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1. INTRODUCTION 

 
1.1 My full name is Donald Featherston Macfarlane.  I hold the position of Senior 

Principal Engineering Geologist at URS New Zealand Ltd (now Aecom New 

Zealand as a result of a recent merger). I have been in this position since 

January 1997.  

 
1.2 I hold a BSc (Hons) in Geology from Otago University and a Master of 

Applied Science from the University of New South Wales. I have 38 years' 

experience in Engineering Geology. I am a registered Professional 

Engineering Geologist (PEngGeol), a Technical Member of IPENZ, a 

member of the NZ Geotechnical Society and a member of the NZ Society on 

Large Dams (NZSOLD). I am also a member of the International Association 

of Engineering Geologists (IAEG) and the International Society for Rock 

Mechanics (ISRM).  

 

1.3 I have worked on slope stability hazards on many occasions in many 

geological environments throughout my career. These have included the 

very large landslides along the Clyde and Roxburgh dam reservoirs for 

which I led the geological teams involved in investigations and the design 

and construction of remedial works (for Clyde Power Project) and the 

investigations and design of monitoring networks for the Roxburgh Gorge 

landslides. I have continued to consult to the owner of these reservoirs 

(Contact Energy) on slope stability monitoring and slope behaviour since 

first joining URS's predecessor company Woodward-Clyde in January 1997. 

 

1.4 I was a member of the Port Hills Geotechnical Group from late February 

2011 and then team leader for the Port Hills Geotechnical Group from May 

2011 until June 2012, after which I was seconded into the Christchurch City 

Council (Council) as Geotechnical Advisor on Port Hills slope stability 

matters between June 2012 and September 2013. I have been on the 

Council’s Slope Stability Engineering Panel since that time.  In these 

capacities, from February 2011 to the present, I have visited a high 

proportion of the properties that are included within the proposed 

Replacement District Plan (pRDP) Hazard Management Areas, many of 

them on more than one occasion.  I have not kept count of the number of 

visits but I would estimate them to be more than 1000.  
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1.5 I attended the facilitated expert conferencing which I address below. 

 

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

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I am 

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

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

relying on the evidence of another person.   

 

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

preparing this brief of evidence are: 

 

(a) GNS Science Consultancy Report 2011/311, March 2012. 

Canterbury Earthquakes 2010/11 Port Hills Slope Stability: Pilot 

Study for assessing life-safety risk from rockfalls [boulder rolls]. 

Authors: C.I. Massey, M.J. McSaveny, D. Heron & B. Lukovic;  

 

(b) GNS Science Consultancy Report 2012/214, September 2012. 

Canterbury Earthquakes 2010/11 Port Hills Slope Stability: 

Additional assessment of the life-safety risk from rockfalls [boulder 

rolls]. Authors: C.I. Massey, M. Gerstenberger, G. McVerry & N. 

Litchfield; and  

 

(c) GNS Science Consultancy Report 2012/57, March 2012. 

Canterbury Earthquakes 2010/11 Port Hills Slope Stability: Pilot 

Study for assessing life-safety risk from cliff collapse. Authors: C.I. 

Massey, M.J. McSaveny, M.D. Yetton, D. Heron, B. Lukovic & 

Z.R.V. Bruce.  

 

2. SCOPE 

 

2.1 I have been engaged by the Christchurch City Council to give evidence in 

relation to slope stability hazards in the Port Hills. 

 

2.2 My evidence relates to Chapter 5 Natural Hazards of the pRDP, particularly 

issues associated with rockfalls (boulder rolls) and cliff collapse. The specific 
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parts of the Proposal that my evidence relates to are the area-wide 

mitigation of rockfall hazards and slope stability hazards at coastal baches.  

 

2.3 In my evidence I propose amendments to the Proposal in relation to the 

extent of hazard management areas at Taylors Mistake and Hobson Bay. 

 

3. EXECUTIVE SUMMARY  

 

3.1 My evidence relates to Chapter 5 Natural Hazards of the pRDP, particularly 

to the area-wide mitigation of rockfall hazards and slope stability hazards at 

coastal baches.  

 

3.2 I have been involved in high level studies considering the feasibility of area 

wide mitigation of rockfall hazards in the Port Hills on two occasions.  Firstly, 

in the June-July-August period of 2012 when Port Hills Geotechnical Group 

provided inputs to the CERA assessment of the viability of area wide 

mitigation, and secondly as requested by the newly elected Council at its 

meeting on 12 December 2013.  In each case, the studies were undertaken 

as high level assessments of a range of factors and options, and did not 

involve detailed engineering design. 

