about taking into account cadastral boundaries 

for example, but you have not up to now? 

 

  [1.30 pm] 

 20 

DR YETTON:   I believe that the house site that you are referring to is partly 

within rock fall hazard management area 2 and mainly outside of it. 

 

MR COLLINS:   Yes, now we met last Monday you suggested to my son in-

law, Pete, that they move the house site a few metres down the ridge to 25 

take it outside that hazard zone. 

 

DR YETTON:   That seemed to me if it was possible to be an option to 

consider. 

 30 

MR COLLINS:  Yes, as easy as possible but that is quite expensive and would 

require a new resource consent and probably another geotech report 

and everything else.  Would that have made any real difference to the 

risk to them using their property for the zone purpose? 

 35 

DR YETTON:   In terms of the risk I do not believe it would have made a lot 

of actual difference, but they were particularly upset that they had their 

house within the rock fall hazard management zone 2, so it would have 

made a different to that. 

 40 

MR COLLINS:   I do not want to ask you about why because the implications 

of that are for other witnesses but it is important whether these things 

are within or without a zone like that.  Moving on, now talking about 

the scope of our submission in your evidence-in-chief at paragraph 19.1 

you state that “our submission seeks to have the rock fall hazard 45 

management area removed from the map in relation to their property”  
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Now the submission seeks more than that, does it not?  The submission, 

if you do not remember I can read it to you. 

 

DR YETTON:   No, I suspect it may have other policy matters within it.      

 5 

MR COLLINS:   No, just simply about that area.  It actually refers to a wider 

area, the submission sought that the rock fall area management 1 and 2 

areas are deleted where they cover 28 Zephyr Terrace, and all other 

land below this property, all other land on the northern side is the 

watercourse known as Zephyr Stream, up the elevation to the highest 10 

point of 28 Zephyr Terrace, so it is a much wider area than just our 

property. 

 

DR YETTON:   No, it is fair to say that I did not look at those wider areas that 

you have requested in your submission.  I focused on your proper. 15 

 

MR COLLINS:   Right, no it would have been absurd to seek that the 

restriction is removed just to our property would it not? 

 

DR YETTON:   I cannot say. 20 

 

MR COLLINS:   Well rocks tend to continue, if the Panel was to take the 

restriction of our property and leave it on properties below, because I 

have not asked for it to be removed from there, that would be absurd. 

 25 

DR YETTON:   Well there can be flow on effects from an adjustment on a 

property.  That is correct. 

 

MR COLLINS:   At paragraph 19.2 of your evidence-in-chief you report on 

your findings when you visited the north end of Governors Bay on 5 30 

and 11 February that is just a paragraph, it seems it is really is it not?  

That was all you wanted to say? 

 

DR YETTON:   That was all I wanted to say.  As far as I was concerned I saw 

a viable source that matched the modelling. 35 

 

MR COLLINS:   Can you confirm that you have not visited the area before 

apart from when you did some work for one of our neighbours, the 

Tripps, some years ago? 

 40 

DR YETTON:   This is your property itself? 

 

MR COLLINS:   The property covered by our submission. 

 

DR YETTON:   I think that is the case. 45 
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MR COLLINS:   As far as you are aware no one involved in the modelling and 

delineation of the hazard area that crosses our property did any ground 

truthing? 

 

DR YETTON:   I cannot be certain of that.  I am sure, well not sure, but I 5 

would have expected there to have been ground truthing carried out 

through there.  I was not doing the ground truthing for that area, but I 

think you will find that part of the model was ground truthed as well. 

 

MR COLLINS:   Now not being experienced I am not sure what I can say but I 10 

will give it a go and you can tell me if I am wrong, but one of the 

reports in the background talks about ground truthing and it says in this 

area they did a drive around the roads and there is a map showing 

where they drove, and if you had known that I would have asked you is 

it adequate and you would have said no probably. 15 

 

DR YETTON:   Well it may, in certain places it can be but I think that I would 

need to look at where they drove and how they were doing it and I 

certainly found strangely in hindsight once I had called around 

everywhere, I could actually see most of the key places more easily 20 

from the Summit Road and some of the other places, but it will not 

work for me. 

 

  [1.35 pm] 

 25 

MR COLLINS:  Okay, moving on.  At paragraph 19.2 of your evidence-in-

chief you discuss potential rock sources affecting our properties and 

state, “most are blocks of rock outcrop up to approximately 5 to 10 

metres high, many outside of the affected properties” – that is 19.2. 

 30 

 Now, I’m familiar with every inch of our property and I’ve been up on 

the reserve above many times over the last 40 years, mostly chasing 

sheep in both directions that have gone through before we had a decent 

fence up there and Pete and I went searching for these 5 to 10 metre 

blocks and Saturday.   35 

 

 Now at the beginning of your site visit on 5 February I took you up to 

the vantage point where you took photograph 13A, and we could see 

two large blocks on there, one on Zephyr Terrace, that is the photo, in 

the centre of the photograph, and the other well up the valley, beyond 40 

being a danger to our property but above the north end of the Gurnsey-

Crane property, so well off the photograph, way past that.   

 

 Now first question, there is only one outcrop within our property or 

1105 Dyers Pass Road, isn’t there?  That is the one there? 45 

 



 Page 229 

  

Ch5: Natural Hazards (Part) 03.03.15 

DR YETTON:  This is the one that’s in the foreground.  The one that is centred 

in the photograph. 

 

MR COLLINS:   There is only one, only one rock outcrop? 

 5 

DR YETTON:   Yes, that is correct. 

 

MR COLLINS:   So it would have been more correct to really say that all of 

the rock outcrops, except one, are outside the property – perhaps I’m 

being a bit picky here. 10 

 

DR YETTON:  Well no. There are other smaller outcrops. I can see to the right 

areas with rock outcropping as well.  But those are bluffy outcrops, 

there is one.   

 15 

MR COLLINS:  Well, the arrow is pointing outside the property at the 

moment, but - - -  

 

DR YETTON:   Yes, thank you.  That arrow is showing now an area of rock 

outcrop vertically above that, further is another, and then as I recall, 20 

walking up that slope on the far side with you I thought there were 

other areas of rock outcrop.  But the bluffy feature that is obvious in the 

centre, that one, is what I was referring to.   

 

MR COLLINS:  That is the one, okay.  Well I would have thought bluffs were, 25 

you know, things sticking out of the ground and - - -  

 

DR YETTON:   Well I think that does.   

 

MR COLLINS:   That one does, certainly.  But what I am saying is that is the 30 

only one, the only one that sticks out of the ground.  There are other 

areas where the bedrock is showing through, but there are no other rock 

outcrops, are there? 

 

DR YETTON:   No, a rock outcrop is where rock sticks to the ground.   35 

 

MR COLLINS:  Oh, okay, I have got a different definition.  That is fine.  Yes.  

Now can you identify, perhaps using that photograph, where these 

other bluffs 5 to 10 metres high are?  You indicated earlier one up near 

the top - - -  40 

 

DR YETTON:   Directly below the power pole.   

 

MR COLLINS:   Below the power pole? 

 45 

DR YETTON:   So if we go up to the top left of the photograph - - -  
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MR COLLINS:   Put it up there.   

 

DR YETTON:   Keep going with the cursor, yes, and pause about there.  Thank 

you.  There is a line of outcrop below that power pole. 5 

 

MR COLLINS:   Yes. 

 

DR YETTON:   There is more height to that than it appears in the photograph 

because the scrub at the bottom is a couple of metres high.  You stand 10 

at the bottom of that and you can’t get your head out of it.   

 

MR COLLINS:   That one is almost a cliff, isn’t it?  It is very nearly vertical, 

that one. 

 15 

DR YETTON:   Yes. 

 

MR COLLINS:   Are there any others? 

 

DR YETTON:   Further above that again out in the open, that’s it carrying on 20 

up the hill. 

 

MR COLLINS:   Beyond the reserve? 

 

DR YETTON:   Beyond the vegetation and in the grazed area. 25 

 

MR COLLINS:   Were there any others?  Any other rock outcrops? 

 

DR YETTON:  Those were the two main ones that I was able to look at.  There 

is one I have photographed to the left which I also looked at which 30 

could affect your property, but I decided that it was more likely to 

affect the adjacent property. 

 

MR COLLINS:  Right.  Now paragraph 19.3 of your evidence, you discuss 

possible mitigation and then state “this would mitigate but not remove 35 

the hazard”.  Isn’t the point of such work that it would reduce the risk 

below the threshold chosen by the Council? 

 

DR YETTON:   Yes, that is the reason you carry that work out.  You reduce 

the risk.  But it doesn’t remove the hazard.  It mitigates the risk and 40 

mitigation of the risk is not removal of the risk. 

 

MR COLLINS:   Well if I had a dangerous spiral staircase in my place it is a 

risk to my grandchildren, toddlers.  If I shut and lock the gate at the top 

it is no longer a risk.  Isn’t it similar?  If you do something to the risk 45 

source - --  
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SJH:   Look, we have heard a lot of evidence between the difference between 

hazards and the risks.  I think they are self-evident to be honest, 

Mr Collins. 

 5 

MR COLLINS:  Okay.  Thank you.  Right, moving on.  I am almost there, your 

Honour.  At paragraph 19.4 of your evidence-in-chief you state that the 

rock fall hazard areas are sufficient to help target further specific 

geotechnical evaluation.  So that takes me to your rebuttal evidence.   

 10 

 At paragraph 3.1 of your rebuttal you discuss the geotechnical advice 

provided by your business partner, Ian McCann, now when you read 

the original submission followed by Rose and Pete, did you not notice, 

it said that they had had geotechnical advice as part of getting a 

building consent? 15 

 

  [1.40 pm] 

 

DR YETTON:   I did, but I did not register that it was from another office of 

our company, and until I was onsite you mentioned Ian’s name and 20 

then I was aware of it. 

 

MR COLLINS:   Yes. Well at the end of paragraph 3.1 in your rebuttal 

evidence you state that you no – had no input or review role in Mr 

McCann’s work on the property. 25 

 

DR YETTON:   That is correct. 

 

MR COLLINS:   But have you not just done exactly that? Is there not a conflict 

of interest? 30 

 

DR YETTON:   No, no, I have not had any input or review role in Mr 

McCann’s work on the property leading up to the letter that he wrote 

and the building consent which he obtained for - well that was used to 

obtain the building consent. 35 

 

MR COLLINS:   Yes, but since then, doing this current work we are talking 

about, have you not in fact reviewed and criticised his work in your 

rebuttal? 

 40 

DR YETTON:   Well I have certainly criticise his work here, yes I have. 

 

MR COLLINS:   Well my question, is that not a conflict of interest? You are in 

the same firm? 

 45 
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DR YETTON:   Well I do not believe so because – I mean it would have been 

better undoubtedly if Ian had not done anything on the site. However, 

he had and did and what he did I disagree with quite strongly. 

 

MR COLLINS:   Well finally, Dr Yetton, one of the effects of the proposed 5 

rock fall hazard overlap on 1105 Dyers Pass Road has been that the 

Reserves Department of the Council has the impression that it is too 

dangerous to have a contractor replace the boundary fence below, 

which is close to the outcrop you show in your photo 13.B – sorry, 13B 

– do you believe that is right? 10 

 

DR YETTON:   I do not know how long it would take to replace a fence like 

that. 

 

MR COLLINS:   If it took two days – two men two days - - -  15 

 

DR YETTON:   And, I - - -  

 

MR COLLINS:   - - - would that be a reasonable - - -  

 20 

DR YETTON:   - - - also have not looked in detail at that outcrop at a distance. 

If there was an aftershock during that time then perhaps there is an 

issue. I believe Parks have risk assessments done for work activities 

and I know that at times on the roster (call out roster) I have assisted 

for the firefighting and so on up on the Port Hills where there is a risk 25 

to parks people where they have to go into areas that are considered 

dangerous. 

 

MR COLLINS:   Thank you, your Honour. 

 30 

SJH:   Thank you. Re-examination Mr Winchester? 

 

<RE-EXAMINATION BY MR WINCHESTER [1.42 pm] 

 

MR WINCHESTER:   Thank you, sir. Now, Dr Yetton, recall being asked 35 

questions by Mr Collins about the uncertainty of the modelling 

undertaken by GNS, recall that? Can you just be clear that in your view 

what is the risk of concern that is being addressed by the rock fall 

hazard management areas in the critical activities, what – which is – 

what is the primary risk that is being managed? 40 

 

DR YETTON:   It is life risk. 

 

MR WINCHESTER:   Yes, thank you. And from your professional perspective 

what, if any, impact does management of that risk have on the 45 

conservatism of the approach or the response? 
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DR YETTON:   I think clearly with life risk one is required to be conservative, 

but in my view the GNS risk modelling is not actually too conservative, 

I think it is appropriately conservative. 

 5 

MR WINCHESTER:   Thank you. And if it was a different risk being 

addressed, for example property risk or infrastructure risk, damage, 

those sorts of things, do you have a view that you can advise the Panel 

as to whether a more or less conservative approach to modelling would 

be appropriate? 10 

 

DR YETTON:   Well I certainly think you have got to be the most careful you 

can be around the life issue. 

 

MR WINCHESTER:   Thank you. 15 

 

DR YETTON:   And perhaps we leave it there. 

 

MR WINCHESTER:   Thank you. Just one further question, you recall the 

questions about the bluffy feature above 28 - - -  20 

 

DR YETTON:   Yes. 

 

MR WINCHESTER:   - - - Zephyr Terrace and that is what is shown in your 

appendix 13(a)? 25 

 

DR YETTON:   13(a). 

 

MR WINCHESTER:   Yes. Now, in the event of major seismic activity that 

was centred on or resulted in significant shaking in the Governors Bay 30 

area, what is your opinion as to whether that source of rock would be 

likely to create an individual fatality risk greater than 10-4, are you able 

to give a view about that? 

 

  [1.45 pm] 35 

 

DR YETTON:   Well it depends on how close you are to it. 

 

MR WINCHESTER:   Yes. 

 40 

DR YETTON:   And it does depend on the extent to which it does disintegrate 

in that event, but were that to disintegrate in the same way I have 

witnessed, well it has become soon after the disintegration of similar 

bluffs in the June earthquake along Heberden Avenue and Wakefield 

Avenue areas, then it could certainly create at that level.   45 
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MR WINCHESTER:   Thank you. 

 

SJH:   Sorry, what level? 

 

DR YETTON:   In excess of 10-4. 5 

 

SJH:   Thank you. 

 

MR WINCHESTER:   And again, asking you to possibly speculate a little, but 

in order for the hazard line to be removed and the relief as sought by 10 

Mr Collins in his submission to be granted, what would need to happen 

in your view? 

 

DR YETTON:   I think it would be a combination of work on the sources, 

possibly with some protection, but if enough work was done on the 15 

sources, and you could get sufficient confidence from that, then it could 

be combined with planting as a secondary protection.   

 

MR WINCHESTER:   Thank you, Dr Yetton, that is very helpful.  Thank you, 

sir. 20 

 

SJH:   Thank you.  Dr Mitchell? 

 

DR MITCHELL:   Thank you, sir.  Good afternoon Dr Yetton.  Could I just 

refer you first and foremost, please, to your attachment to your primary 25 

statement, in particular appendix 9, Plan 2.  I do not want to ask you 

specific questions about that site, but just about the process that you 

have gone through to draw that particular plan.   

