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INTRODUCTION 

1 My full name is Brent John Gilpin.  

2 I am a Science Leader at the Institute of Environmental Science & Research 

Limited, Christchurch. I have held that position since 1999. 

3 I am a practicing scientist having authored over 50 referred publications, 3 book 

chapters, and numerous reports. My specialist area is microbial water quality and 

food safety.  

4 I also Secretary/Treasurer of the Taylors Mistake Association Incorporated 

(Association), which represents 39 bach holders at Taylors Mistake, Hobsons 

Bay and Boulder Bay. My grandparents purchased Bach 45 in 1941, although it 

dates back to the early 1930’s. Many other baches in these bays predate this, a 

number to the 1890’s. 

5 I am familiar with Chapter 5 of the Proposed Christchurch Replacement District 

Plan (Natural Hazards Proposal) which is the subject of the submissions of the 

Association (# 1058) and the Taylors Mistake Association Land Company (Land 

Company) (# 1059). 

6 While I am not a geologist or a geotechnical engineer, I am very familiar with 

assessing scientific data, evaluating assumptions in models, and making risk 

assessments. 

7 I am authorised to provide this evidence on behalf of the Association and the 

Land Company. 

8 In this statement of evidence, I will: 

8.1 Provide background to the baches at Taylors Mistake, Hobson Bay and 

Boulder Bay; 

8.2 Explain the basis on which the Association and Land Company made 

submissions on the Natural Hazards Proposal; and 

8.3 Set out the decisions sought by the Association and the basis on which 

those decisions are sought. 

9 In preparing this statement of evidence I have reviewed the evidence of Ms 

Janice Carter, Mr Don McFarlane, Anthony Taig, and Mathew Gerstenberger on 

behalf of the Christchurch City Council (CCC).  
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SUMMARY 

10 The Association and Land Company seek that the special circumstances and 

heritage values attaching to all the baches at Taylors Mistake, Hobsons Bay 

(except baches 62-68) and Boulder Bay, and the Land Company’s land, be 

recognised by exclusion from all hazards in the Replacement Plan’s Slope 

Hazards Areas/Zonings. 

11 If the Hearings Panel considers that some of the baches should remain 

designated in Hazard Zones, the Association and Land Company seek that:  

11.1 Baches 33-41 which are currently in Rockfall Hazard Area 2, and which 

Mr McFarlane has assessed as “safe or relatively safe” (at paragraph 

6.6. of his evidence), and which GNS 67% occupancy maps (provided in 

Attachment 3 to my evidence) indicate have a risk of <10
-4

, should be 

located outside any Hazard Zones. 

11.2 The GNS 67% occupancy mapping should also be used to exclude the 

Taylors Mistake Association Land Company’s land (Lot 3 DP 59234 

(1.6820 ha) from any Hazard Zones. 

11.3 Baches 2, 8 and 9 should also be located outside any Hazard Zones. 

Risk Hazard Maps appear to exclude these baches from Hazard Zones, 

and recent assessments support minimal hazard. 

11.4 While no rocks have fallen on baches 1, 10, 30, 31 and 32, and any 

possible rockfall is highly unlikely to impact these baches, the 

Association and Land Company could accept designation of these as 

Rockfall Hazard Area 2, if necessary. 

12 In addition, should the Hearings Panel consider that the hazard designations be 

applied to the baches, the Association and Land Company seek that a new row 

be included in Rule 5.10.1 of Chapter 5 of the Replacement Plan which 

designates the Baches in Cliff Hazard Management or Rockfall Hazard 

Management  Areas as Restricted Discretionary Activities.  As all existing 

baches within those areas are protected by existing use rights, this new rule 

would require the extension of any existing bach within those Areas to be the 

subject to a resource consenting process and assessment by the CCC against 

appropriate criteria. 
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BACKGROUND 

13 Baches have existed on paper roads at Taylors Mistake, Hobsons and Boulder 

Bays for well over 100 years, and have existing use rights. The cave bach 

Wharemoki at Hobsons Bay is thought to be the earliest bach in NZ, and dates 

from 1889.  At Boulder Bay, “Stone End” and “Rosy Morn” were built before 1912.  