 

3.3 Several submissions relate to the hazard and risk at the baches at Boulder 

Bay and Taylors Mistake/Hobson Bay. My evidence is on the presence or 

otherwise of a rockfall or cliff collapse hazard at these baches. In my 

evidence, I recommend changes to the extent of the proposed hazard zones 

at Taylors Mistake and at Hobson Bay. 

 

3.4 I have also considered three property-specific submissions, two at Taylors 

Mistake and one at Bowenvale. As a result, I have recommended a minor 

change to the extent of the liquefaction assessment area at Taylors Mistake. 

 

4. OUTCOMES OF CAUCUSING  

 

4.1 I was involved in the slope stability caucusing on Monday 12 January 2015 

that resulted in a signed agreement with other expert witnesses.  I agree 

with paragraphs 1 through 10 of the signed statement and confirm that I did 

not agree with the dissenting statements in paragraphs 11 and 12 of the 
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Joint Witness Statement that is attached to the evidence of Dr Charles Ian 

Wright.   

 

4.2 The main items of my evidence (Area-wide Mitigation and Hazards at 

Baches) were not discussed at the caucusing. 

 

5. AREA WIDE MITIGATION 

 

5.1 A number of submitters have raised concerns about the comprehensiveness 

of the Council's assessment of the viability of area wide mitigation of rockfall 

hazards in the Port Hills. These include submissions 847 (Port Hills Property 

Owners Group) and 921 (Theobold Holdings) which, at paragraph 13, states 

that:  

 

there is no analysis of mitigation options available and there is the 

sense that Council has considered mitigation options for natural 

hazard risks outside this process, dismissed those options based 

on flawed analysis…  

 

5.2 Theobold Holdings (para 9) also state that "the area wide mitigation 

cost/benefit analysis model adopted by Council was inadequate. It failed to 

consider and adequately compare all the relevant considerations…" 

 

5.3 Submission 847 (Port Hills Property Owners Group) in para 14 states that: 

 

 Mitigation options considered do not seem to have been rigorously 

designed or comprehensive in scope. 

 

5.4 I have been involved in high level studies considering the feasibility of area 

wide mitigation of rockfall hazards in the Port Hills on two occasions.  Firstly, 

in the June-July-August period of 2012, I and other senior members of the 

Port Hills Geotechnical Group attended workshops and meetings with CERA 

technical representatives including John Scott and Dr Jan Kupec to discuss 

options and help them form recommendations to the Minister for Canterbury 

Earthquake Recovery (Minister).  
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5.5 While the GNS life-risk models were being developed, the Port Hills 

Geotechnical Group identified areas that we considered to be technically 

feasible to protect with engineering works; these covered the 166 homes 

remaining in the "white zone", after the 29 July 2012 "red zone" 

announcement by the Minister. 

 

5.6 In a separate study undertaken for CERA in 2012 (by Geovert), 3D rockfall 

modelling was used as a basis for identifying locations and options for 

rockfall protection structures.  Geovert recommended rockfall catch fences 

of varying heights along much of the area above homes on the Port Hills 

(the Geovert report1 is available from the CERA website; these details are in 

the appendices of that report).  

 

5.7 In June and July 2012, before the Geovert report was released, CERA held 

workshop meetings with Port Hills Geotechnical Group to discuss options for 

protecting the 'white zone' areas. At a workshop held on 24 July 2012 we 

(Port Hills Geotechnical Group and CERA engineers) developed a range of 

possible solutions for further assessment at the different sites – these 

included bunds, catch fences, source treatment, and benches. This 

assessment was only conceptual; there was no design work undertaken.  

 

5.8 It is my understanding that at the completion of this assessment, the Minister 

decided against area-wide mitigation based on a range of considerations 

that I understand included, in additional to technical issues and cost-benefit 

analysis, land ownership issues, likely difficulties with access agreements for 

construction and future maintenance, potential problems reaching 

agreement with multiple landowners, timeliness of the works, insurance 

issues and whole of life cost uncertainties. 

 

5.9 The second review of area-wide mitigation in which I was involved was 

initiated by the newly elected Christchurch City Council at its meeting on 12 

December 2013. Following that meeting, Dr Ian Wright and I were instructed 

to review the technical feasibility of area-wide mitigation and provide a 

memorandum which would form the basis for a report to be taken to the 

                                                   
1
 Port Hills 3D Rockfall Modelling, Christchurch, New Zealand. Dated 25 October 2012. 
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February 2014 meeting of Council. As outlined in paragraph 5.16 below, this 

report was eventually presented to the Council on 8 May 2014. 