 

DR YETTON:   Yes. 30 

 

DR MITCHELL:   And the fact that it is at 62 Governors Bay Road does not 

particularly matter for the purposes of what I want to ask you, but 

essentially what that figure shows, that as a result of the site specific 

evaluation that you have undertaken you have moved the purple line, 35 

being the downhill extent of the RHMA-1 zone to the solid black line. 

 

DR YETTON:   Yes. 

 

DR MITCHELL:   You have moved the yellow line, which is the RHMA-2 40 

downhill limit to the dash line immediately above it. 

 

DR YETTON:   Yes, that is correct. 

 

DR MITCHELL:   What are the criteria that you used to redraw those two 45 

lines? 
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DR YETTON:   If you look at the appendix plan 9.1, if you look at the 

contours you will notice that we have at that site a very unusually deep 

incised gully.  The height of the gully side is in the order of 5-10 

metres, it is a feature that I have wondered for many, many years its 5 

origins.  It is not a typical drainage feature on the inner harbour, but it 

is a very good trap for rolling rocks.  And it has near vertical sides on 

this south side, so the north face of the gully has near vertical sides and 

it is inconceivable that rocks that have come, by then a very long way 

from source so have gone thoroughly through their bouncing mode, and 10 

if they are there at all are in a rolling mode, would be able to roll up 

and over that gully edge.   

 

DR MITCHELL:   So the demarkation between the two lines is perhaps an 

artefact of drawing the line, the two should be coincident in that case? 15 

 

DR YETTON:   Yes, in many ways one is on top of the other virtually, but for 

drafting purposes you just have a little separation.   

 

DR MITCHELL:   Well if we then move perhaps then to appendix 10, Plan 2, 20 

which is another site specific example, also as it happens in Governors 

Bay, and there you have done essentially the same site specific, or not 

the same sorry, a similar type of site specific evaluation and as a 

consequence of that you have already drawn the two hazard lines as a 

management area boundary though?  Again and in that case there is a 25 

demarcation between them which presumably is for a reason? 

 

  [1.50 pm] 

 

DR YETTON:   Correct. 30 

 

DR MITCHELL:   What are the criteria that you have used to position lines 

one and 2? 

 

DR YETTON:   They are close to the width of the lines at the point where they 35 

started up at the top which has come out of the modelling, and they are 

kept at a distance from one another because the gully side there that is 

doing the controlling is not a vertical face. 

 

DR MITCHELL:   Do those two lines, both in this, in the context of this plan 40 

and the appendix 2 plan that we referred to before, do they still relate to 

the same geotechnical criteria that we use by GNS in developing the 

lines in the first place? 

 

DR YETTON:   They do, the initiation of the data has come from the GNS 45 

model.  What I am applying here is the sort of thing which was done in 
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the ground truthing stage of the GNS model in the areas where I was 

working on it and working with GNS on it. 

 

DR MITCHELL:   You would say then that a point on line two for example on 

appendix 10, plan 2 that a point on that line corresponds to an annual 5 

individual fatality risk of 10-4 with aftershocks with a 100 percent 

occupancy? 

 

DR YETTON:   That is my estimate. 

 10 

DR MITCHELL:   So they are consistent? 

 

DR YETTON:   Yes. 

 

DR MITCHELL:   All right, thank you.  That is the first scenario of site 15 

specific evaluation that can be undertaken or the first scenario whereby 

a line on the map might move, let us put it that way, you go out and do 

a site specific measurement, adopt a set of criteria and you say based on 

those criteria it was appropriate to move the line in the way that you 

have done there. 20 

 

 The second type of approach that would allow a line to be moved is 

when the hazard itself was removed. 

 

DR YETTON:   Correct. 25 

 

DR MITCHELL:   You have identified a number of examples where there is 

piles of rocks sitting there and you say that is still there, it presents, it is 

a hazard that creates a risk and if we were to take that away the hazard 

goes away, the risk goes away, and presumably you would have no 30 

technical problem with the lines on the map being redrawn in 

circumstances such as those? 

 

DR YETTON:   I would say that I think you need to be careful and I would 

refer you here to my rebuttal evidence and this is relation to the Cressy 35 

Terrace site, so bear with me while I find the, item 5 in my rebuttal 

which starts on page 5 and in particular paragraph 5.2. I signal the 

issues in deciding whether removal of a rock source is in fact removal 

of hazard because it requires some unusual circumstances in my 

opinion to be a reliable removal of hazard.   40 

 

 With time more rocks can reappear through the weathering process, the 

heating and the cooling cycles, particularly on steep faces so if what is 

left having had scaling of obviously loose rock, it is still a steep face 

then the rock on that face is actually under tension all the time.  It is 45 
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hanging there by its own cohesion and every heating and cooling cycle 

opens joints and gradually with time the hazard can reappear. 

 

 So I take quite a conservative view to removal of hazard and in this 

particular instance and is the only one I considered that it was 5 

acceptable.  The main thing that was going on here was that the rocks 

were being taken from basically a flat site for a start.  They were being 

taken right off site to go off and be landscaped and boulders at my 

brother in-law’s property, and top soil was being put back over the area 

they have been on to bury the rock outcrop. 10 

 

 There was very little of the rock outcrop itself at the surface remaining 

if there was free of defects and again gently or a gentle and a small 

surface area. 

  15 

DR MITCHELL:   Right, thank you that is helpful.  Is it fair to say though that 

in some circumstances you could remove the risk and that I think we 

had an example of that this morning at 6 Avoca Valley Road? 

 

  [1.55 pm] 20 

 

DR YETTON:   It is feasible and - - - 

 

DR MITCHELL:   But you would need to be careful in doing it. 

 25 

DR YETTON:   - - - care is required. 

 

DR MITCHELL:   And I guess the third scenario of how risk can be dealt with 

is by the mitigation measure and I think in your photo 2A you have 

shown an example where there is a set of rocks with a girdle wrap that 30 

is holding it in place? 

 

DR YETTON:   Yes, and it is a very good way and cost effective way of 

mitigating the hazard but with time again, corrosion, number of 

earthquakes it has had to sustain, all these things have to be thought 35 

about. 

 

DR MITCHELL:   Yes, but in that case you are very clearly of the view that 

the risk remains, the hazard remains in place? 

 40 

DR YETTON:   The hazard lines stay in place. 

 

DR MITCHELL:   And the mitigation may or may not be successful. 

 

DR YETTON:   That is it, yes. 45 
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DR MITCHELL:   So it seems to me there is a bit of a graduated scale between 

the three scenarios that we have been talking about.  And leaving aside 

what planners might or might not say about what can and cannot be in 

the district plan and what maps can and cannot be changed, from a 

purely technical point of view you would have no technical objection to 5 

a site specific assessment that resulted in you being able to draw a new 

10-4 set of contours, if I can colloquially call them that, you would have 

no technical problem with that line being adjusted in that way? 

 

DR YETTON:   (INDISTINCT 1.28)  10 

 

DR MITCHELL:   Can I take it too that in relation to where a hazard was 

“removed”, notwithstanding your qualifiers to my earlier question, that 

that might lend itself to some sort of process where you could remove 

the risk and, if subject to various peer reviews or some other process 15 

like that, you could reassess the risk at that location and again draw 

with reasonable confidence a revised line on the plan? 

 

DR YETTON:   It is possible.  I have some apprehension about that, as I say, 

for those reasons and also for what I have observed is the standards are 20 

different between different practitioners as to what is appropriate 

removal.  And I am fussy and will insist on things which perhaps are 

not always insisted on, so I see conflict over this issue of coming at it 

that way. 

 25 

DR MITCHELL:   All right, and that is helpful.  And I guess just a final 

question and we have heard lots of evidence about the difference 

between risk and hazard, and I think I understand that.  But given the 

approach that you have taken in saying, “Well, the hazard still remains 

therefore you can never fully mitigate the risk”.  What is your view 30 

about the desirability of having multiple planning lines on the map 

versus just saying, “This is a hazard zone, this is not”?  Do you see 

there is much to be gained by having this graded scale of risk? 

 

DR YETTON:   I can see that there are advantages to having the two. For the 35 

reasons raised yesterday in relation to the desirability of a buffer. And 

in my mind rock fall hazard management zone 2 is the buffer.  I am 

aware that it is defined in a risk sense as an equivalent level of risk but 

with a different series of assumptions.   

 40 

 But if we take a simplistic view that on average people are in their 

houses about the 67 percent of the time thing, then it is around about 

another order of magnitude less of risk and therefore it actually is a 

buffer of sorts.  And I think that the planning approach, where a high 

level is required within the most at risk hazard zone 1, whereas it is 45 

impossible (ph 4.09) to build within hazard zone 2 but still requiring 
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some observations and consideration of rock fall issues at the building 

consent stage, I see that as a graduated approach and I see advantages. 

 

DR MITCHELL:   All right, thank you.  Thank you, Dr Yetton.  Thank you, 

sir. 5 

 

SJH:   Thank you.  Ms Dawson? 

 

MS DAWSON:   Thank you, Dr Yetton.  Just following on from your answer 

to that question, just to explain to me why you said that you see this 10 

buffer as being an order of magnitude less risk than 1? 

 

DR YETTON:   The reason I say that is because when you go into the software 

that allows you to put in all these assumptions and model it, you will 

often find that the limit of the rock fall management area 2 is very close 15 

to the 10-5 line in the 67 percent no aftershocks assumption, it is not 

exactly they are the same, but it is very close. 

 

  [2.00 pm] 

 20 

 And in a pragmatic sort of way in my own mind, it would have been 

nicer to have them from the same model, but to me it has ended up that 

there is a buffer and it is also tested I guess the range of possibilities, 

there may be people who are in the houses all the time and there may 

be people that, for some reason they have forgotten or choose not to 25 

leave their houses after another big event. 

 

 My honest expectation would be their number is relatively small. And 

however, if there are those people then this is the zone that they also 

should be careful in. 30 

 

 And we have talked about vegetation earlier and I have explained how 

in fact vegetation can be helpful, in my own view if I was in the 10-5 

zone I would be planting lots of things around me, just as a general rule 

of thumb it is okay, you know, keep your sun and all those sorts of 35 

things, but it is certainly, you know in that zone it is not to me levels of 

risk which are absurdly high, and I could become comfortable. 

 

MS DAWSON:   Because on the maps as sometimes as on some of these maps 

that Dr Mitchell has shown to you, the buffer zone is very slim, it is 40 

just a – almost non-existent - - -  

 

DR YETTON:   Yes. 

 

MS DAWSON:   - - - but in other areas it is quite extensive. 45 
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DR YETTON:   And that is to do with the way that the shadow angles from the 

system which is rock outcrop and then a series of angles projected from 

the base, how those interact with the slope. So if the slope is running 

with the angles then the differences between those angles are very large 

and projected onto the slope running with it. As soon as the slope 5 

comes up the other way, they narrow up the plain view, so a lot of that 

is topographically driven that (INDISTINCT 2.25) differences. 

 

MS DAWSON:   And would those same topographical circumstances cause 

similar differences between 10-4 and a 10-5 line on the same - - -  10 

 

DR YETTON:   Yes. 

 

MS DAWSON:   - - - they are on the same assumptions? 

 15 

DR YETTON:   Yes, very often. 

 

MS DAWSON:   So you are saying – are you saying that, this buffer, the buffer 

zone, the rock fall hazard management 2, whether it is defined as it is, 

like the difference (INDISTINCT 2.57) assumptions or if it was 20 

happened to be defined on to 10-5, does provide a noticeable or a 

measurable different, or does identify an area – identifiably different 

risk from hazard management 1 which therefore would allow a 

different level of development subject to appropriate conditions or 

whatever? 25 

 

DR YETTON:   Yes, that is my opinion. 

 

MS DAWSON:   Thank you. Would you just answer for me the same question 

that Dr Mitchell asked to Dr Wright, as to how the work was divided 30 

up between you and Mr Macfarlane and Dr Wright and I think Dr 

Wright said, “You got the short straw” or something like that, but in 

your opinion how were they divided? 

 

DR YETTON:   Well the work came in clusters and bursts and it is fair to say 35 

that at the beginning we did not think there was all that much work and 

we did start with the advantage of actually traveling to site together for 

the first few which was very helpful of course, because it is a 

calibration exercise and it allowed us to make sure that we were being 

consistent with one another. 40 

 

 And then all of a sudden a lot of addresses seemed to appear from 

somewhere and then a week later a lot more, and off we went really, 

and I think I ended up – well I do not know if I ended up with the most, 

I do not know – but I have been to a number of properties. 45 
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MS DAWSON:   So is – I think as Dr Wright said, “It was all hands to the 

pump at that stage”? 

 

DR YETTON:   Yes. 

 5 

MS DAWSON:   Yes. And then just one last specific question, in your 

evidence-in-chief, 23.4, 5 and 6, it is where you talk about the Emerald 

Lane properties. 

 

DR YETTON:   Yes. 10 

 

MS DAWSON:   We read them and visited near those properties on one of our 

site visits, 12, 14 and 16 Emerald Lane, have you discussed at all with 

the Council planners as to what might happen with your 

recommendations or your suggestions in these paragraphs? 15 

 

  [2.05 pm] 

 

DR YETTON:   Well, I did two things, I obtained a second opinion from 

Dr Wright just to make sure that, you know, I was not off track with 20 

what I was both seeing and recommending.  So we are both 

comfortable with what we are recommending and the reasons for it.  It 

was suggested to me that this was something I think the legal term was 

that it would need to be led by CERA, was it, or through - - - 

 25 

MS DAWSON:   There would have to be some new process or whatever? 

 

DR YETTON:   Yes. 

 

MS DAWSON:   But that has not gone any further as far as you are concerned? 30 

 

DR YETTON:   No, not as far as I am concerned. 

 

MS DAWSON:   No, that is fine, do not go any further than you feel you 

know.  Thank you very much.  Thank you, Dr Yetton. 35 

 

SJH:   Ms Huria? 

 

MS HURIA:   Dr Yetton, I am interested to know, I am a bit vague about the 

expression “ground truthing”, about is it different in different areas, 40 

different circumstances or is there a model for ground truthing? 

 

DR YETTON:   It is a good question.  It is used in a general way in geology 

and these sorts of things for field verification, and so it has a slightly 

pretentious ring in my opinion.  For the ground truthing for the GNS 45 

risk model we had a very precise procedure with forms that were filled 
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out and I carried out, I supervised the first several hundred properties 

that we ground truthed and then trained up others to be that person.   

 

 So the team was - what was the sector leader was the geotechnical 

person with the most knowledge of that particular sector.  There were 5 

eight sectors in the Port Hills.  There was myself initially and then the 

other senior person that was supervising as it were, and there was a 

representative from GNS.  And so the three of us would visit every 

dwelling and we would determine at that dwelling as much information 

as we reasonably could from the area of the dwelling and around the 10 

dwelling in terms of confirming shadow angles, if we could see the 

rock outcrops because you cannot always from every dwelling. 

 

 Where we could see the rock outcrops we took photographs with 

equipment that would actually record the angles, and this was just a 15 

back check to make sure that the GNS shadow angles were not way off.  