14 Built by hand by our pioneering forebearers, the baches are highly valued both by 

the families who currently and have previously caretaken them, and by most of 

the general public. 

15 Many of the baches are listed by the Heritage NZ (formerly the Historic Places 

Trust), and HNZ has indicated that the baches not currently listed merit being 

added to its Heritage Register. 

16 The bach community and the structures have both survived with minimum 

damage to date despite recent earthquakes and various political attempts to 

destroy them (most of the cave baches were forced to be removed by CCC in in 

the 1970’s  – at that time the reason was an issue of ‘sanitation’). 

17 The baches are small, between 9 and 50m
2
, and generally used only 

sporadically, for leisure. Given their construction, their size, and their location, 

full-time occupation occurs only as a rare and short lived anomaly, and will likely 

be illegal as a condition of the upcoming leases. 

18 The immediate challenge to the continued existence of the baches is no longer 

sanitation – currently it is natural hazards. Since the earthquakes of 2010 and 

2012, bach owners are all more aware of the potential consequences of these, 

and accept it is appropriate that the District Plan is amended to recognise these 

under the Resource Management Act. 

19 The Association and Land Company contend however that bach owners risk, to 

use a colloquialism, ‘throwing the baby out with the bathwater’ and seek 

recognition of the value of the unique environment, both natural and cultural, 

occupied by these baches. 

20 An added and important consideration is that we have been advised many times 

by CCC staff that it is unlikely that councillors will be able to issue licence to 

occupy paper road in an area where a hazard exists. If correct, over a hundred 

year of tangible history and heritage goes out with the “baby”. Hasn’t the City lost 

enough already? 
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21 This is the basis on which the Association and the Land Company made a 

submission on the Natural Hazards Proposal. 

22 It is the Association’s and Land Company’s desire for the Replacement Plan to 

recognise the value of these cultural treasures, by protecting life and 

infrastructure from the potentially damaging presence of the hazards, but to do so 

differently than that proposed by CCC in light of the sporadic occupation of this 

leisure zone.   

23 For completeness I note that members of the Association who own baches in 

Boulder Bay (submitter #904/Abbott and #923/Scott) have also made 

submissions on the Natural Hazard Proposal in their personal capacity, which I 

understand seek similar outcomes to the Association and Land Company. 

 

OVERVIEW OF THE ASSOCIATION’S AND LAND COMPANY’S CONCERNS 

24 Paragraph 6.4 of the evidence of Mr Don McFarlane states: 

 

The baches assessed as being in hazardous locations were:  

(a) Baches 1, 2, 4, 8, 9 and 10 at Boulder Bay (cliff collapse/rockfall 

hazards);  

(b) Bach 30 at Taylors Mistake (localised cliff collapse hazard);  

(c) Baches 31 and 32 at Taylors Mistake are exposed to boulder roll 

hazards; and  

(d) Baches 62 to 64, 67 and 68 at Hobson Bay. These baches are all 

located directly under the cliffs. No.63 has been hit and damaged by 

falling debris since 2012.  

25 The Association and Land Company agree with Mr McFarlane’s assessment for 

the 5 Hobson Bay baches, but not for the other 9 baches.   

26 The Association and Land Company accept that the lines on the proposed 

planning maps indicate only the presence of hazards, and that hazards do indeed 

exist in the area.  However, we are concerned that the factor of ‘risk’ of 

‘likelihood’ of harm has not been adequately considered.  We do not accept that 

the mere existence of a hazard constitutes a risk to life of a bach occupant.
1
 

27 In this regard, I note that the evidence of the CCC’s witness Antony Taig appears 

to support the position that a reduced risk sensitivity could be appropriate for an 

area intended primarily for leisure use. 

                                                      
1
 Note: that regards CCC infrastructure damage risk,  there exists only minimal infrastructure currently, just 

water and power, some baches don’t connect to these. There  are no  roads or sewer. 
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28 For the reasons I will now discuss, the Association and Land Company consider 

that the hazard lines in the proposed planning maps for Taylors Mistake, 

Hobsons Bay and Boulder Bay should be amended to reflect the fact that the 

dwellings in these areas are used primary for leisure and are not permanently 

occupied, and based on the GNS 67% occupancy maps. 