 

5.10 The terms of the brief were discussed at a meeting on 18 December 2013 

attended by Peter Doolin, Ian Wright and myself.  It was agreed that the 

review would relate only to red zone properties at risk from rock/boulder roll 

(ie would exclude properties at risk from cliff collapse or landslide).  

Community based (area wide) protection was defined as works to protect 

multiple dwellings (which may or may not be contiguous), and it was agreed 

that vegetation could not be relied upon as the primary means of protection 

but could be considered a secondary line of defence.  Because vegetation 

can easily be destroyed by wind or fire, or removed by an owner, it is 

inappropriate to include it in a long-term focused assessment.   

 

5.11 This led to four scenarios for consideration in our feasibility review: 

 

(a) Council will fund work to protect all residential property at risk, 

including Crown owned2. In this case the previously considered 

(2012) mitigation options remained relevant and we did not revisit 

them; 

 

(b) Council will only fund protection of multiple contiguous dwellings 

not owned by the Crown; 

 

(c) Council will fund protection of multiple non-contiguous dwellings 

(ie including vacant land) not owned by the Crown; and 

 

(d) Council will fund protection of single dwellings not owned by the 

Crown.  As this was current Council policy and related to 

individual properties we did not consider this scenario further as 

part of the review. 

 

5.12 We were subsequently informed by Council (via Mr Peter Doolin) that we 

should exclude from our feasibility study properties owned by the Crown (ie, 

exclude those that had accepted the "red zone" offer) and that the review 

                                                   
2
 Purchased by the Chief Executive of the Canterbury Earthquake Recovery Agency under the Canterbury Earthquake 

Recovery Act 2011. 
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should only consider red zone properties that had not accepted the offer.   I 

believe that this was based on verbal advice from CERA as reported in Item 

6 of the 8 May 2014 report to Council. 

 

5.13 Our review identified only a few locations that met all of the following criteria: 

 

(a) the property was within the CERA "red zone"; 

(b) the Owner had not accepted the red zone offer; and 

(c) the location included two or more adjacent dwellings (vacant land 

not considered). 

 

5.14 We identified ten locations which met these criteria, as listed below: 

 

Location Addresses 

Avoca Valley 68 and 90 Avoca Valley Road 

Hammerton Lane/ 
Bridle Path Road 

5, 7 , 7B, 9, 13 and 15 Hammerton Lane 

150-160 Bridle Path Road (some are Green 
zone) 

Bridle Path Road 178 and 180 (would also protect No.’s 166-184) 

Heberden Avenue 48 and 50 Heberden Av 

Awaroa Lane 3, 4 and 6 Awaroa Lane 

Morgans Valley 49, 51 Morgans Valley 

Rapaki 239-259 Governors Bay Rd 

7, 7A, 7B Omaru Road 

Stonehaven 5 and 6 Reservoir Lane 

Wakefield Av Pensioner units at 2 Truro St 

Finnsarby Place 7 and 28 (house below No.7) 

 

5.15 We also identified a total of five locations that met the following criteria: 

 

(a) two or more dwellings adjacent to or separated by vacant land 

(three locations); and 

(b) locations that had a Red Zone offer that may or may not have 

been accepted, where there were also two or more contiguous 

dwellings that were judged readily protectable (two locations). 

 

5.16 Council officers' reports on area wide mitigation were presented at the 

Council meeting on 8 May 2014 (Agenda Item 24) with supplementary 
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reports on 12 June 2014 (Item 52, Supplementary Agenda #2) and 26 June 

2014 (Agenda Item 15).3   

 

5.17 In relation to the criticism that the assessments of the viability of area-wide 

mitigation did not involve rigorous design, I comment as follows. 

 

5.18 It is normal for any engineering or other project to progress through a series 

of steps with decision points at each step. Typically these steps are concept, 

feasibility, preliminary design, detailed design and construction.  The specific 

factors considered will vary but broadly speaking at each step the developer 

is asking 'do I have a viable project?' by considering engineering, financial, 

legal, environmental and social issues.   

 

5.19 The depth of analysis and level of design increases at each step as the 

issues that remain to be resolved reduce, but the project may be stopped at 

any time for any of a number of reasons.  In the 2014 review for the Council, 

my understanding is that the small number of accessible properties and land 

acquisition costs were major factors in determining that area wide mitigation 

was not a viable option.  