We recorded the presence of obvious gullies that might channel and 

funnel rocks towards the dwelling.  Spur features that might divert 

rocks away from the dwelling.  Made a comment as to whether the 

source, as we were seeing it, was typical for that area or whether it was 20 

a smaller source or a greater source.  And whether or not there were 

results from two-dimensional modelling, which is the process of 

computer modelling where you send a couple of thousand rocks down a 

piece of ground and look at the distance they run out at and where the 

rocks concentrate and all the rest of it.  We had those available every 25 

100 to 150 metres as a back check of the GNS model. 

 

 All of that information – and then our final sort of important part was, 

was the risk in our view greater than the GNS model, the same as or 

less than.  The reason we did that was because we were not able in that 30 

instance to quantify how much different but we could pick trends.  All 

that information then went to GNS in Wellington and Chris Massey 

worked through with the sector leaders all those forms and all that 

information and made revisions then to the model. 

 35 

 So this was based around dwellings.  It was based around some vacant 

land on the way to the dwellings but it was not a major exercise 

intended to cover vacant land.  And our work at source was very 

cautious because we were still having aftershocks at that time, the 

sources were dangerous places to be and whilst we looked at them with 40 

binoculars and telephonic lenses and so on as much as we could, I was 

not encouraging people to get up into those sort of places at that time.  

This was late 2011 and early 2012, I mean, we were still having regular 

earthquakes. 

 45 

  [2.10 pm] 
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MS HURIA:   So did you have to – did these three people have to agree? 

 

DR YETTON:   Yes, the GNS person did not sign off the form, as I recall it, 

there was two signatures on the form, one was the sector leader and one 5 

was the supervising person, but yes – if there was doubt, that was 

signal 2 by ticking less than or same, you know, two boxes which 

seems sort of illogical but it indicates really that same less, and that has 

probably come from two people who had those views. 

 10 

 So in that way we were capturing the range and there was a separate 

box that you could write into for particular recommendations.  So one 

of the recommendations we often made was that the property, the 

dwelling, should have a section 124 review if we felt that there was a 

clear and present danger, that something perhaps had been overlooked 15 

in the 124 process, and this house had things wrong with it that perhaps 

we had not appreciated.  And that was sometimes structurally wrong 

with it, so a structural 124 review or a geotechnical S124. 

 

MS HURIA:   Thank you, very helpful.  That is all, thank you, sir. 20 

 

JUDGE HASSAN:   Thank you, Mr Chairman, and just following up on that, 

Dr Yetton, good afternoon, was that protocol applied by you in regard 

to the consideration of the submitted properties for the purposes of your 

evidence today? 25 

 

DR YETTON:   I think the only one that I actually ground truthed myself from 

the ones that I have seen today was 40 Brenchley Road in Lyttelton, I 

distinctly recall that one.  I do not believe I ground truthed any of the 

others but I have done a lot of properties. 30 

 

JUDGE HASSAN:   And do you think there would be some value in having a 

protocol for any ground truthing process that might be in the Plan? 

 

DR YETTON:   I do.  I think that whilst we had our caucusing of experts, we 35 

sort of started to talk around a process for considering reviews of 

current hazard lines, and I think that probably because we have all now 

done a lot more of it and we have been thinking more about it, this is 

both people working for the Council and those working in the 

profession generally, I think we could have a much more constructive 40 

meeting around what is appropriate and how to do it. 

 

JUDGE HASSAN:   And would you be in a position to present a very short 

supplementary statement on that at the appropriate time during the 

course of this Hearing? 45 
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DR YETTON:   Yes, that is fine. 

 

JUDGE HASSAN:   Just one other matter because I had a range of questions 

and they have all been well covered in your answers, thank you, but 

just one point of clarification for me. 5 

 

 If I could take you to paragraph 17.2 on page 16 of your 

evidence-in-chief, Dr Yetton, and this is just a paragraph to orientate 

you to the question. 

 10 

DR YETTON:   Yes. 

 

JUDGE HASSAN:   In your second sentence you say that there was very 

limited outcrop in the immediate neighbouring property and no loose 

rocks present. 15 

 

DR YETTON:   Yes. 

 

JUDGE HASSAN:   Now, I understand why loose rocks would be a risk and 

there has been a lot of discussion around the concept of outcrops in the 20 

questions and answers today. Two questions, in terms of the soils and 

cover that we see across various parts of the Port Hills, to what extent 

are they prone to weathering and erosion?  Perhaps that is a general 

question, but just give me a general sort of answer to understand that. 

 25 

  [2.15 pm] 

 

DR YETTON:   The outcrops themselves, the edges of them fluctuate 

somewhat, as there is erosion of the soil around the outcrop of the rock, 

but equally with time, some of the outcrops shrink back as soils wash 30 

down over there and vegetation sort of starts to cover over.  So they 

wax and they wane. 

 

JUDGE HASSAN:   Yes, I understand that, almost at the margins you might 

say? 35 

 

DR YETTON:   Yes, at the margins. 

 

JUDGE HASSAN:   And if there was a significant weather event and perhaps 

immediately after an earthquake, does that make those soils more 40 

significantly prone to erosion in the sense of exposure of further 

outcrops, or is it still a marginal thing? 

 

DR YETTON:   It is still a marginal thing overall I believe. 

 45 
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JUDGE HASSAN:   And so from those answers, that is why – would I be 

correct to therefore understand that is why you refer to outcrops as 

opposed to the fact that there might be rocks under these covering 

soils? 

 5 

DR YETTON:   Correct. 

 

JUDGE HASSAN:   So rocks under covering soils are not regarded in the same 

sort of way in risk terms?    

 10 

DR YETTON:   That is correct and the great majority of the steeper slopes of 

the Port Hills are rocks under very shallow soils. 

 

JUDGE HASSAN:   Thank you very much. 

 15 

SJH:   Thank you.  Mr Radich, anything from the Panel’s questions. 

 

MR RADICH:   Nothing, sir, thank you. 

 

SJH:   Mr Collins, any questions arising from the Panel.  Thank you, 20 

Dr Yetton, you may stand down, thank you, Mr Collins. 

 

<THE WITNESS WITHDREW [2.16 pm] 

 

SJH:   Yes, Mr Winchester. 25 

 

MR WINCHESTER:   Thank you, sir, that concludes the Council’s evidence 

on rock fall.  I suppose one point arising is the HGG pro forma forms 

which you have heard about, I am not sure they are necessarily in 

evidence – we can produce some examples of them. 30 

 

SJH:   I do not think they are but I think it would be useful if you did.  Perhaps 

it could be attached to Dr Yetton’s supplementary evidence that 

Judge Hassan has referred to. 

 35 

MR WINCHESTER:   Yes.  I am aware that some of them are attached to 

individual submissions as examples - - - 

 

SJH:   Yes. 

 40 

MR WINCHESTER:   - - - I am just not sure in terms of what the Panel is 

interested in, whether you want specific pro formas related to the 

properties or just some examples of what has been done. 

 

JUDGE HASSAN:   Mr Winchester, in terms of the angle of that question, and 45 

again, it is just a question of testing options without forming any 
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particular view about which is appropriate, but if one was to consider, 

for instance, a plan regime that allowed for ground truthing to correct 

lines or put lines in slightly different places depending on information 

coming through, the answers from Dr Yetton appeared to suggest there 

is a protocol that might be valuable to describe the process of ground 5 

truthing, and rather than being an exercise that is left more randomly 

done. 

 

MR WINCHESTER:   Absolutely, yes, thank you.  I will confer with 

Dr Yetton and we will find some sample pro forma forms. 10 

 

SJH:   And I think that supplementary matter raised by Judge Hassan should be 

covered off, can that be filed by close of business, Friday this week? 

 

MR WINCHESTER:   Sir, it can. 15 

 

SJH:   There is just one other matter that perhaps we could raise before we go 

on to flooding and that is getting a consolidated answer to the questions 

raised in the Minute, Mr Winchester. 

 20 

MR WINCHESTER:   Yes, sir. 

 

SJH:   It seemed to us also that it might be useful if Ms Carter could perhaps 

respond in writing because a number of the other witnesses have heard 

the questions to her, it is likely we will reach her tomorrow morning 25 

but it is not an exhaustive list, some has already been answered so if 

she could put together a document that comprehensively answers 

Council’s perspective, where we are on that. 

 

MR WINCHESTER:   Thank you, sir, for that indication.  Certainly, we were 30 

going through the process of preparing a summary of Ms Carter’s 

evidence given it covers quite a lot of ground and separately, but 

probably in the same document providing a response- - - 

 

SJH:   And I would hope - - - 35 

 

MR WINCHESTER:   - - - so what we might try and do then is make sure that 

that summary of evidence can be distributed as opposed to simply - - - 

 

SJH:   And that will, that will? 40 

 

MR WINCHESTER:   Yes. 

 

SJH:   Right, well that would be fine, I think.  I think one important part of that 

given your own witnesses, that we would really like to try to 45 

understand why we have got two intolerables. 
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MR WINCHESTER:   Yes, sir. 

 

SJH:   I think the Panel is struggling to make sense of it at the moment, and 

maybe some thought could be given whether it can be redrafted without 5 

two intolerables. 

 

 That is for you. 

 

  [2.20 pm] 10 

 

MR WINCHESTER:   Yes, sir.  No, I am just turning that over in own mind.  

Thank you for that indication. 

 

SJH:   Thank you.  Mr Lewis?  If you just come to this table here by the 15 

microphone.  Mr Smyth, you are finished? 

 

MR SMYTH:   Yes, I am sir.  I am just wondering, is Ms Carter on tomorrow 

morning or is it Thursday morning, I am not quite sure? 

 20 

SJH:   Well it looks like the way we are going, it will come forward to 

tomorrow morning.  I cannot guarantee we will complete all cross-

examination, in fact I think it is unlikely, because we have further site 

visits tomorrow afternoon.  But I would say that we will certainly reach 

Ms Carter tomorrow morning. 25 

 

MR SMYTH:   I am just wondering whether I would have to be ready by 

tomorrow morning, sir. 

 

SJH:   Well if you want to reserve your cross-examination till Thursday 30 

morning you can do so. 

 

MR SMYTH:   Thank you, sir. 

 

SJH:   All right. 35 

 

MR SMYTH:   Obliged, sir, thank you. 

 

SJH:   Thank you.  Yes, thank you, Mr Winchester. 

 40 

MR WINCHESTER:   Thank you, sir.  Now the witnesses we have available 

this afternoon are Mr Harrington, who was on the schedule, 

Ms Brookland and also Mr Long, who gives evidence. 

 

SJH:  There is no cross-examination in that case.  45 
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MR WINCHESTER:   No, there is not.  So I am in your hands as to which 

order you want. 

 

SJH:   Well, I think we should do Mr Harrington and Ms Brookland, because 

Mr Lewis has cross-examination of both of them.  5 

 

MR WINCHESTER:   Certainly.   

 

SJH:   Yes, and as I say, just come up to this table with the microphone 

Mr Lewis, and bring your papers and such like with you.  So I think we 10 

will just follow the schedule, which is Mr Harrington, followed by 

Ms Brookland, followed by Mr Long.  

 

MR WINCHESTER:   Thank you, sir.  Well I will call Mr Harrington. 

 15 

<GRAHAM JAMES HARRINGTON, sworn [12.21 pm] 

 

<EXAMINATION BY MR WINCHESTER  [12.22 pm] 

 

MR WINCHESTER:   Now, can you confirm your full name is Graeme James 20 

Harrington? 

 

MR HARRINGTON:   Yes. 

 

MR WINCHESTER:   And you have the qualifications and experience set out 25 

in your statement of evidence-in-chief? 

 

MR HARRINGTON:   Yes. 

 

MR WINCHESTER:   And you have prepared two statements of evidence for 30 

this hearing, Mr Harrington, the first being your evidence-in-chief, 

dated 13 February 2015 and the other one being a statement of rebuttal 

evidence dated 27 February 2015? 

 

MR HARRINGTON:   That is correct. 35 

 

MR WINCHESTER:   And do you have any changes to those statements? 

 

MR HARRINGTON:   No. 

 40 

MR WINCHESTER:   Thank you.  Will you please confirm that to the best of 

your knowledge and ability those statements are true and correct? 

 

MR HARRINGTON:   Yes.   

 45 
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MR WINCHESTER:   Thank you.  And you have a summary statement, if you 

would now read that out for the Panel and remain where you are and 

answer any questions.   

 

MR HARRINGTON:   Okay.  Right.  I have a few topics here which goes over 5 

my evidence.  The first one there is concerning how Christchurch was 

originally built on swamp, and I can recommend a book here called 

“Swamp to City”.  Christchurch was originally built on a swamp and is 

well documented in the Christchurch Drainage Board’s 1989 

publication, “Swamp to City”.   10 

 

 It describes the city’s journey to the drainage systems the City Council 

has inherited in 1989 when the Christchurch Drainage Board’s 

responsibilities were transferred to the City Council.   

 15 

 In terms of flooding expectations, the expectations of the community 

for freedom of flooding have increased over time and are now 

embodied in the Environment Canterbury Regional Policy Statement.  

This requires that we need to plan to provide protection to floors in a 

one in 200 year flooding event.   20 

 

 Such an event is fairly rare and unlikely on economic grounds that 

communal flood protection schemes would achieve such a standard.  

The approach taken by the Council is to ensure that new floors are built 

above this level and thereby achieve a resilient housing stock as 25 

properties are rebuilt over time.   

 

 Sea level rise.  The Council is also conscious that there is reliable 

scientific evidence that sea levels will rise into the future.  An 

allowance of one metre sealable rise have been factored into the 30 

predicted flooding levels.   

 

  [2.25 pm] 

 

 This one metre allowance provides a midrange estimate of sea level 35 

rise over the next 100 years.  If we assume that houses built today have 

a life of 100 years then such an allowance should be suitable for 

providing protection until these structures are rebuilt or other future 

flood protection strategies are adopted. 

 40 

 Tidal Flooding.  A significant area of this city is subject to tidal 

flooding.  These areas are relatively simple to identify and do not rely 

on sophisticated rainfall flood models which are needed to assess flood 

risk in the rest of the city.   

 45 
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 Waimakariri Flooding.  The city is built on the Waimakariri flood plain 

and the Waimakariri River would present the greatest threat to the city 

if it was not for the primary and secondary stop bank system that 

Environment Canterbury has nearly completed.  This stop bank system 

has a design standard of one in 10,000 years which is well in excess of 5 

the building standards required under the regional policy statement.   

The Council is therefore not accounting for flood risk from the 

Waimakariri River and only assessing flood risk from the local rivers 

which run through the city.   

 10 

 In terms of rainfall and flood data.  The city maintains records of 

rainfall from 21 rain gauges and records river levels at 25 sites around 

the city.  The rainfall from a few of the stations is more than 100 years 

long whereas the river levels are mostly 30 years or less in length.  This 

regular recording is supplemented by additional surveyed water levels 15 

during major events such as occurred on 4 and 5 March 2014.  This 

information provides a good basis on which future flooding risk can be 

estimated. 