 

Occupancy 

29 Rockfall Hazard Management Area 1 appears to be based on 100% occupancy 

risk modelling and uses the 10
-3

 to 10
-4

 bands (shown yellow on the planning 

map). However, Rockfall Hazard Management Area 2 appears to be based on 

67% occupancy risk modelling and uses the 10
-3

 to 10
-4

 bands (shown yellow on 

the map). 

30 In the GNS rockfall risk models, reducing the occupancy rates of dwellings down 

from 100% (Attachment 1 to my evidence) to 67% (Attachment 2 to my 

evidence) results in significant reductions in risk assessments. For example, in 

relation to bach 33, reducing occupancy to 67% moves modelled risk from 

greater than 10
-3 

(red on Attachment 1 map)), to a risk of 10
-4

 to 10
-5

 (Green on 

Attachment 2 map - Two risk bands).  

31 The Association and Land Company understand that the high occupancy values 

used in the modelling are based on house bound, or potentially bed ridden 

individuals who spend most of their time in their house.  

32 However, this assumption is unrealistic for baches for various reasons including: 

32.1 baches are holiday homes used relatively infrequently – typically 

weekends and holiday periods.   

32.2 accessing many of the baches, requires considerable mobility and fitness 

so a bedridden occupant is unrealistic. 

32.3 even when people are using the baches, they typically spend 

considerable time away from the bach – swimming, lying on the beach, 

fishing, walking tracks, cycling etc.  

33 For any day that a bach is used, occupancy should more realistically be a 

maximum of 12 hours (0.5), and when combined with even a very high usage 

factor of every weekend (2/7 days – 0.286), then overall a probability factor of 

0.14 (based on 0.5 x 0.286) or 14%, not 67%, would be more realistic.  I note that 

the Association has recently surveyed bachholders and has established an 

average annual usage of 15%.  
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34 Even if the modelling used a 0.33 factor, then we would see a reduction in risk by 

potentially another ten-fold.  

35 Mr Anthony Taig (at paragraph 8.5 of his evidence) seems to recognise the 

inappropriateness of treating baches the same as residential properties:   

 

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

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

Janet Abbott 904; Murray Griffin 1094]. For example, it may be 

appropriate to permit a development that would normally be assumed to 

involve low occupancy (e.g. a bach) in an area where a home that might 

be occupied full-time was not permitted. Conversely, it may be 

appropriate to apply more restrictive conditions in relation to sensitive, 

high occupancy or high community value developments (e.g. schools).  

 

Rock Source 

36 At Taylors Mistake only three rocks have been identified as having fallen near the 

baches in the proposed hazard zone during the earthquake sequence.
2
 Only one 

boulder hit a bach (bach 37) but it did not penetrate it, implying modest impact 

energy. The other rocks came to rest on the grassy slope 5-15 m from the 

baches. 

37 These rocks fell during the June 2010 earthquake when maximum projectile 

velocities were experienced. In the absence of an accelerating force, normal 

weathering as endured over the last 150 years would not see rocks land near 

baches. 

38 Modelling assumes that rocks can fall from anywhere on the slopes above 

dwellings. This is not the case with reconnaissance of the overlying slope, which 

indicates that there are only 3-5 potential rockfall boulders of similar dimensions 

to those that fell, that could possibly be dislodged in future earthquakes. At least 

one of the rockmasses has been rock bolted and stabilized. 

39 It is therefore the view of the Association and Land Company that the number, 

size of rocks, topography, and ground force accelerations in this particular area, 

are insufficient to pose an intolerable risk. 

  

                                                      
2
 District Plan Slope Hazard white triangles (Attachment 1 to my evidence). 
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Probability of Being Killed 

40 Even if all the baches were fully occupied during the earthquake sequences since 

2010, there would have been no deaths due to rockfall or cliff collapse debris, as 

no rocks penetrated any of the baches. 

41 This is a second key factor of the GNS risk modelling, where a factor of 0.5 was 

used as the probability of a person being killed if a dwelling was hit by a rock.
3
   

This is partly based on the observation that 65 houses on the Port Hills were hit 

by rocks during the earthquakes of which about 29 had boulders enter them 

(45%).  

42 However, as none of the baches had rocks enter them, the Association and Land 

Company consider that a factor or 0 should be used, or at the most conservative, 

perhaps 0.05.  