 

5.20 More detailed design of engineering solutions was not necessary to make 

the decision in either case.  

 

6. HAZARD AT COASTAL BACHES 

 

6.1 Submissions 904 (Chris and Jane Abbott), 923 (Martin Scott), 1058 

(Slemint/Taylors Mistake Association) and 1059 (Slemint/Taylors Mistake 

Association Land Company Ltd) relate to the hazard and risk at the baches 

at Boulder Bay and Taylors Mistake/Hobson Bay. The submitters have 

raised a number of policy issues that I am not qualified to comment on so 

my evidence is limited to my opinion on the presence or otherwise of a 

rockfall or cliff collapse hazard at these baches. 

 

6.2 In October 2014, Ian Wright and I undertook a review of the rockfall/cliff 

collapse hazard at the baches at the request of Sarah Oliver, CCC planner. 

                                                   
3
 All of these documents and attachments are available from the Council website 
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Our brief was to confirm or otherwise that each of the baches proposed to 

be included within a Cliff Hazard Management Area is exposed to one or 

more of these hazards; we were not asked to assess the level of the risk in 

terms of annual individual fatality risk bands, as that is not our expertise. 

 

6.3 In the context of this review, we determined that a hazard exists if the bach 

is sited such that a potential source for rockfall, cliff collapse or mass 

movement poses a direct threat to the bach.  

 

6.4 Our assessment is detailed in Attachment 1. In summary, of the 38 baches 

reviewed, we assessed 18 to be in hazardous locations and 20 to be in safe 

or relatively safe locations. The baches assessed as being 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. 

 

6.5 The other four baches reviewed and considered to be in hazardous locations 

are at the beach known as Maori Gardens near Governors Bay. I am not 

aware of any submissions relating to these baches. 

 

6.6 As a result of our assessment, I recommend changes to the proposed 

hazard zones as follows (and as shown on the attached maps, 

Attachments 2a, 2b): 

 

(a) Taylors Mistake: Bach 28 and adjacent area should be excluded 

from Cliff Hazard Management Area 2; and  

 

(b) Hobson Bay: Baches 55 to 59 and bach 60 should be excluded 

from Cliff Hazard Management Area 2. 
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7. CONSIDERATION OF SPECIFIC SUBMISSIONS  

 

 Submission 923 (Martin Scott), 31 Taylors Mistake 

 

7.1 This submission relates to bach 31 at Taylors Mistake. The submitter (his 

paragraph 4, page 1) disagrees with the risk assessment for this property on 

the grounds that "there was no rockfall or cliff collapse behind baches 30 to 

33" as a result of any of the earthquakes. 

 

7.2 I have reviewed the Council database of fallen and unstable rocks attributed 

to the earthquakes for this area. It does not record any fallen rocks but does 

record unstable rocks at outcrops along the gully leading towards this 

dwelling.  

 

7.3 I re-inspected the land on 3 February 2015 and observed previously fallen 

rocks in the gully immediately upslope from bach 31. While I cannot say 

when these fell, in my opinion they confirm that boulders have at some time 

fallen from the identified rock fall source(s) above the dwelling and have 

rolled down the slope to stop near the dwelling.   

 

7.4 As there is no guarantee that rocks that fall from these sources in future will 

stop before reaching the dwelling, my professional opinion is that the rockfall 

hazard zone derived from the GNS risk model for this dwelling is 

appropriate. 

 

7.5 I recommend retaining the current rockfall hazard zoning for the land at 

31 Taylors Mistake.  

 

 Submission No. 80 (Otto Snoep), 233 Taylors Mistake Road 

 

7.6 This submission expresses concern that the property at 233 Taylors Mistake 

Road has been designated on Planning Map 53 as subject to liquefaction. 

The submitter seeks that this designation be removed as the property is 

entirely on rock and there is no liquefaction risk. 
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7.7 I reviewed Map 53 and confirmed that it does show 233 Taylors Mistake 

Road as partly within Liquefaction Assessment Area 1, then visited the site 

and met with Mr Snoep on 3 February 2015.  

 

7.8 In my professional opinion, the property is sited on rock and is not subject to 

any liquefaction risk. 

 

7.9 I recommend that the Council remove the current Liquefaction Assessment 

Zoning from the property at 233 Taylors Mistake Road. I have assessed the 

appropriate line for the liquefaction area and attach a map (Attachment 3) 

showing the line that I recommend.  

 

 Submission No. 162 (Simon and Sue Kingham) 

 

7.10 In the pRDP, the eastern part of the property at 101E Bowenvale Avenue is 

proposed to be Rockfall Hazard Management Area 1 and the western 

(downslope) part to be Rockfall Hazard Management Area 2.  