 

 Flood Modelling.  The city has been developing better flood models for 20 

about the last 20 years.  The earthquakes have changed the topography 

so all the historic information was immediately outdated.  The need for 

information to assist the rebuild is now coming from all over the city 

whereas previously the focus was mainly on the known flood prone 

areas and the new development areas. 25 

 

 The Council has responded by updating models to the most recent 

software which can take advantage of the good quality LiDAR 

information that is now available.  We have now also established 

systems to ensure that ongoing model development by various 30 

consultants is done to a consistent high standard.   

 

 I need to point out that none of the flooding defence structure around 

the city is designed to meet a one in 200 year design event.  In 

particular, the Avon stop banks are assumed to be absent, other 35 

infrastructure such as pipelines are generally overwhelmed in a one in 

200 year event, so the detailed representation of infrastructure in the 

model is less important than when modelling in more frequent events 

such as a one in 10 year event. 

 40 

 The flooding expert caucusing agreed that within the floor level and fill 

management area there are sufficient model results supplemented by 

additional data to seek minimum floor levels for the one in 200 year 

design event.  Now in terms of rebuttal evidence, I would like to draw 

the Panel’s attention to my rebuttal evidence at paragraph 3.15. 45 
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 This shows two photographs of Henderson Basin taken from different 

angles.  The earlier 1992 photograph was taken from the Council 

archives and shows Henderson Basin looking from the Port Hills 

towards the plains.  The second photograph was taken by a professional 

photographer that I accompanied on a helicopter flight, following the 5 5 

March 2014 rain storm which caused considerable flooding in 

Christchurch - this photograph is taken towards the Port Hills. 

 

  [2.30 pm] 

 10 

 The 1992 event was about 140 millimetres of rainfall and a 2014 event 

was about 150 millimetres of rainfall, as recorded at the Botanic 

Gardens. The rainfall depths are similar but the outcomes are clearly 

quite different. 

 15 

 My point being, that natural events are very complex and can yield 

unexpected results, thus casual observation of a flooding event is really 

not sufficient to draw important conclusions about trends and 

catchment responses. 

 20 

SJH:   Thank you. Mr Lewis? 

 

<CROSS-EXAMINATION BY MR LEWIS [2.31 pm] 

 

MR LEWIS:   Thank you for your providing of information earlier in the week 25 

and late last week. 

 

 You talk that the Canterbury Regional Council has provided protection 

from the Waimak for a one in 10,000 year flood and yet you say that 

the Christchurch City Council cannot provide protection from a one in 30 

200 year event for much smaller rivers, is that the inference to be given 

from your evidence? 

 

MR HARRINGTON:   What my evidence there is that providing one in 200 

year event through a community, let us say Dudley Creek for example, 35 

would be prohibitively expensive within the city. 

 

MR LEWIS:   Stop banks in the Waimak were pretty expensive too. Is there a 

difference in the funding between the two or - - -  

 40 

SJH:   Just make sure you speak into the microphone, Mr Lewis, because it has 

to all be recorded. 

 

MR LEWIS:   Right. 

 45 

SJH:   Thank you – and the witness too, if you just roll sideways a little. 
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MR HARRINGTON:   Sure. 

 

SJH:   Thank you. 

 5 

MR LEWIS:   Is it to do with funding, is it? 

 

MR HARRINGTON:   Yes, it would be to do with funding. 

 

MR LEWIS:   Right. In the hazards policy, 5.3.3, it states and I quote: 10 

“Maintain the flood storage capacity and function of natural flood 

plains, including the Henderson Basin and Cashmere flood plain.” 

 

 Modelling done in 2007 gave flood levels much less than those 

presently proposed, what development was allowed for in that 2007 15 

modelling? 

 

MR HARRINGTON:   Without actually digging into the documents, the 

normal standard is that we would allow for maximum probable 

development, which usually includes the areas that have been define 20 

for development, developed up to their maximum level within the 

catchment. 

 

MR LEWIS:   That is what your present modelling does though, is it not? 

 25 

MR HARRINGTON:   Yes. 

 

MR LEWIS:   And that is what you have set your flood management levels? 

 

MR HARRINGTON:   Yes. 30 

 

MR LEWIS:   But that modelling done in 2007 did not do that, you do not 

know what development that allowed for? 

 

MR HARRINGTON:   I have not got that at hand right now. 35 

 

MR LEWIS:   Just to help you maybe, it had two levels of development, that 

does not trigger anything? 

 

MR HARRINGTON:   No, sorry. 40 

 

MR LEWIS:   So that is not much help to decide why there is such a big 

difference between the 2007 and the 2015 levels, that is not much help 

to you at the moment? 

 45 
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MR HARRINGTON:   It is not a line of reasoning that I would apply. I would 

look more at the fact that we have changed the modelling procedure 

from a 1D to a 2D modelling procedure. That is probably more 

important. 

 5 

  [2.35 pm] 

 

MR LEWIS:   Right.  Earlier modelling was done without any knowledge that 

South-West Christchurch would be developed to the extent that it is 

now proposed, would that be correct? 10 

 

MR HARRINGTON:   Clearly the extent of development has changed over 

time. 

 

MR LEWIS:   As a landowner in the Henderson’s Basin, it disturbs me that the 15 

flood levels historically have climbed every time the modelling has 

been done by the City Council.  That does not give me much comfort 

as a landowner, and the use of the land is severely compromised by 

that, and yet our Policy Statement and previous Policy Statements in 

previous publications from the City Council and the Regional Council, 20 

including the November 1998 talk about maintaining flood levels and 

not allowing them to go any higher, clearly that policy has changed, or 

is that beyond what you do? 

 

MR HARRINGTON:   That policy has not changed, the point of the 25 

Henderson’s Basin storage in an overall catchment sense is to provide 

some flood attenuation to the areas downstream of Henderson’s Basin.  

So to that extent we are doing all we can to maintain, or reduce 

flooding in the lower catchment. 

 30 

 I understand you interpretation, which is that you do not want to see the 

flooding levels increased in Henderson’s Basin, and indeed there is 

nothing being actively done to increase the flood levels in Henderson’s 

Basin, even if our modelling estimates might have changed from time 

to time.   35 

 

MR LEWIS:   When you have got a resource consent for the South-West 

Christchurch Stormwater Management Plan, you stated that it will 

“provide a significant reduction in flood levels in South-West 

Christchurch (including Henderson’s Basin, Cashmere Stream and 40 

Heathcote River).”  How does this square up with your present flood 

levels now being 400 millimetres higher?  That was only four years ago 

that that resource consent was gained. 

 

MR HARRINGTON:   Yes, the main point of the resource consent, and the 45 

point which were are most held to, are the levels at Fernihurst reporting 
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station, and the objective there was actually to reduce the flood levels 

at that particular point back to the 1991 levels, that is what we were 

attempting to do.  And the steps towards that are things like the Awatea 

Basin which has been established, and is now operating, which is 

limited to an outfall of no more than half a cumec in a 50 year event.   5 

 

 But it not only does that, it also discharges part of the stormwater to 

ground, so there is actually less water in total running down the upper 

Heathcote branch.  We do not have any flood level recording in 

Henderson’s Basin, that was not the point, as I remember correctly of 10 

the consent.   

 

MR LEWIS:   Have you not got a flood level recorder on the Henderson’s 

Stream? 

 15 

MR HARRINGTON:   There was an alarm there for setting certain operational 

measures. 

 

MR LEWIS:   But that does not record - - - 

 20 

  [2.40 pm] 

 

MR HARRINGTON:   It does not record levels, no. 

 

MR LEWIS:   The Heathcote River Flood Plain Management Strategy 25 

November 1998, put out by Christchurch City Council and ECan, was 

based on not increasing flood levels that occurred with a degree of 

development as at 1991, that is still in operation is it not? 

 

MR HARRINGTON:   And indeed that was the basis of the consent that we 30 

got, that you referred to just recently. 

 

MR LEWIS:   Yes. But the levels in 1991 are almost a metre below the levels 

that you are proposing. 

 35 

MR HARRINGTON:   The levels we are talking about is at Fernihurst, that is 

how I understand it. 

 

MR LEWIS:   Yes, I do not – yes, they do talk about keeping the levels the 

same in the Henderson’s Basin. 40 

 

MR HARRINGTON:   Yes. But the measurement of levels is a computer 

model measurement, that is you use exactly the same computer model 

to look at what would happen in the 1991 state of development 

compared with the present day state of development. You do not 45 

compare a model from 1991 with a model from 2014. 
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MR LEWIS:   Well it is worse than that though, is it not, it is a model that is 

projected out to about 2040, because it includes all the future 

development in the south west Christchurch that will send increased 

water into the Henderson’s Basin. 5 

 

MR HARRINGTON:   If you are doing an assessment and you are saying 

today “We either reached it or not”, we would look at the present state 

of development and determine what the levels were for a given event, 

probably a 50 year event if it was related to the resource consent.  So 10 

you look at a 50 year event in 1991 and 50 year event in 2014 on the 

present level of development rather than the future level of 

development. 

 

MR LEWIS:   When you look at a new subdivision you are conscious that the 15 

water that falls on that land will not soak in anywhere near as much as 

when it was farmland, it will run off roofs and hard standing areas and 

go down the rivers a lot quicker in a lot bigger volume, and so you 

approve that subdivision with some mitigation measures, and that is in 

the form of retention ponds, is that correct? 20 

 

MR HARRINGTON:   That is one method, or it could be discharged to ground. 

 

MR LEWIS:   Yes. 

 25 

MR HARRINGTON:   Yes. 

 

MR LEWIS:   And the retention ponds or the discharge to the ground are based 

on a one in 50 year flood are they? 

 30 

MR HARRINGTON:   Yes. 

 

MR LEWIS:   Yes. And yet, you are wanting to limit everyone’s floor level to 

a one in 200 year flood? 

 35 

MR HARRINGTON:   Yes, we – the one in 200 year is a requirement from the 

Regional Policy, it is not – and it is our job as territorial authority to 

implement that policy and we are doing that by addressing floor levels 

rather than providing communal flood protection. 

 40 

MR LEWIS:   But would it not make sense to get the subdivider to provide a 

little bit more storage because a 200 year flood is only 12 percent more 

than a 50 year flood as far as the rainfall is concerned, would it not 

make sense to make him provide a little bit more storage to hang onto 

that extra water that he is going to discharge? 45 
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MR HARRINGTON:   Or you could say it is not present City Council policy to 

do that. 

 

MR LEWIS:   Okay. The Heathcote model, we have not had any evidence from 

the modeller, is there a reason for that? 5 

 

MR HARRINGTON:   Well, we have a number of models around the city, and 

we have Greg White presenting evidence from a modeller’s 

perspective.  

 10 

  [2.45 pm] 

 

 He covers to some degree all of the models because he has been 

associated with them in relation to the flood hazard modelling.  He has 

a particular amount of knowledge and direct work with the Avon 15 

model, and so we felt at this time that it was sufficient in terms of 

evidence being brought to this hearing. 

 

MR LEWIS:   Jeremy Walsh though has done just about everything on the 

Heathcote and you have not had any evidence produced from him of 20 

the modelling of the Heathcote? 

 

MR HARRINGTON:   That is correct.  The conversion of the Heathcote model 

from the two dimension model was actually done by Greg White’s 

organisation, DHI and the Heathcote model is in fact now the 2D 25 

model that was converted by DHI so they have specific knowledge 

about that, and I think that is quite relevant to this particular question. 

 

MR LEWIS:   DHI are also the people that made the MIKE and the other 

models that you use are they not? 30 

 

MR HARRINGTON:   That is correct. 

 

MR LEWIS:   They are sort of in opposition to the people that sell the model 

that Tonkin & Taylor use? 35 

 

MR HARRINGTON:   They are modellers in the market together. 

 

MR LEWIS:   They sell the model do they not, they sell the computer 

software? 40 

 

MR HARRINGTON:   Yes. 

 

MR LEWIS:   Yes, in your rebuttal evidence just before you talked about those 

two photos and you contrasted one which looks to be pretty near bank 45 

to bank and the other one looks pretty sparse with its water.  One is 
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facing north east, the other is facing south west.  Would it not be 

sensible if you wanted to compare the two storms to actually look at the 

same area of land and how much it flooded? 

 

MR HARRINGTON:   It would be nice on the day, there was still cloud 5 

hanging over the Port Hills so we could not get around and look at that 

particular angle, so I just simply did not have photographs from exactly 

the same angle.  It was still quite clear though that in the 2014 event 

there was puddles of surface water as seen from pretty complete 

coverage which I found in 1992. 10 

 

MR LEWIS:   But these photos taken in 1992 that are looking the same way as 

the photos in 2014, why were they not used to compare? 

 

MR HARRINGTON:   I just simply did not have them to hand really. 15 

 

MR LEWIS:   Right, you say in your evidence number 7.5 the cross sections 

are being resurveyed following the earthquakes et cetera? 

 

MR HARRINGTON:   Yes. 20 

 

MR LEWIS:   As far as the Heathcote’s concerned though that is really only up 

to Colombo Street is it not? 

 

MR HARRINGTON:   Correct. 25 

 

MR LEWIS:   The 2012 model is really about from Colombo Street down is it 

not?   It tags on to what was done in 2009/2007 but it is concentrating 

on the lower Heathcote? 

 30 

MR HARRINGTON:   Yes, certainly most of the focus has been on the section 

of the river downstream of Colombo Street because that is where most 

of the flooding occurred in 2014 and also most of the changes were 

apparent in terms of earthquake damage. 

 35 

  [2.50 pm] 

 

MR LEWIS:  And NIWA didn’t want to release that model for various reasons, 

do you know what those reasons are? 

 40 

MR HARRINGTON:  The reasons were stated pretty clearly and they are in 

my evidence.  The data that they had presented to us as an assessment 

of earthquake effects had not been through their peer review system 

and the City Council wanted to get an answer from them as rapidly as 

we could because we were under considerable pressure to understand 45 

what the situation was. 
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 A decision was taken around about the same time to change the model 

to a two-D model so further detailed work on the original model was 

not called for so we didn’t pursue getting a final report in relation to the 

efforts that NIWA had made. 5 

 

MR LEWIS:   And that update validated the model at Buxton Street, 

Ferrymead, in other words the gauging stations or recording stations 

below Colombo Street, is that correct? 

 10 

MR HARRINGTON:  Yes, that was our focus potential, yes. 

 

MR LEWIS:  But at some stage in the future you will validate that to 

Fernyhurst?  

 15 

MR HARRINGTON:   Oh, when the model is upgraded further, and certainly 

we are planning another complete upgrade to an even later version of 

software and those matters will be addressed at that point. 

 

MR LEWIS:   And you will do cross-sections because I notice - - - 20 

 

MR HARRINGTON:   Yes, cross-sections are planned now. 

 

MR LEWIS:   Right. 

 25 

MR HARRINGTON:   They are being planned right now all the way. 

 

MR LEWIS:   And does that include the Henderson Basin? 

 

MR HARRINGTON:   No, not all of it.  We will be relying on LiDAR most 30 

likely for the open areas and there will be some detail in terms of the 

drains.   

 

MR LEWIS:   The Henderson Basin has had a detailed survey, points surveyed 

and then contoured back at about 2002 and that has been compared to 35 

LiDAR since and the LiDAR has been found wanting on several 

occasions.  Are you going to rely completely on LiDAR in the future or 

will you do checks like that?  Because obviously you can’t rely on 

those point levels that were taken in the past so you would have to redo 

those but do you have any intention of checking the LiDAR by doing 40 

that? 