43 Baches have been in this area for over a hundred years, and in that time there 

have been no reported deaths or injuries in the baches as a result of rockfall or 

cliff collapse.  The Association and Land Company therefore consider that there 

is no evidence to support the claim that rock fall or cliff collapse at Taylors 

Mistake, Hobsons Bay and Boulder Bay presents an “intolerable” risk. 

 

Future Seismic Events 

44 Mackey and Quigley
4
  estimate that earthquake events such as those that 

occurred in 2010-2012 occur every 7,000 years (plus or minus 1,000 years).  

45 Rupture of the alpine fault every 300-400 years is insufficient to cause similar 

rockfall events, which even if they do occur, at least where the baches in Taylors 

Mistake, Hobsons Bay and Boulder Bay are located, are insufficient to cause 

significant rock fall
4
.  

46 The Association and Land Company consider that a district plan should not 

impose restrictions based on an event which is highly unlikely to occur within the 

next thousand years, and even if it does occur, will not result in an unmanageable 

life risk at these baches. 

47 While Dr Mathew Gerstenberger appears to dispute this in his evidence, the 

Association and Land Company consider that Dr Gertenberger is taking an overly 

conservative position. 

 

                                                      
3
 GNS report 2012/214. 

4
 Geology 42: 975-978, 2014. 
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Consistency with Public Track Usage 

48 As an aside, but a very relevant consideration all the same, the acceptance of the 

Association and Land Company’s position can be seen as no different to the fact 

that the CCC presently allows the public to walk and mountain bike the public 

tracks from Taylors to Boulder Bay where the potential for life risk because of the 

number of members of the public doing it is much more than that for the people in 

baches. 

49 A conservative analysis that the Association has prepared indicates that many 

10’s of thousands of the public who use the track every year on the whole at 50% 

more at risk than bachholders.  

Specific Baches  

50 In addition to the reasons I have outlined earlier in my evidence, I note the 

following in relation to the currently proposed Hazard Zoning applying to specific 

baches: 

Bach 30 

51 The Association and Land Company consider that Bach 30 should not be in Cliff 

Hazard Management Area 2.  

52 The Geotechical Report prepared by Scott Barnard (Attachment 6 to my 

evidence, dated 31/12/2012) only identified rockfall issues in the area where 

Bach 30 is located. It is understood that the Cliff Debris modelling undertaken 

and recorded on in this report is based on the cliff to the left of the bach. 

However, there is no insipient cracking or evidence of changes to the bach since 

the earthquakes.  

53 The cliff in question is barely greater than the 10 metre height required for the 

GNS Cliff Collapse model, and in the worst case scenario, any rocks detaching 

from the cliff would fall down the side and underneath the bach. 

Bach 4 

54 Bach 4 at Boulder Bay has a cliff less than 10m behind it which indicates it should 

be removed from the GNS Cliff Collapse model, and has been assessed as not 

requiring S124 (see Attachment 6).   

55 The rockmass in the shower room behind Bach 4 was painted white prior to the 

earthquakes. There is no rockmass fissuring, flaking, or jointing that would 

suggest that this rockmass is pervasively fractured or unstable.   
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Baches 8 and 9 

56 Baches 8 and 9 have also been assessed (see Attachment 6) as having no risk. 

GNS risk modelling also supports low risk (see Attachment 4).  The Rockfall 

Hazard map (Attachment 5 to my evidence) indicates that 8 is not in a hazard 

zone. 

Baches 1 and 2 

57 The rockmass behind Baches 1 and 2 are fractured and prone to further failure in 

strong seismic events. The predominant failure mechanism is toppling and 

sliding.  

58 However, the combination of dense tree planting, a rock fence, and the proximal 

source cliff means that the impact energy of rock falls will be somewhat low. The 

dwellings are strongly constructed from cemented boulders and unlikely to be 

penetrated by any rocks should they reach the structure. This gives an example 

of high rockfall hazard, coupled with low (and mitigated) rock transport hazard, 

coupled with strong house, which equates to lower life safety risk posed by 

rockfall.  

59 Fractures identified by previous geotechnical studies in the hill behind are most 

likely to be loessic fissures that do not necessarily indicate potential failure of the 

rock mass. 