 

7.11 The submission requests that the proposed zoning of the property at 101E 

Bowenvale Avenue be changed to take into account the local topography by 

making the eastern part of the property Rockfall Hazard Management Area 2 

and classifying the western part as having no rockfall risk. 

 

7.12 The rationale for that submission is that a pre-earthquake geotechnical 

report by Eliot Sinclair (dated 22 March 2007) and 3D rockfall modelling by 

Geovert in 2012 for CERA both indicate that rocks falling from sources 

upslope from the property would be expected to roll into a gully to the south, 

rather than downslope across the property, and this is consistent with what 

happened as a result of the earthquakes. 

 

7.13 I have reviewed the relevant parts of the reports by Eliot Sinclair (2007) and 

Geovert (2012) and also a further report prepared for the submitters by 

Geoscience in July 2014 which documents the boulders that actually fell on 

or close to the property. The Geoscience report confirms that boulders that 

fell due to the earthquakes either stopped on the eastern (upper) part of the 

property or rolled into the gully to the south. This is also consistent with the 
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boulder positions recorded by the Port Hills Geotechnical Group after the 

earthquakes. 

 

7.14 I note that the assessment by Geoscience dated 15 July 2014: 

 

(a) suggests that the level of risk on the western portion of the site 

can be considered acceptable because it is lower than the limit of 

tolerability (10-4) adopted by CERA (page 3);  

(b) states that the level of risk is not substantially different from the 

GNS model (Section 5. Conclusions. Page 4 of their report); and  

(c) recommends that any building on the site be as far downslope as 

possible and that rockfall protection be considered (page 4). 

 

7.15 I met Mr and Mrs Kingham on site on 11 February 2015 and discussed their 

concerns with them. 

  

7.16 While I agree that the rockfall risk on the western part of the property is low, 

I consider that there is still a hazard as the outcrops that are potential 

rockfall sources are still present in the area upslope from the property. I 

concur with the Geoscience assessment that the risk is not substantially 

different from the GNS risk model on which the Hazard Management Zones 

are based.  

 

7.17 Consequently, I recommend that the proposed Rockfall Hazard 

Management Areas 1 and 2 be retained as proposed in the pRDP. 

 

 

 

 

Donald Featherston Macfarlane 

13 February 2015 
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Results 

In the following tables we summarise the key outcomes for each site area.  

NOTE: Our assessment is based on the potential consequences of a cliff collapse or rockfall 

(or boulder roll), not on the life risk model.  It does not consider possible benefits from trees 

as these are not permanent features, could be ‘gone tomorrow’ (eg. due to fire) and affect 

the RISK not presence or otherwise of a hazard. 

Boulder Bay 

Bach 
No. 

Assessment Conclusion and/or 
Recommendation 

1 Significant tension cracking in rock mass above the 
bach.  Generally the rock quality is very poor making it 
susceptible to failure as a debris avalanche. 

Rock mass above the property is also prone to debris 
avalanche as indicated by tension cracks.   

 

Location judged a hazard 
area for debris avalanche 
and/or individual boulders.  

2 Boulders have fallen within 10m of the property including 
two immediately to the west that went past the property.  
Marginal protection provided by mature trees.  

Rockfall modelling shows that most rocks originating 
from the slope above the bach will reach or pass the 
dwelling. If they hit the building, the impact energy will 
be substantial 

Location judged a hazard 
area for debris avalanche 
and/or individual boulders.  

4 Small cliff immediately behind bach has loose rock   Direct cliff collapse hazard 

5 to 7 Not subject to cliff collapse hazard  Need not be included in 
Hazard Management Area 

8, 9 Small cliff behind baches may shed isolated boulders.  
Not deemed a cliff collapse hazard but subject to hazard 
from rockfall.   

 

10 Bach sited in lee of an undercut cliff.  Small amounts of 
debris fell off the cliff during the 2011 earthquakes   

Direct cliff collapse hazard  

Taylors Mistake 

Bach 
No. 

Assessment Conclusion and/or 
Recommendation 

28 On top of small cliff. Judged not at risk from cliff 
collapse.  No boulder roll hazard evident. Could be 
affected by future cliff erosion 

Site is judged to be relatively  
‘safe’ 

30 Hazard is from collapse of low cliff adjacent the bach 
that could impact dwelling. Low rockfall (boulder roll) 
hazard.   