 

MR HARRINGTON:   There are standards that come or, what do you call it, a 

crosscheck or a check is made on the LiDAR data as before it is 

delivered to us or to whoever has bought it.  And from memory the 45 
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present standards are that the spot heights are within plus or minus 

70 millimetres at one standard deviation. 

 

MR LEWIS:   Right. 

 5 

MR HARRINGTON:   Just I would add and agree with you that the 2003 

LiDAR was found wanting in Henderson’s Basin and hence the 

necessity for the ground survey but we are not relying on that at this 

point. 

 10 

MR LEWIS:   Right.  The new plan aims to protect new houses from flooding 

by their having raised floor levels, does this do anything to help the 

existing houses? 

 

  [2.55 pm] 15 

 

MR HARRINGTON:   No. 

 

MR LEWIS:   If you were to do what we are doing, what the Regional Council 

has done with the Waimak and design measures to protect the houses 20 

from a 200 year flood, that would protect all existing houses as well as 

all the new ones, would it not? 

 

MR HARRINGTON:   It would. 

 25 

MR LEWIS:  Dudley Creek is having work done on it now to protect those 

houses, are we not going to get a repeat of Dudley Creek area by area 

over the years where suddenly, you know, you get a pressure point in a 

particular part of the area of the city and therefore people will nag the 

City Council to go and put in some flood relief measures, and won’t we 30 

be having a de facto upgrade of our system as time goes on in any 

case? 

 

MR HARRINGTON:  I am not sure where to start with answering your 

question really. Yes, the Dudley Creek proposals are, at this stage, are 35 

largely only about returning to pre earthquake levels of flood risk with 

some exceptions and even that is proving to be financially quite 

difficult to do. 

 

MR LEWIS:   It seems to me, if you were to do a cost benefit analysis, it would 40 

be a big benefit for the City Council than doing nothing and just setting 

flood levels, but there is a big cost to the owners of existing houses 

over the years. Has that been – I do not see that in the section 32 

report? 

 45 
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MR HARRINGTON:  No, I have not been responsible for a cost benefit 

analysis, only flood analysis. 

 

MR LEWIS: There are probably other alternatives that could have been 

explored for various ways of solving this problem or mitigating this 5 

problem, but you know, I would have thought that there would have 

been three or four methods tested by cost benefit analysis before 

bringing in such a sweeping measure for Christchurch. Was that ever 

discussed? 

 10 

MR HARRINGTON:   Not with me. 

 

MR LEWIS:   Thank you. 

 

SJH:   Thank you, Mr Lewis.  Any re-examination, Mr Winchester. 15 

 

<RE-EXAMINATION BY MR WINCHESTER [2.58 pm] 

 

MR WINCHESTER:  Sir. Mr Harrington, you have been asked some questions 

about, or at least comparison between Waimakariri Flood Protection 20 

Scheme and individual, and the possibility of individual flood 

protection schemes within the city. 

 

 You remember those questions? 

 25 

MR HARRINGTON:   Yes. 

 

MR WINCHESTER:  And can you advise – in terms of its purpose, what is the 

purpose of the Waimakariri Flood Protection Scheme in terms of what 

it protects? 30 

 

MR HARRINGTON: Well, it protects the whole of the Christchurch 

metropolitan area. 

 

MR WINCHESTER:   Yes, and so if that scheme was not in place, what would 35 

happen in the event of a particularly bad flood? 

 

MR HARRINGTON: There could be quite serious consequences, quite 

different to what happens with local flooding. The local rivers are 

relatively small and they have small catchments.  The quantity of water 40 

and the depth of flooding is quite low, it is a financial issue rather than 

a health and safety issue.  The Waimakariri on the other hand – I mean 

typically, if you look at let’s say a 50 year event in the Avon River at 

Gloucester Street, we are talking about 50 cumecs, compare that with 

the Waimak sort of flood, I think in 500 years, four and a half thousand 45 

cumecs, something like that.  It is just – the order of magnitude are 
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larger and you would have fast flowing water, deep water, in places so 

it would be a health and safety issue as well, so flooding and financial 

issues. 

 

  [3.00 pm] 5 

 

MR WINCHESTER: Thank you, and in terms of the practicability of 

constructing adequate flood management protection for catchments 

within the urban area, within the city, have you looked at specific 

examples of what would be required? 10 

 

MR HARRINGTON:  We have looked at specific examples in terms of flood 

protection, say stop banks along the Avon River, for example, or 

indeed the Flockton Basin example, we looked at various alternatives 

there and we found them to be difficult to fund from the City Council’s 15 

coffers. 

 

MR WINCHESTER:  Yes, thank you Mr Harrington, thank you, sir. 

 

SJH:   Thank you, Dr Mitchell. 20 

 

DR MITCHELL:  Thank you, sir, good afternoon, Mr Harrington.  I just want 

to understand a few parts of the building blocks that have gone into the 

overall planning for flooding and if I stray into areas that are best 

covered by Ms Carter or Ms Brookland or Mr White, then please just 25 

tell me and I can do that. 

 

 As I understand it, the assessment of flood risk is considered in four 

individual elements.  It has got a rainfall event corresponding to a tidal 

event, corresponding with a sea level rise added on, and then a 30 

freeboard added on on top of that, and within the flood and tide level, 

there is a one in 200 return period flood corresponding to one in 20 tide 

and vice versa. 

 

 When you look at the overall picture of what the extent of the floor 35 

level and filled management area is, what are the dominating variables 

that determine the extent of that area?  

 

 I mean if, for example, you took 100 millimetres of freeboard as 

compared to 400 millimetres which has been used.  Does that make a 40 

small difference or does it shrink the area to next to nothing? 

 

MR HARRINGTON: It would not shrink it next to nothing because the 

maximum extent that we go out beyond what would be a flooding is 60 

metres north-south or 60 metres east-west, so if you strip that off the 45 

edge of the area that we have shown, it is not that different.  You can 
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also see the flooding maps as distinct from FLFMA, I mean I’m not 

sure whether we have provided examples of that. We certainly can 

provide that if you wish. 

 

DR MITCHELL:   Just in word terms though, what is the difference between 5 

the FLFMA and the flood map.  Is it 2 percent or 50 percent? 

 

MR HARRINGTON:   It might be 20 percent. 

 

DR MITCHELL:  Okay, that is fine, thank you.  You have mentioned the RPS, 10 

the RPS does not make any specific mention about the level of 

freeboard that should be applied nor what specific return period tidal 

event should be utilised. 

 

 It says, as I read it, it says that you must design to the point 5 percent 15 

annual probability with an appropriate freeboard. 

 

MR HARRINGTON:   Mm. 

 

DR MITCHELL:  In this modelling that has been undertaken, there has been an 20 

assumption made that the one in 200 year flood corresponds to a one in 

20 year tidal event so you have got a biggish tide with a flood back 

against it. 

 

 If you looked at a one in 200 year event full stop, eg, the probability 25 

that those two events were not independent of one another but were 

based on them occurring simultaneously what difference would it make 

to the model results? 

 

MR HARRINGTON:   We have not tested that to a great degree but we are just 30 

simply aware that you do get usually higher tide events during a storm, 

but they are not necessarily an extreme high tide and it would be 

unreasonable to have a one in 200 year storm and one in 200 year tide 

being simultaneous.   

 35 

DR MITCHELL:  And I accept that, and I probably did not ask the question 

clearly enough, if you just simply looked at modelling a scenario that 

had rainfall varying in accordance with what it does and tides varying 

in accordance with how they vary and then look at the one in 200 year 

event of those two things combined, would you get a significantly 40 

different result than the one when you assume that a one in a 200 flood 

event coincides with a one in 200 tidal event or - - -  

 

  [3.05 pm] 

 45 

SJH:   One in 20 tidal event. 
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DR MITCHELL:   A one in 20 tidal event. 

 

MR HARRINGTON:   Yes, no – I cannot quite understand your question to be 

fair. 5 

 

DR MITCHELL:   Well what is the probable – what I guess I am saying is, the 

risk – what is the risk of a one in 200 year rainfall event coinciding 

with a one in 20 tidal event, if the combined probability of those 

happening is one in 4,000, then you have got a significantly 10 

overcooked level of risk compared to what would happen one in 200 

years, and I am just trying to understand what the sensitivity of that is 

to the modelling results that have been undertaken. 

 

MR HARRINGTON:  Well I am not a statistician, you might be better at that 15 

than I am, but it is clear that the two probabilities are not totally 

independent. 

 

DR MITCHELL:   Yes, that is fair, I accept that. 

 20 

MR HARRINGTON:   Right. And so, the 200 x 20 does not necessarily work 

out in this particular case. 

 

DR MITCHELL:   Fair point, I accept that. 

 25 

MR HARRINGTON:  You know for example, in the 2014 flooding we had, 

there was about a 400-odd millimetre rise in sea level which was not 

explained by barometric (INDISTINCT 1.59) if you understand what 

that is? 

 30 

DR MITCHELL:   Mm'hm. 

 

MR HARRINGTON:   And that just happened, all right, and so these things do 

happen naturally, but certainly if you have a storm event which is 

usually associated with low air pressure and that is associated with 35 

higher tide than normal. 

 

DR MITCHELL:  All right, okay, no that is understood. In terms of the floor 

level infill management area outer boundary, in other words, the 

maximum extent of the overlay that is being contemplated, how would 40 

you describe the risk to a property owner that was sitting on the outer 

edge of that zone? What level of risk would they be subject to? 

 

MR HARRINGTON:   Low. 

 45 
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DR MITCHELL: Can you be a little more specific? What would be happening? 

I mean, what – yes, well, can you elaborate? 

 

MR HARRINGTON:   Well like anything, you are on the outer boundary, it is 

not a step function. When you go from an area that is wetted, to the 5 

outer edge of a buffer area, you are going from a known risk of getting 

some water to something less than that to, you know, very little for that 

return interval. 

 

 So it is just – it is really just a question of providing some buffer there 10 

for, you know, a series of misadventures that can easily occur when 

you’ve got the chaos of some sort of storm event, such as, you have got 

wind blowing up waves, and you have got cars driving by pushing up 

waves, you have got blockages of river ways and culverts and things 

like that, you know where you have cars falling into the river, getting 15 

stuck underneath bridges, we had things like that in Christchurch. So it 

is to cater for those sorts of eventualities. 

 

 But to be fair, you know, your risk is grading down, but that is the sort 

of the standard that we have applied and it is a rule of thumb. 20 

 

DR MITCHELL:  Am I right to think that the area that is between the fixed 

minimum floor overlay area and the outer extent of the floor level infill 

management area represents a lower risk area, generally speaking? I 

know you said “that is an area that has not been modelled”, but is that 25 

because it has not been sufficient priority in terms of risk to warrant 

modelling or is it just a matter of things are being done in some sort of 

logical order? 

 

  [3.10 pm] 30 

 

MR HARRINGTON:   There are factors of all that in it, but the further you get 

away from the main channels, the more complex it is to actually 

establish levels, because you have got the small channels, you have got 

secondary flow paths and things like that that you have to deal with. So 35 

those areas, if they have not been like Flockton Basin we would have 

done some really intense effort. Then they are much more difficult to 

get accurate.  

 

DR MITCHELL:   Is it – and that is understood – in terms of the specific 40 

question though is it correct to say that the areas that area outside the 

fixed minimum floor overlay are lower risk of inundation than those 

that are within it? 

 

MR HARRINGTON:   I would not say that.  45 
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DR MITHCELL:   You would not say that, okay. All right, thank you, 

Mr Harrington, thank you, sir.  

 

SJH:   Ms Dawson.  

 5 

MS DAWSON:   Thank you, Mr Harrington. Just looking at the high hazard 

areas that I understand are coming in stage 2 of this plan review 

process, just so that I can get my head around what is coming, is that 

just going to be about the Waimakariri River flooding or are there other 

areas that you consider to be high hazard areas that you are looking at 10 

addressing through the plan?  

 

MR HARRINGTON:   Yes, no, the regional policy justifying what high hazard 

areas are, and they are areas that in a one in 500 year event have a 

depth of water of a metre or higher, or they have lost (INDISTINCT 15 

1.39) times depth is greater than one. And there are areas around 

Christchurch which qualify for that. 

 

MS DAWSON:   Sorry, I am asking you, is that just the Waimakariri or are 

there other areas and if so, where are they?  20 

 

MR HARRINGTON:   No, it is not to do with Waimakariri at all. It is to do 

with the local rivers.  

 

MS DAWSON:   The local rivers? 25 

 

MS HARRINGTON:   Yes. 

 

MS DAWSON:   So there will be various parts of the local rivers that will be 

addressed?  30 

 

MS HARRINGTON:   Yes, I mean – an obvious example is Henderson’s 

Basin, Cranford Basin and there are a few other spots around town as 

well.  

 35 

MS DAWSON:   So we can expect more on that topic in the future? 

 

MR HARRINGTON:   Yes.  

 

MS DAWSON:   And you also – I think somewhere in your evidence talk 40 

about the fact that there are going to be some more minimum floor area 

overlays coming to us in stage 2, is that correct and if so, have you got 

any indication at the moment where those areas might be?  

 

MR HARRINGTON:   That is not my specialist area. And so can I defer that 45 

question to Ms Brookland? 
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MS DAWSON:   Yes, certainly. I was going to ask another question about the 

web mapping, where you can go into the web and get the floor areas 

which you refer to. And again, defer me to the next witness if you think 

that she can answer this better, but does it cover the whole of the floor 5 

level fill management area or does it just cover the fixed minimum 

floor area overlay?  

 

MR HARRINGTON:   Yes, the website is not done necessarily as a part of the 

district planning operation. It was put up shortly after the earthquake in 10 

order to get information out as quickly as we could. And the 

information on that is that the flood management areas are shown but 

not the FL/FMA as we know it in the Proposed District Plan. So it is 

the existing - - - 

 15 

MS DAWSON:   Existing flood management areas?  

 

MR HARRINGTON:   - - - it is the existing flood management areas.  

 

MS DAWSON:   Okay, all right, and the FLNA covers now a much wider 20 

area? 

 

MR HARRINGTON:   Yes.  

 

MS DAWSON:   Can I just ask you another question about the Henderson’s 25 

Basin ponding area. Again, so the extent of the ponding area in 

Henderson’s Basin that is in the existing plan that came in through 

variation 48, is it less than the extent of the ponding area shown in the 

Proposed District Plan that is before us now?  

 30 

MR HARRINGTON:   I would have to have a look at a map and just confirm 

that.  

 

MS DAWSON:   If you do not know, you do not know. 

 35 

MR HARRINGTON:   Yes, I have not got - - -  

 

MS DAWSON:   So there has not been a marked change in that? 

 

MR HARRINGTON:   How do you mean “a marked change”?  40 

 

MS DAWSON:   Well, a significant change?  

 

MR HARRINGTON:   There has not been a marked change, not a significant, 

not a major change.  45 
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MS DAWSON:   There has not been a major change? No, that is what I wanted 

to know. Just one last question, turning to paragraph 9.27 of your 

evidence, and I found this paragraph hard to understand.   