60 The Rockfall Hazard map (Attachment 5 to my evidence) indicates that bach 2 is 

not in a hazard zone. 

Bach 10 

61 For Bach 10, there are potential rocks that could be dislodged from behind the 

bach. There is no evidence of a change in the hazard. Rockfall is likely to be 

small rocks and there is space for these to fall behind the bach.  

 

Mitigation – Protective Value of Trees Fences and Buildings 

62 The GNS risk modelling has taken no account of the presence of other buildings, 

fences or trees, on the basis that these are ephemeral features.
5
  

63 In geological timeframes they may be ephemeral (ie lasting for a short time), but 

they are very real protective features which once nurtured, can be sustained over 

hundreds of years with a process of replacement.  

                                                      
5
 GNS report 2012/214. 
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64 Established tree plantings provide protection to a number of baches, and as part 

of an enhanced native landscape planting which we will be undertaking
6
 what 

rockfall risks there are become negligible.  

65 At least 4 of these 9 baches have strong concrete back wall protection. 

66 These protective features can be part of performance measures for licences for 

baches.  

67 The council has undertaken rockface bolting, and planting around rock masses. 

Risk modelling discounts these actions, but clearly the fact they have been done 

indicates that the CCC believes they do mitigate risk 

 

  

                                                      
6
 Outlined in the planting plan prepared in 2001, which is included as Attachment 7 to my evidence. 
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Statistics on “Intolerable Risk” 

68 The Association and Land Company consider that best practice would be for the 

CCC to consult with the affected communities as to what they collectively decide 

is an acceptable life safety threshold, and apply that standard in decision making. 

69 We have been told at briefings by the CCC (on 25/6/14, 3/7/14 and 10/7/14) that 

the risk of death from rockfall or cliff collapse is equal or greater than 10
-4

, and 

that this is equivalent or greater than the risk of being killed on NZ roads. 

70 However, the following analysis questions the validity of that analogy:  

Number of people killed on NZ 
Roads 

(1950-2013) 

Number of people killed in baches at Taylors 
Mistake, Boulder Bay due to rockfall or cliff 

collapse  
(1893-2015) 

33,013 0 
 

Number of people injured on NZ 
Roads 

(1950-2013) 

Number of people injured in baches at 
Taylors Mistake, Boulder Bay due to rockfall 

or cliff collapse  
(1893-2015) 

956,426 0 
http://www.transport.govt.nz/research/roadcrashstatistics/motorvehiclecrashesinnewzealand/motor-
vehicle-crashes-in-new-zealand-2013/ 

 

Annual number of deaths due to  
melanoma in NZ  

(2011) 

Number of people killed in baches at Taylors 
Mistake, Boulder Bay due to rockfall or cliff 

collapse  
(1893-2015) 

359 0 
 

Annual number of registered 
cases of melanoma in NZ  

(2011) 

Number of people injured in baches at 
Taylors Mistake, Boulder Bay due to rockfall 

or cliff collapse  
(1893-2015) 

2,204 0 
http://www.sunsmartschools.co.nz/students/information/facts 

 

Number of people who drowned 
at NZ beaches in the last five 

years 
(2008-2013) 

Number of people killed or injured in baches 
at Taylors Mistake, Boulder Bay due to 

rockfall or cliff collapse  
(1893-2015) 

218 0 
http://www.watersafety.org.nz/assets/PDFs/Drowning/DROWNING-REPORT-2013-FINAL-small.pdf 

http://www.transport.govt.nz/research/roadcrashstatistics/motorvehiclecrashesinnewzealand/motor-vehicle-crashes-in-new-zealand-2013/
http://www.transport.govt.nz/research/roadcrashstatistics/motorvehiclecrashesinnewzealand/motor-vehicle-crashes-in-new-zealand-2013/
http://www.sunsmartschools.co.nz/students/information/facts
http://www.watersafety.org.nz/assets/PDFs/Drowning/DROWNING-REPORT-2013-FINAL-small.pdf
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DECISIONS SOUGHT 

71 For the reasons I have outlined in the previous sections of my evidence, the 

Association and Land Company seeks that the Slope Hazard Zones for Taylors 

Mistake, Hobsons Bay and Boulder Bay be amended to exclude from all Hazard 

Zones:  