Hazard at site is adjacent to 
rather than directly above 
bach  

31-32 Direct hazard from rockfall, viable source of rocks in 
outcrops above these baches at the base of a gully that 
will focus boulders rolling down the slope. 

Clear hazard area  

 

33-43 Minor areas of rock outcrop indicate limited hazard from 
rockfall.  A number of boulders have reached the flat 
area behind these baches during (and before) the 
earthquakes.  

Sites are relatively safe 
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Overview, Taylors Mistake baches. No.30 at left of photo; No.45 at right. No’s 31-33 are in the 

trees at the end of the beach. 

 

 

Hobson Bay 

Bach 
No. 

Assessment Conclusion and/or 
Recommendation 

55-58 Judged not at risk from cliff collapse.  No boulder roll 
hazard evident.  

Outside hazardous area 

59 Hazard is from collapse of low loess cliff adjacent the 
bach that previously impacted dwelling. Has been 
excavated and is currently stable. No rockfall (boulder 
roll) hazard. 

No significant current hazard 

60 No hazard from cliff collapse inundation.  Failure has 
affected slope below bach but does not undermine the 
structure.  

Further undermining could 
affect stability of structure but 
could be remediated 

62 Limited stabilisation work has been completed 
(shotcrete and ineffective catch fence). Building is 
located under a cliff which shows evidence for 
instability.   

Site is within hazardous area. 
Direct cliff collapse hazard.  

63, 64, 
67, 68 

Baches immediately under overhanging cliff which 
shows signs of instability, full extent of which is hidden 
by vegetation.  Direct hazard from cliff collapse  
(overhanging) at all 4 sites. 

No.63 has been hit and badly damaged by debris that 
has fallen from cliff since mid 2012. 

All sites within hazardous 
area (cliff overhangs dwelling) 

 

69 Not at risk from cliff collapse or rockfall but is located in 
the mouth of a steep gully which may be susceptible to 
mass movement or debris flows 

No significant current hazard 
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Overview, Hobson Bay baches, Feb 2011. Pale blue bach at centre left is No.63 

 

 

 
Destruction caused by rockfall debris hitting rear of bach at No.63 Hobsons Bay 
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Maori Gardens 

These four baches are located under a cliff face. Where exposed, the rock is weathered and 

of variable quality.  The cliff shed some rocks in the earthquakes and is clearly capable of 

shedding rocks and debris at other times. One bach appears to have been struck by 

mud/earth flow debris quite recently.   

 

Bach 
No. 

Assessment Conclusion and/or 
Recommendation 

A Exposed to hazard of rockfall from cliff behind the bach; 
loose rocks/open fractures evident. Some protection 
from vegetation.  Small debris flow/slump immediately 
to N of dwelling 

Clearly hazardous site. 

B Exposed to hazard of rockfall from cliff behind the bach; 
loose rocks/open fractures evident. Some protection 
from vegetation.    

Clearly hazardous site. 

C Cliff face >15m high immediately behind bach.  

 

Clearly hazardous site (cliff 
collapse or rockfall).  

D Cliff face is immediately behind bach which has been 
struck by recent small debris flow (approx. 0.5m deep at 
rear wall judging from soil marks).   

Clearly hazardous site (cliff 
collapse or rockfall).  

 

 

Baches at Maori Gardens with cliff behind (Bach A at right, D at left of photo) 

 

Comment on proposed Hazard Zones 

This study has indicated that of the 38 baches investigated, 19 are located in clearly 

hazardous situations and 19 are in a low hazard location.  Consequently, we suggest that 
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the hazard zone boundaries be modified as shown on the attached drawings and 

summarised below: 

Boulder Bay - No changes 

Taylors Mistake - Bach 28 should be removed Cliff Hazard Management Area 2  

Hobson Bay - Baches 55 to 59 and bach 60 should be removed from Cliff Hazard 

Management Area 2  

Maori Gardens - No changes. Cliff Hazard Management Area 2 is appropriate for all four 

baches. 
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Baches Review 

Recommended change to Cliff Hazard Management Area 2 at Taylors Mistake Beach 

 

 

 

Remove from CHMA2, Map 54 
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Baches Review 

 

Recommended change to Cliff Hazard Management Area 2 at Hobson Bay (Maps 48 
and 53) 

 

 

  

      

 

 

Remove CHMA2 from this area 
of Map 53 
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Submission #80 – Snoep, 233 Taylors Mistake Road 

 

Suggested modification of liquefaction zone boundary, Map 53 

 

 

 

 

Suggested revised boundary 
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