 

  [3.15 pm] 5 

 

 And where you say “there is a one and 200 year event is rare so it is 

appropriate to protect the most vulnerable areas to this standard, but a 

lesser standard could perhaps apply in other areas.”  Now, what was 

your point here, what were you trying to say to us there? 10 

 

MR HARRINGTON:   I think there was some reference to, we could have 

different standards in different parts of the city, was what I might have 

been alluding to in that one. 

 15 

SJH:   So talking about different freeboards? 

 

MR HARRINGTON:   Different freeboards, okay. 

 

MS DAWSON:   Yes, so is that what you are saying? 20 

 

SJH:   Is that what you are talking about because I had the same trouble. 

 

MS DAWSON:   Yes, it was hard to follow, because you were saying well 

maybe, okay, in the one and two hundred year it is appropriate to have 25 

a floor level standard but perhaps in other areas beyond it there might 

be a need for alternative approaches. I just was not sure what you 

meant in that paragraph. 

 

 The Government submission, I think it was talking about alternatives to 30 

setting floor levels above, which is the freeboard above the one and 

200.  

 

MR HARRINGTON:   Yes, the City Council has taken the approach of saying, 

well okay we will implement this particular standard by setting floor 35 

levels at one and 200 hundred year level, and the Government 

submission was saying, well you could all these other things, you could 

wet proof the houses and you could have floor levels at minus a metre 

or something and wet proof the house up to whatever level. 

 40 

 I guess that is the possible thing to do, we have proved that in a house 

by demonstration following the earthquakes here, but if that sort of 

approach is taken, and bearing in mind that the City Plan process is a 

consenting process, it would be possible on a site by site basis for an 

individual to come in with a plan and say – I want to wet proof my 45 

house, I want to put my floor level at minus a metre, and I will wet 
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proof my house up to the top, and that would be a sort of a process that 

the City Council would look at on its merits on a site by site individual 

consent basis.  Rather than a general approach that we are taking in the 

City Plan here, where we would start off with the idea that we should 

be having the floor level at one and 200 year level and listen to 5 

people’s views around that. 

 

MS DAWSON:   I am guessing it is something that somebody should come to 

you as an exception, people apply to - - - 

 10 

MR HARRINGTON:   As an exception, yes, that is why I am saying 

alternative approaches on a site by site basis. 

 

MS DAWSON:   All right, thank you very much.  Thank you.  

 15 

SJH:   Ms Huria? 

 

MS HURIA:   Yes, in relation to the mitigation of flooding, you agreed that 

there are a number of options, and you said something which I think 

was “discharged ground”.  I’m not sure what that means? 20 

 

MR HARRINGTON:   Okay.  There are places around the city where the 

groundwater level is considerably below the ground surface, and there 

are gravel seams which are dry, and if you pre-treat the water then you 

can discharge surface water into those aquifers, dry aquifers if you like 25 

underneath the city, and that particular approach is practised in areas 

out west of the city particularly. 

 

MS HURIA:   Do you just put a pipe down? 

 30 

MS HURIA:   Well you dig a well basically, a large well and it discharges 

downwards rather than discharging upwards. 

 

MS HURIA:   Thank you.  No further questions, sir.   

 35 

SJH:   Judge? 

 

  [3.20 pm] 

 

JUDGE HASSAN:   Thank you, Mr Chairman.  Just a few questions, thanks 40 

Mr Harrington. When you gave your synopsis, your summary at the 

beginning, I took a note of your first point where you describe the 

progression from swamp to city and you described a reference to a 

book that was on that topic, and I think you ended up on that particular 

first point, in saying that the goal was to achieve a more resilient 45 

housing stock for the city. Do you recall that? 
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MR HARRINGTON:   Yes. 

 

SJH:   And just looking at this issue of the nature of that stock, the regional 

policy statement direction that you refer to in your discussion with Mr 5 

Lewis, that is focused on new development, is it not, as opposed to 

existing houses? 

 

MR HARRINGTON:   The regional policy? 

 10 

SJH:   Sorry, I did not mean to trip you up on that. Policy 11.3.2, avoid 

development in areas subject to inundation, and my understanding is it 

refers to any new subdivision, use and development. I will make it 

easier for you, I think. Otherwise, we do not want to waste time on this. 

 15 

MR HARRINGTON:   Yes. 

 

SJH:    The emphasis of the plan is on new development, is it not? 

 

MR HARRINGTON:   Yes. 20 

 

SJH:   Yes, new housing stock, not existing stock? 

 

MR HARRINGTON:   It does not differentiate, really. 

 25 

SJH:   Well it is not going to impose a restriction on an existing house, is it? It 

is just going to be imposing a restriction in setting a new floor area in 

development terms? 

 

MR HARRINGTON:   But it could be a house that is being redeveloped on-30 

site, so it is no necessarily a new subdivision. That is my point. 

 

SJH:   Yes, I understand. Thank you for that. That has helped clarify. But if we 

look at, say, stock that is not being developed, stock that might not 

involve renovation, say, existing houses in the Flockton Basin. 35 

 

MR HARRINGTON:   That is correct. 

 

SJH:   So the plan does not provide for those, and it would obviously be quite 

difficult for the plan to provide for them. 40 

 

MR HARRINGTON:   Correct. 

 

SJH:   But you were asked a question in regard to alternative ways of dealing 

with this risk. So what I understand at the moment is a one in 200 year 45 

flood, the emphasis on providing more resilient stock, the plan will 
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only deliver something in regard to new housing stock or renovated 

housing stock, and will not do anything for existing stock? 

 

MR HARRINGTON:   Correct. 

 5 

SJH:   In flood protection work, so really, the only other method of dealing 

with that existing stock, are they not? 

 

MR HARRINGTON:   That is correct. 

 10 

SJH:   Now, Mr Lewis asked you some questions in regard to Section 32 in 

cost-benefit analysis, and I think you answered him when he asked you 

whether or not there had been some discussion with you around the 

alternative of flood protection works as opposed to plan regulation, and 

I think your answer was no one discussed it with you. Is that correct? 15 

 

MR HARRINGTON:   I do not remember any in depth discussions on that, no. 

 

SJH:   Well, any discussions of any material nature in regard to Section 32, 

there was none with you? 20 

 

MR HARRINGTON:   Well, on specialist topics, yes, but not on everything. 

 

SJH:   Are you qualifying your answer in regard to Mr Lewis now, or are you 

saying it is the same answer? I just want to get some clarity here before 25 

I ask my next question. 

 

MR HARRINGTON:   There will have been limited discussion is all I will say. 

 

SJH:   Are you the person in the Council who there would be such discussions 30 

with if there were to be a cost-benefit analysis done of the alternative of 

doing flood protection works to imposing rules in the plan? 

 

MR HARRINGTON:   It is likely I would be involved, yes. 

 35 

SJH:   Are you the responsible officer for that discussion? 

 

MR HARRINGTON:   I could be. That is something you ask - a manager 

might answer that question. 

 40 

SJH:   So you are not sure whether you have that responsibility or not? It 

depends on someone else’s choices as to whether you are responsible? 

 

MR HARRINGTON:   Yes. 

 45 

SJH:   Okay, who would be that manager? 
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MR HARRINGTON:   At the time of getting this going, it would be Redsmith 

(ph 4.40) I suppose. That would be my team leader. 

 

SJH:  Thank you. Just one other matter. If I could go to paragraph 9.3 of your 5 

evidence, and you can tell me if this is the right question for you. You 

refer to word “we” in 9.3 – “we are aware of deficiencies in the models 

and so forth”, and there is another witness that deals with this shortly. 

 

  [3.25 pm] 10 

 

 But in terms of what is required by way of site specific assessment 

when a new development or a modification to a house comes forward 

for floor area assessment, and if it is outside the fixed floor area, and it 

is still within the zone if you like, on that individual basis, would the 15 

person best qualified to undertake that be a soil or water engineer, or 

someone with those qualifications?  To undertake an analysis to 

determine an appropriate floor level? 

 

MR HARRINGTON:   Yes, or somebody with specialist training, yes. 20 

 

JUDGE HASSAN:   And presumably with some sufficient knowledge of the 

context in order to provide an informed opinion? 

 

MR HARRINGTON:   Correct. 25 

 

JUDGE HASSAN:   So, there have been questions around the ability to deal 

with these matters, say, through the mechanism of a certification – in 

other words someone coming forward with an analysis to establish a 

floor level, applying the appropriate criteria by way of consideration of 30 

all of the different matters in regard to setting that level, but it is 

outside the fixed area, so it has to be done on an individual basis. 

 

 In your opinion, could that be done by an appropriately qualified and 

informed person and peer reviewed, provided it was done to criteria in 35 

order to certify that the floor area, level, should be at a certain level – 

would that be adequate in your opinion? 

 

MR HARRINGTON:   Yes, it would. 

 40 

JUDGE HASSAN:   And on that basis, do you think the Council would be able 

to act on that certified and peer reviewed analysis to determine a floor 

area on an individual basis? 

 

MR HARRINGTON:   Yes, it could. 45 
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JUDGE HASSAN:   Thank you very much. 

 

SJH:   Thank you. Mr Harrington, I just want to go back to 9.27 that Ms 

Dawson was talking about, where you talk about a one in 200 year 

flood. 5 

 

MR HARRINGTON:   Yes. 

 

SJH:   Rather rare so you only protect the most vulnerable areas. It follows that 

the lesser standard applying to other areas they are less vulnerable 10 

areas, does it not? 

 

MR HARRINGTON:   Yes. 

 

SJH:   And if you are in the vulnerable area you know you got to have 400 15 

millimetres of free board? 

 

MR HARRINGTON:   Well, when I was talking about the most vulnerable 

area, what I am saying is that you got a house with a particular floor on 

which, you know, everybody’s living contents and what not exist so 20 

that, and when you look at from a catchment perspective, it is one of 

the most vulnerable areas in a catchment. 

 

SJH:   But if you are in a vulnerable area, you have some certainty as to what is 

required. 25 

 

MR HARRINGTON:   By - - -  

 

SJH:   For a new development or - - -  

 30 

MR HARRINGTON:   Yes. 

 

SJH:   - - - renovations et cetera, but if you are in a less vulnerable area, you 

have less certainty because you need to go to the Council and get it 

assessed on a site by site basis, is that correct? 35 

 

MR HARRINGTON:   No, no, the least - - -  

 

SJH:   Is that what you are saying? 

 40 

MR HARRINGTON:   No. I am saying that for floors, a house, a house, 

particularly above floor level, there is the most vulnerable area of the 

catchment. A street on the other hand is less vulnerable and it could 

flooded with some inconvenience but probably at no particular cost. 

 45 
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SJH:   Well why then do you talk about the building consent process addresses 

it, if it is not a site by site assessment of floors? You do not refer to 

streets when you are talking about building consents do you?  The 

concern I have is that the less vulnerable you are, the less certain you 

are, in other words you have got to go through more hoops, and that is 5 

what your 9.27 is saying. 

 

MR HARRINGTON:   I do not read it that way. 

 

SJH:   So you are talking about less vulnerable areas, you are talking about 10 

streets? 

 

MR HARRINGTON:   Streets or somebody’s garden. 

 

SJH:   Okay, thank you. Mr Lewis, any questions arising from the Panel’s 15 

questions of Mr Harrington? 

 

MR LEWIS:   No your Honour. 

 

SJH:   Thank you. Mr Winchester? 20 

 

MR WINCHESTER:   Just one if I may, sir, and it is on that same paragraph – 

is there anything in the Plan, Mr Harrington, as far as you are aware 

that precludes different approaches such as wet proofing and dry 

proofing and corrosion free building materials being pursued as an 25 

alternative to a fixed floor level, is that an available option under the 

plan? 

 

  [3.30 pm] 

 30 

MR HARRINGTON:   Well, we expect it’s something that could be, that 

would be, if somebody really wanted to do that they could do it on a 

site-by-site basis as a part of the consenting process. 

 

MR WINCHESTER:   Thank you.  Thank you, sir. 35 

 

SJH:   Yes, well will take the afternoon adjournment for 10 minutes, thank you. 

 

ADJOURNED [3.30 pm] 

 40 

RESUMED [3.43 pm] 

 

MR WINCHESTER:   Just, Mr Harrington was not formally released, sir. 

 

SJH:   My apologies, you are released, Mr Harrington. 45 
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<THE WITNESS WITHDREW [3.43 pm] 

 

MR WINCHESTER:  Just on a precautionary basis, I did not want him to 

scarper. 

 5 

 Thank you, sir. 

 

SJH:   Thank you, Mr Harrington. 

 

MR HARRINGTON:   You are welcome, sir. 10 

 

SJH:   Yes, thank you, Mr Winchester. 

 

MR WINCHESTER: Next witness is Ms Iris Brookland, so I call 

Ms Brookland. 15 

 

<IRIS BROOKLAND, affirmed [3.44 pm] 

 

<EXAMINATION BY MR WINCHESTER [3.44 pm] 

 20 

MR WINCHESTER:   Good afternoon, now your full name is Iris Brookland? 

 

MS BROOKLAND:   Yes. 

 

MR WINCHESTER:   And you have the qualifications and experience set out 25 

in your statement of Evidence-in-Chief? 

 

  [3.45 pm] 

 

MS BROOKLAND:   Yes. 30 

 

MR WINCHESTER:   And you have produced two statements of evidence for 

this hearing, Ms Brookland, the first being your evidence-in-chief dated 

13 February 2015 and the second being a statement of rebuttal evidence 

dated 27 February 2015? 35 

 

MS BROOKLAND:   Yes. 

 

MR WINCHESTER:   Do you have any changes to either of those statements? 

 40 

MS BROOKLAND:   No, I have not. 

 

MR WINCHESTER:   Thank you, Ms Brookland.  Now, you have got your 

summary of your evidence, please read that out for the Panel and then 

remain to answer any questions. 45 
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MS BROOKLAND:   Thank you.  My name is Iris Brookland.  I hold the 

position of Planning Engineer for Stormwater in the City Water and 

Waste Planning team of the Christchurch City Council.  I have been in 

this position for just over three years now.  I hold a Bachelor Degree in 

Environmental Engineering from the University of Applied Science in 5 

Lubeck in Germany, and a Master’s Degree in Applied Science from 

Lincoln University in New Zealand. 

 

 As a planning engineer I review and interpret flood models, process 

and map flood model result data in GIS, manage data updates for our 10 

floor level viewer (ph 1.06) website and I also oversee and set 

minimum floor levels under the Building Act and the City Plan.  I also 

give general advice on flood risk and provide expert input for resource 

consent applications. 

 15 

 I have been engaged by the City Council to give evidence in relation to 

mapping of the floor level and fill management area known as FLFMA 

because I will use that word more often soon, in the practice of setting 

minimum floor levels for flood limitation purposes. 

 20 

 For the Proposed Replacement District Plan I have processed flat 

model results for the one in two hundred year flood event using 

specialised software.  I derived the extent of the FLFMA by adding a 

freeboard of 250 millimetres to the model water surface and extending 

this area horizontally to land within the freeboard elevation and 25 

horizontal buffer.  The resulting areas have been identified as the 

FLFMA. 

 

 The boundary follows the outline of the two-dimensional flat model 

grid cells.  We have chosen not to further edit (ph 2.17) the FLFMA to 30 

show the location of the areas that are within these parameters.  This 

has resulted in the FLFMA boundary looking zig zaggy or pixelated 

and not following property boundaries which has caused some 

contention amongst property owners who have made submissions. 