71.1 baches 1, 2, 4, 8, 9 and 10 at Boulder Bay; 

71.2 baches  30 to 41 Taylors Mistake;  

71.3 the Taylors Mistake Association Land Company’s land (Lot 3 DP 59234 

(1.6820 ha) best described as the land below the tank trap) at Taylors 

Mistake; 

71.4 When considering Phase 2 of Replacement Plan appropriate specific 
provisions be inserted. 

72 However, should the Hearings Panel consider that the hazard designations be 

retained as proposed by the CCC, the Association and Land Company seek 

72.1 That a new row be included in Rule 5.10.1 of Chapter 5 of the 

Replacement Plan, as follows, to provide for existing baches located 

within the Cliff Hazard Management Area 2 and Rockfall Hazard 

Management Areas 1 and 2 as restricted discretionary activities 

(consequential amendments may also be required to other parts of 

Chapter 5):  

 

 

Slope Instability Management Areas 

Activity Cliff 

Hazard 

Mgmt 

Area 

1 

Cliff 

Hazard 

Mgmt 

Area 2 

Rockfall 

Hazard 

Mgmt 

Area 1 

Rockfall 

Hazard 

Mgmt 

Area 2 

Mass 

Movement 

Hazard 

Mgmt 

Area 1 

Mass 

Movement 

Hazard 

Mgmt 

Areas 2 & 

3 

Remainder of 

Port 

Hills and 

Banks 

Peninsula 

Slope 

Instability 

Mgmt Area 

Key: P = Permitted; RD = Restricted Discretionary; D = Discretionary; NC = Non-complying; PR = 

Prohibited. 

Baches at 

Taylors Mistake, 

Hobsons Bay 

and Boulder Bay 

and  

PR4 RD23 RD23 RD23 NC16 D27 PHASE 2 

REVIEW 
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72.2 That the following new Note 5.10.5 be added to Chapter 5 Natural 

Hazards: 

 

5.105 Baches at Taylors Mistake, Hobsons Bay and Boulder Bay RD23. 

 

It is appropriate to enable  building development that would normally be 

assumed to involve low occupancy (e.g. a bach)be <50m
2
 in floor area 

and located within the CCC’s scheduled bach zone. This Note also 

applies to Lot 3 DP 59234 (1.6820 ha).  

72.3 the planning maps be amended to show only the 5 baches identified in 

Mr McFarlane evidence at paragraph 6.4 as being in “hazardous 

locations”  (baches  30, 31 and 32 at Taylors Mistake, and baches 1 and 

10 at Boulder Bay) be classified as Rockfall Hazard Management Area 2. 

72.4 the planning maps be amended to show baches 39-41, as being outside 

any Hazard Zones. These structures only have a small percentage of 

their footprint inside hazard zone 2, Mr McFarlane assessed as then 

“safe or relatively safe” (at paragraph 6.6. of his evidence), and the  GNS 

67% occupancy maps (Attachment 3) indicate a risk of <10
-4

 .  

72.5 The Taylors Mistake Association Land Company’s land (Lot 3 DP 59234 

(1.6820 ha) and Baches 2, 4, 8, 9 and 33-38 should also be outside any 

Hazard Zone. 

CONCLUSION 

73 The Association and Land Company consider that the amendments set out in my 

evidence will recognise the baches in Taylors Mistake, Hobsons Bay and Boulder 

Bay as cultural treasures by the protecting life and infrastructure from the 

potentially damaging presence of the hazards, but in a way that appropriately 

recognises the sporadic occupation of this leisure zone, as sought in its 

submission on the Natural Hazards Proposal.   

 

Brent Gilpin 

20 February 2015 
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Attachment 1: CCC District Plan Slope Hazard Zones – Taylors Mistake 
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Attachment 2: The Row 100% Occupancy GNS Mapping 
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Attachment 3: The Row 67% Occupancy GNS Mapping
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Attachment 4. GNS Cliff Collapse Risk Boulder Bay
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Attachment 5. CCC District Plan Slop Hazard Zones – Boulder Bay
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Attachment 6., Assessments Baches 30, 4, 8, 9.
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Attachment 7. Planting Plan behind baches. 

 

 