 35 

 I have reviewed 46 of the submissions made regarding the FLFMA 

boundary.  I checked the model results or tidal levels against the very 

detailed terrain model based on the most recent LiDAR data.  I found 

that the FLFMA would remain on 45 of these properties to some degree 

and that the entire elevation of one property is above the FLFMA level.   40 

 

 In my opinion the outline of the FLFMA is technically correct in 

general but I accept that there might be other considerations that may 

lead to adjustments.  These are outside my expertise and have been 

discussed in the evidence-in-chief of Ms Janice Carter.   45 
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 In my evidence-in-chief I also explain the process and challenges of 

setting minimum floor levels.  Floor levels can be generated by the 

specialised software programme that I also used for the delineation of 

the FLFMA.  In an ideal world it would be that easy.  However, there 

can be many factors influencing the appropriate floor level for a 5 

particular property.  These can be related to model coverage, flood 

mechanisms and topography. 

 

 We usually review and in many cases adjust the generated floor levels 

before publishing them on our floor level viewer website.  The need to 10 

review and adjust generated floor levels was one of the reasons to limit 

the fixed floor level overlay to areas that were manageable to review 

and adjust with the resources and time available for the Proposed 

Replacement District Plan. 

 15 

 Another reason is that in this area flood mechanisms are clear.  The 

selected properties are located along the main river channels and tidal 

areas where we do not expect modelling to change significantly in the 

future.  The Council provides interim floor and flood level information 

on a property by property basis on a dedicated website.  Areas of 20 

uncertainty where we not yet have done assessments are not shown.  

For properties not shown we offer a floor level assessment service.   

 

 Since September last year we have also included in our assessment 

information on the proposed FLFMA and the likely resulting changes 25 

in floor level requirements.   

 

  [3.50 pm] 

 

 We endeavour to include the new floor levels on our website once they 30 

have been reviewed.  Also that was my highlights and I would like to 

add if it is okay to some points that Mr Harrington has been discussed 

with you. 

 

 There was one question relating the area difference between the 35 

FLFMA and the actual model to some extent.  Mr Harrington estimated 

this to be about 20 percent, my estimate would be a bit less but you can 

form your own view if you look at the flood maps that were produced 

for the expert caucusing for flooding. These maps show an actual 

amount of water as well as the FLFMA. 40 

 

SJH:   So what percentage do you put it at Mr Harrington said 20 you said 

slightly less? 

 

MS BROOKLAND:   I would put it at five. 45 
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SJH:   Okay, well that is more than slightly. 

 

MS BROOKLAND:   I mean everybody can have a look at these maps and see 

the difference we have not done any calculations on that.  There was 

another point about maximum floor overly and the level of risk, of the 5 

flood risk outside and inside this overlay and I would like to add that I 

do not see a difference based on how easy it is to assess really.  It does 

not relate to the flood risk itself. 

 

 There was another question whether there are more fixed minimum 10 

floor level areas to come.  I am not 100 percent sure about that that 

could be more, preferably not.  That would be my answer.  On the 

website coverage was another question and I would expect we will 

endeavour to cover all areas it is not just the fixed floor level overlay 

on this website. As soon as we have done an assessment it will go on 15 

the website for information purposes. 

 

 Thank you for that. 

 

SJH:   Thank you, Mr Radich? 20 

 

<CROSS-EXAMINATION BY MR RADICH [2.53 pm] 

 

MR RADICH:   Thank you, sir, good afternoon Ms Brookland.  Just to pick up 

on the point that you made second to last there so ultimately in your 25 

evidence at 7.6 you mentioned in your final sentence in your view as 

well it is not feasible and practical to include all properties within the 

FLFMA and the fixed floor level overlay. I think that is the fixed 

minimum floor overlay is it not? 

 30 

MS BROOKLAND:  Yes, I unfortunately got that wrong. 

 

MR RADICH:   Yes, no that is all right, there are many acronyms here, shall 

we give them names, all single, (INDISTINCT 3.35) or something like 

and you have said that you have explained that by reference to your 35 

previous paragraphs and am I right in thinking that one of those 

paragraphs would be 6.3 if you go back a couple of pages to 10 and 

there you are looking at the factors that can influence the required for 

the actual floor level for a property and you have listed some of them 

there. 40 

 

MS BROOKLAND:   Yes. 

 

MR RADICH:   Could you just expand this for me please to explain a little 

further by reference to those sorts of factors why you do not see it as 45 
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feasible now within the information you have available to extend the 

fixed minimum floor overlay? 

 

MS BROOKLAND:  Would you like me to follow these points in paragraph 

6.3? 5 

 

MR RADICH:   Yes, and I think that the reason I ask the question is that it is 

important for the Panel to understand that the certainty has reached its 

outer parameters based upon the information that you have and your 

reasons for that conclusion? 10 

 

MS BROOKLAND:   Okay, so independent from the quality of the models we 

can have different model surfaces if we have got a very detailed model, 

for example the Dudley Creek model we get flooding in the street and 

we get flooding in the street and the street could be a bit higher than 15 

this street and then we have to work out the floor levels for the property 

in between these streets and this programme just extrapolates the levels 

and interpolates when they come together and meet - - -  
 
 20 
** 
 
 

  [3.55 pm] 

 25 

 - - - property in between these streets and this programme just 

extrapolates but then interpolates when they come together and meet, 

so you could end up with a level that is based on this flooding down 

here, but in reality the water would just run down and pond in the other 

street as well, so for this property, that level would be more 30 

appropriate. 

 

 And these are the things we look at when we do these assessments.  If 

we are happy with the model, we still need to look at how the 

topography works and which level that has been generated relates to 35 

which water surface and if it is the right one. 

 

 That would be point A. We can also have water surface and land that 

slopes down, slopes up a bit and down within the freeboard and if you 

just stretch out forever, you would not have higher ground and you 40 

would – which is not just like include these low lying properties and 

apply a flow level based on that water surface to this property down 

here.  So that is point B. 

 

MR RADICH:   Okay. 45 
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MS BROOKLAND:  Point C has to do with the modelling.  So we have got the 

traditional river models in Christchurch that model catchments that are 

connected to channels and then we get all the water in the channels, the 

water then rises and it floods back from the river backwards. 

 5 

 These models do not account for the water that falls within the 

catchment and like collect in depression areas, and has difficulty 

getting to the river, and for these areas, it would be important to look at 

this as well, not just what the river does because these areas will be 

high up.  That is point C. 10 

 

 Point D is the fact that we do not have a detailed model for every 

tributary in Christchurch. 

 

 Point E relates to point C really. The question areas if the model does 15 

not have the network attached, the water will just sit there and 

(INDISTINCT 2.34) don’t pick up in the overland flow path because 

of that.   So these points are a bit inter-related really. 

 

MR RADICH:  No, that is helpful, just to understand the basis for the 20 

conclusion you reach about the extent of the (INDISTINCT 2.53) of 

floor overlay.  So as you say in your 7.6, it is not practical for these 

sorts of reasons to extend that overlay. 

 

 Is there scope to produce more certainty through a mechanism that 25 

might include, for example, a certification process, a technical 

assessment purely of a set of criteria if you were inside the FLFMA but 

not within the overlay? 

 

MS BROOKLAND:  Yes, we would look exactly at the points that I just 30 

explained. 

 

MR RADICH:   That you mentioned? 

 

MS BROOKLAND:  Yes.  And we do that already when we set two levels 35 

under the building code. 

 

MR RADICH:  Okay.  Because at the moment the way in which that is dealt 

with, just to do a comparison against the prospect of some sort of 

certification – have you got the plan anywhere near you, the Natural 40 

Hazards Chapter Proposal? 

 

MS BROOKLAND:   Yes. 
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MR RADICH:   If we look please at 5.8.1.2 and that is – or depending on 

which version you have got, but if you can find 5.8.1.2 and here are the 

restricted discretionary activities for the FLFMA, that is right, is it not? 

 

MS BROOKLAND:   Mm’hm. 5 

 

MR RADICH:   If you just look down the column there, and if you look, just 

for example, RD 5, restricted discretionary number 5, filling or 

excavation is not a permitted activity, et cetera.   And there are then a 

range of criteria to be considered were this proposal to be given effect. 10 

 

 Could you, through a certification process, through a technical 

assessment of all of the necessary criteria, provide a mechanism to 

achieve permitted activity status for example or approval, let me put in 

that general term, approval rather than going through a resource 15 

consent and ticking all criteria like these. 

 

  [4.00 pm] 

 

MS BROOKLAND:  So it would be in effect coming with a floor level, it has – 20 

yes, it is of high quality - - -  

 

MR RADICH:   Mm'hm. 

 

MS BROOKLAND:  - - - and has gone through a process and met some 25 

criteria. 

 

MR RADICH:   Yes. 

 

MS BROOKLAND:  Yes, I think we could do that. We would have to 30 

acknowledge that we not have the same information for all areas in 

Christchurch - - -  

 

MR RADICH:   Yes.  

 35 

MS BROOKLAND:  - - - depending on what has been modelled and where 

calculation has been done, whether the model is detail or not, same 

points again. So we would need to accept that we have some floor 

levels based on less information than others. 

 40 

MR RADICH:   Yes.  

 

MS BROOKLAND:   And another concern – not concern – point that I would 

like to add to the certification is that we are concerned about the change 

in modelling that Mr Harrington has also talked about that we do model 45 

upgrades and they can reside in changes and predicted levels. So if we 
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had certification I would like to see an expiry date of the floor level, 

maybe six months, maybe a year after a building consent has been 

obtained. 

 

MR RADICH:   Okay. 5 

 

MS BROOKLAND:   So that we cannot build to floor levels that have been set 

10 years ago, so that would be one concern I have with that. 

 

MR RADICH:   Some of the assessment criteria in this table are reasonably 10 

discretionary, are they not, they require the exercise of judgement, but 

from what you are saying, am I right in understanding that you are 

comfortable that they could be replaced with a set of quite rigid 

objective certifiable criteria? 

 15 

MS BROOKLAND:   Yes, I think so, yes. 

 

MR RADICH:   Okay, and for example, if you look down that list of criteria 

that is there at the moment at subparagraph D, would you agree that 

this sort of assessment effects on character ecology and amenity values 20 

do not necessarily belong in a set of hazard rules for floor levels like 

this, very general set of criteria. 

 

MS BROOKLAND:   I cannot really talk about - - -  

 25 

MR RADICH:   No. 

 

MS BROOKLAND:   - - - rules and plans, I am not a expert. 

 

MR RADICH:   That is fine. Just finally, at the moment with some good reason 30 

the rules that relate to the FLFMAs and thick minimum floor overlays 

to flooding, take about 20 pages of explanation in the document by the 

time you have gone through all the criteria. 

 

 Would you see the benefit in whether it would be in an explanatory 35 

statement in this proposal or in some policies in there being a clear 

explanation for the lay person of how a risk is being defined and how 

the zoning decisions have been made based on that risk? 

 

MS BROOKLAND:   I - - -  40 

 

MR RADICH:   No. 

 

MS BROOKLAND:   - - - I would prefer not to answer this question because it 

is really about plans and not my - - -  45 
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MR RADICH:   That is fine - - -  

 

MS BROOKLAND:   - - - expertise. 

 

MR RADICH:   - - - I am very happy to leave it there, thank you, Mr 5 

Chairman, no further questions. 

 

MS BROOKLAND:   Thank you. Mr Lewis? 

 

<CROSS-EXAMINATION BY MR LEWIS [4.03 pm] 10 

 

MR LEWIS:  Than you. The FLFMA affects how many properties in 

Christchurch? 

 

MS BROOKLAND:  I think Mr Harrington has provided you with this number 15 

in his evidence, but I think it was about 40,000. 

 

MR LEWIS:   Right, and the flood – the old – the existing district scheme is a 

flood management area, do you know how many properties are affected 

by that? 20 

 

MS BROOKLAND:   That was also provided to you, it is about 20,000 from 

my memory. 

 

MR LEWIS:   Yes, the Panel might like to hear that though. 25 

 

MS BROOKLAND:   It is in the section 32 report. 

 

MR LEWIS:   Okay, when you work out your flood levels for properties you 

are using the models that are given to you, if the modelled floor level is 30 

wrong and say 300 millimetres too high over a big area such as the 

Henderson Basin and that sort of thing, would you have realised that 

the flood level – would there be any indication to you that maybe that 

model was wrong? 

 35 

  [4.05 pm] 

 

MS BROOKLAND:   I think I would notice that in localise areas, yes. 

 

MR LEWIS:   But not on a large area? 40 

 

MS BROOKLAND:   If they are making sense relative to each other I might 

not notice it, I do look at model parameters and I know a bit about the 

model parameters, yes. So I have found mistakes in models, yes.  

 45 
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MR LEWIS: You use the EQC 2-flow model to check properties affected. 

Have you used that to check the model results for the Henderson Basin 

or the Cashmere Stream area properties that border on them?  

 

MS BROOKLAND:   I can recall that I compared it. But I do not know how it 5 

stacked up anymore, I do not have that memory. But I have found 

shortcomings in that model as well.  

 

MR LEWIS:   Thank you.  

 10 

SJH:   Any re-examination Mr Winchester? 

 

MR WINCHESTER:   No, thank you, sir.  

 

SJH:   Thank you, Dr Mitchell?  15 

 

DR MITCHELL:  Thank you, sir. Good afternoon, I have just got a couple of 

questions. I asked Mr Harrington how he would define the risk to a 

property that was on the outer extremity of the floor level and fill 

management area, in other words outside the area that you have 20 

identified as being at risk from flooding or with sufficient risk of 

flooding they have rules associated with it. How would you quantify 

the risk of a property that was so located?  

 

MS BROOKLAND:   It would be close to one in 200 year probability.  25 

 

DR MITCHELL:   Of there being some water on the - - - 

 

MS BROOKLAND:  Of having water on the property. It is not saying what 

damage the water does to the property.  30 

 

DR MITCHELL:  All right, the only other question I have is – sorry, I have got 

two questions. It seems to me that there is some degree of statistical 

independence between return period for a flood and return period for a 

tidal event. And I appreciate they are not completed yet, but have you 35 

looked at, or has anybody looked at the sensitivity of how the choice of 

those two return periods influences the results?  

 

MS BROOKLAND:   No, I have not looked at that sensitivity, but I can say 

that for the proposed district plan purposes the tide level with one metre 40 

sea level rise overrules modelling levels in a lot of areas. So it is almost 

irrelevant what you attach to the model because if you project the tide 

level inland, you get higher levels from that.  

 

DR MITCHELL:   Is that the 1 in 200 year tidal level swamps, if that is the 45 

right word - - - 
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MS BROOKLAND:   Yes, so we have done the peak of the peaks pretty much. 

We took the 1 in 200 year model with the 1 in 20 year tide, mapped 

that out, then we did it the other way around and then we also took the 

200 tide level and projected it inland on an elevation model without any 5 

modelling. And that level in many areas is higher than any model level 

of the other two - - -  

 

DR MITCHELL: So the tide level is the fundamentally determinative 

parameter in terms of dividing the FLFMA? 10 

 

MS BROOKLAND:   Yes, especially with that 1 metre sea level.  

 

DR MITCHELL:  All right, thank you, that is very helpful. The final question 

is, I understand your technical view of saying that the edge of the 15 

boundary should be pixelated because that is what the model says. 

Given that the risk on the boundaries of those is very small, as you 

have said, would it not make sense for ease of understanding just to 

smooth it all out and say this is the line, if you are on this side of the 

line you are okay, if you are on the other side of the line, you are not. 20 

Rather than having to sort of trace out which part of the pixel is on your 

property? 

 

MS BROOKLAND:  Yes, I think it would make sense. I have not done – I 

have started doing that and then I avoided that process because I could 25 

not come down with a rationale. Should the line be there or there and 

how much of the property – so I would like to leave that up to planning 

people.  

 

DR MITCHELL:  All right, I understand that. Thank you very much, thank 30 

you, sir.  

 

SJH:   Ms Dawson? 

 

MS DAWSON:   No, thank you. I think you have answered all my questions as 35 

we went on. Thank you very much.  

 

SJH:   Ms Huria? 

 

MS HURIA:  I am just a little unclear, your rebuttal evidence, page 9, 4.2, 40 

there are a couple of submitters who were concerned about properties 

in the design stage, and you’ve responded that there is information 

available and it was put up as an indication of what the proposed levels 

might be, and then you have said that you have assessed at least 156 

properties, the minimum finished floor levels, and they were under that 45 

level that you have put on the website, is that - - - 
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  [4.10 pm] 

 

MS BROOKLAND:  No, sorry, that is the language slip here.  It is under the 

proposed plan I assessed them, so I used the modelling for the 5 

Proposed District Plan - - - 

 

MS HURIA:   I see, yes. 

 

MS BROOKLAND: - - - and assessed these levels with the new modelling, the 10 

one below there, 

 

MS HURIA:   Yes, thank you.  Right.   

 

SJH:   Judge? 15 

 

MR HASSAN:   Thank you, Mr Chairman.  Good afternoon Ms Brookland, 

likewise most of my questions have been addressed to you in questions 

and answers.  Just one question for you and then I might just observe 

something to Mr Winchester shortly.   20 

 

 Just in terms of when you were dealing on a property on an individual 

basis outside the fixed floor area, does that information at that 

individual scale of that particular development assist the Council in 

understanding more precisely the position, or the risk if you like, for 25 

neighbouring properties as well, does it help develop the Council 

database of information? 

 

MS BROOKLAND:  Yes, it can.  Yes, we quite often look at one property that 

is on our website where we don’t have enough information, do an 30 

assessment and then we edit the neighbouring properties as well 

because it’s relevant to these properties.   

 

MR HASSAN:  So when a neighbouring property puts forward its proposal, 

when you say it does sometimes, would you typically look at what has 35 

come in recently and around the area to help inform your thinking? 

 

MS BROOKLAND:  It depends on how busy we are.  Sometimes we just go 

through them very quickly, because we have got a big wait list, and if 

we have got time, yes, we look at it and add it on our database, yes. 40 

 

MR HASSAN:   Well perhaps put it another way, in terms of the workload 

issue, if information is on the Council system because it has been 

submitted, would it help if a person wanting to undertake a 

development had recourse to that information as well, informing their 45 

own proposal and putting it in front of the Council? 
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MS BROOKLAND:   If it was someone suitably qualified and experienced, but 

we would still need to review that, so I don’t think it would take work 

away from us. 

 5 

MR HASSAN:   Yes, and do you have any comment to make on who would, in 

terms of suitability and experience for the role of certification, would 

you suggest that a peer reviewed approach is appropriate? 

 

MS BROOKLAND:   Peer review is always good.  Ideally, yes. 10 

 

MR HASSAN:   Ideally? 

 

MS BROOKLAND:   Yes. 

 15 

MR HASSAN:  And in terms of the nature of the qualification required, I mean 

your own qualifications from overseas’ universities and in New 

Zealand, in your discipline, what would be the discipline you would 

expect from a consultant in terms of their qualification, would it be a 

discipline in engineering or? 20 

 

MS BROOKLAND:  Engineering, geo experts would be required, geographic 

would be helpful. 

 

MR HASSAN: Would you be in a position to put down what those 25 

qualifications would be with a bit more consideration? 

 

MS BROOKLAND:   Yes, if I had some discussion with my colleagues, yes. 

 

MR HASSAN:   Possibly you could talk to Mr Winchester and he could tell us. 30 

 

MS BROOKLAND:   Yes.  

 

MR WINCHESTER:   Yes. 

 35 

MR HASSAN: Mr Winchester, just one thing I would observe from the 

questions which I found helpful from Mr Radich was his questioning 

around assessment criteria and in view of Ms Carter giving evidence, it 

occurs to me that this is one very good other example of this question 

of double regulation or inconsistent regulation when it comes to matters 40 

such as consideration of ecological or archaeological or amenity 

effects.  And the question in my mind at the moment is to what extent 

are those criteria needed in this particular context, because certainly 

they do make it complicated to consider any question of certification. 

 45 

MR WINCHESTER:   Yes. 
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MR HASSAN:   Just something for consideration and not a question.  

 

MR WINCHESTER:  Yes, and that’s obviously in relation to, I suppose, filling 

or excavation also possibly requiring an earthworks consent.   5 

 

  [4.15 pm] 

 

JUDGE HASSAN:   Or indeed, some other activities that may not be restricted 

in those ways, hence the question of the inconsistency as well as double 10 

the regulation to check. But obviously in context here, of how much do 

these criteria have a place here, certainly they create an issue for 

certification if that is an option. 

 

MR WINCHESTER:   Understood, sir. I have got some submissions I could 15 

make about that but I think I will wait until Ms Carter has had the 

opportunity to give you some evidence about it. 

 

JUDGE HASSAN:   Yes. It is not forming a view. I just thought I would put 

you on notice that those are some of the things which Ms Carter might 20 

want to think about. 

 

MR WINCHESTER:   Yes, I appreciate that, sir. Thank you. 

 

SJH:   Any questions from the panel? Questionings throughout. 25 

 

MR RADICH:   No thank you, sir. 

 

SJH:   Mr Lewis? 

 30 

MR LEWIS:   Yes. Are you a member of the New Zealand Institute of 

Engineers? 

 

MS BROOKLAND:   Yes, I am. 

 35 

MR LEWIS:   Are you a chartered professional engineer? 

 

MS BROOKLAND:   No. 

 

SJH:   Mr Winchester. 40 

 

MR WINCHESTER:   No, thank you, sir. 

 

SJH:   Thank you, Ms Brookland. You may stand down. 

 45 

<THE WITNESS WITHDREW [4.16 pm] 
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MR WINCHESTER:   Now, Mr Long is available and in terms of time, sir, I 

am not sure whether you want us to try and bring someone else along. 

 

SJH:   No. I think everyone would feel a lot happier if we start at 9.30 and not 5 

10.00. 

 

MR WINCHESTER:   Well, I am in your hands. 

 

SJH:   Everybody, including you, have plenty else to do, Mr Winchester. We 10 

are conscious of that. 

 

MR WINCHESTER:   I do now, yes sir. Without further ado I will call Mr 

Long. 

 15 

SJH:   Thank you. 

 

<ANDREW GEOFFREY LONG, sworn [4.17 pm] 

 

<EXAMINATION BY MR WINCHESTER [4.17 pm] 20 

 

MR WINCHESTER:   Good afternoon, Mr Long. Can you confirm that your 

full name is Andrew Geoffrey Long? 

 

MR LONG:   Yes. 25 

 

MR WINCHESTER:   And do you hold the qualifications and experience set 

out in your statement of evidence, dated 13 February 2015? 

 

MR LONG:   Yes. 30 

 

MR WINCHESTER:   And that is the only statement of evidence you have 

produced for this hearing, is it not? 

 

MR LONG:   Yes. 35 

 

MR WINCHESTER:   Thank you. Do you have any amendments to that 

evidence, Mr Long? 

 

MR LONG:   I do have two clarifications, Mr Winchester. The first, I would 40 

like to take you to paragraph 6.2 of my evidence where I referred, I 

submitter not seeking consequential relief, that should read 

(INDISTINCT 2.55) specific relief. 

 

MR WINCHESTER:   Sorry, so the words ‘consequential amendments’ should 45 

be deleted and replaced with ‘specific relief’? 
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MR LONG:   Specific relief, yes. And secondly, page 28 of evidence I omit a 

matter of discretion that was included through the agreed statement. I 

do not know if it is included in the statement you have in front of you. 

So perhaps it is best to refer to that rather than that section of my 5 

evidence. 

 

MS DAWSON:   Could you just point out where it is? 

 

MR LONG:   Well, it is not there. (INDISTNICT 3.33) date of the Plan, my 10 

copy is at 8512 RD5, and it is on page 13 of the plan I have in front of 

me, and it is a new D6 which reads “effects on sites of cultural 

significance to Ngai Tahu.” 

 

MR WINCHESTER:   Thank you. So subject to those amendments and 15 

qualifications, Mr Long, will you confirm that your evidence is true 

and correct to the best of your knowledge? 

 

MR LONG:   Yes. 

 20 

MR WINCHESTER:   Thank you. And you have got a brief summary of 

evidence which I will ask you to read to the panel and answer any 

questions. 

 

MR LONG:   Thank you. My name is Andrew Long. I am a Senior Planner at 25 

the Christchurch City Council. My evidence in relation to proposal 5, 

natural hazards, is restricted to planning evidence on those provisions 

and the proposal relating to repair of residential flat land. Specifically, 

my evidence addresses objective 513, policy 535, rule 582, and 

relevant matters of discretion at 5812. My involvement in this planned 30 

repair process began as early as 2013, as part of a work group 

(INDISTINCT 4.56) provisions to amend the Operative City Plan to 

better know repair of land and the houses being repaired, and also then 

preparing the proposal 8 which is subdivision, development and 

earthworks stage 2 which incorporates those land repair provisions 35 

outside the FLFMA, where proposal 5 incorporates those are within the 

FLFMA. 

 

  [4.20 pm] 

 40 

 Now the agreed outcome updates at proposal 5 as I set out in paragraph 

5.2 of my evidence to catch up with the Minister having gazetted an 

amendment to those section 27 provisions after a notification of 

proposal 5.   

 45 

SJH:   Dr Mitchell? 
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DR MITCHELL:   Thank you, sir.  Good afternoon, Mr Long, I did not think I 

had any questions but I have just got two and they are very 

straightforward.  On page 7 of your statement at paragraph 6.1 where 

you talk about objective 5.1.3 and where the Crown has suggested 5 

some wording “if technically feasible and cost effective to do so”, you 

when commenting on that at your paragraph 6.4 you have said “the 

objective however is about facilitating repairs through permissive 

activity standards”.  Do you accept that you could read that objective in 

a different way depending on what you mean, what one takes facilitated 10 

to mean? 

 

 It is not explicit but that is a directive towards a rule particularly that 

permits it and do you accept that there may be some confusion that 

could be clarified with more appropriate wording? 15 

 

MR LONG:   We did discuss this in caucusing, the objectives and policy does 

direct this rule but it also takes other methods I guess in that there are, 

it prepares it might happen outside the resource consent process for 

example, the billing consent process which is our reason for retaining 20 

the word facilitate. 

 

DR MITCHELL:   I guess my point is though it does not necessarily meet the 

Plan to facilitate it and could that wording not be seen as it is an 

objective to repair all earthquake damaged land for residential 25 

purposes, because it seems to me it is facilitated as part of the recovery 

as a sort of superfluous end point, and you may in the interest of clarity, 

I think the purpose of this objective is to say we want to put rules in the 

plan that facilitate the repair of earthquake damaged land and do that as 

part of the recovery? 30 

 

MR LONG:   Yes. 

 

DR MITCHELL:   You accept leaving aside what we are drafting is that is the 

intention of it? 35 

 

MR LONG:   Yes. 

 

DR MITCHELL:   All right, thank you, that is helpful. Just finally in your 

attachment A on page 15 under 5.1.3 in the top half of the page there 40 

has been added in repair of other earthquake damaged land, are there 

some words missing from that?  I am not sure what that, whether that 

is, it does not seem to me that that is an objective, it is a statement. 

 

MR LONG:   It is consistent with the outcome of the caucusing.  I do take your 45 

point that it is brief.  I guess the intent of it is to set out so that the 
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Council is not just looking at repairing residential flatland, but other 

land in the city for business, commercial, industrial land. 

 

DR MITCHELL:   An alternative would be to take for residential purposes out 

of A and just make the whole thing generic, repair of earthquake 5 

damaged land as facilitated as part of the recovery, it would be an 

alternative way of dealing with it and you would have no objection to 

that change? 

 

MR LONG:   No. 10 

 

DR MITCHELL:   All right, thank you, thank you, sir. 

 

SJH:   Ms Dawson? 

 15 

MS DAWSON:   No, no questions, thank you, Mr Long. 

 

SJH:   Thank you very much, Mr Long. it was easy was it not, you can stand 

down. 

 20 

MR LONG:   Thank you. 

 

<THE WITNESS WITHDREW [4.24 pm] 

 

SJH:   Thank you, we will conclude for the day and commence tomorrow 25 

morning and we are grateful for the witness to have been brought 

forward.  We will stop at 1.00 tomorrow because we have some 

additional site matters to tidy up tomorrow.  I think the Secretariat has 

probably already spoken to you about the list of witnesses for 

tomorrow. 30 

 

MR WINCHESTER:   Yes, sir, it is looking like Mr Kingsbury and Ms Carter 

is really probably a matter of how far through we get Ms Carter, but I 

take on board your Honour’s comments and requests in terms of her 

evidence, I will have discussions with Ms - - -  35 

 

  [4.25 pm] 

 

SJH:   I think there is quite a list of cross-examinations so I think it is unlikely 

we would complete that tomorrow. 40 

 

MR WINCHESTER:   Yes. 

 

SJH:   And it appears Mr Smyth leaves till Thursday it would appear anyway. 

 45 
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 Yes, I suppose the other – in fairness it might be better that we just hear 

– well, yes the trouble is the evidence is only 20 minutes and we are 

going to waste an awful lot of time. 

 

MR WINCHESTER:   What was, sir, it is - - -  5 

 

SJH:   We will leave it as it stands at the moment and - - -  

 

MR WINCHESTER:   Yes. 

 10 

SJH:   - - - review it, I do not – I think the Judge raises a valid point, nobody 

likes breaking cross-examination but I do not I think there is any 

alternative in the circumstance. 

 

MR WINCHESTER:   I suspect it is going to be unavoidable and in terms of 15 

Ms Carter’s summary of evidence, it may be a little bit longer than 20 

minutes. 

 

SJH:   We understand that for the - - -  

 20 

MR WINCHESTER:   Yes. 

 

SJH:   - - - you know there is some questions to ask, there are other matters - - -  

 

MR WINCHESTER:   Yes. 25 

 

SJH:   - - - that have been raised on the way through, matters like that, if it is 

longer than 20 minutes that is not a problem. 

 

MR WINCHESTER:   Thank you, sir. 30 

 

SJH:   Yes. Thank you, we will adjourn. 

 

MATTER ADJOURNED AT 4.26 PM UNTIL 

WEDNESDAY, 4 MARCH 2015 35 


