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1. INTRODUCTION 

 
1.1 My full name is Peter Allan Kingsbury.  I hold the position of Principal 

Advisor Natural Resources at Christchurch City Council (Council).  One of 

the purposes of this position, held since July 2008, is to provide technical 

advice and information on a broad range of natural resource and natural 

hazard matters for policy, planning and development functions of the 

Council. 

 

1.2 I hold a MSc. Hons. (Engineering Geology) from the University of 

Canterbury.  I have 25 years' experience in:   

 

(a) investigating natural hazards, assessing risk and developing 

mitigation strategies; 

(b) developing policy and policy implementation strategies for natural 

hazard and natural resource management at local, regional and 

national level; and 

(c) providing technical input on hazard and natural resource issues 

for regulatory matters and other local and regional council 

functions, and engineering lifeline studies. 

 

1.3 From 2004 to 2008 I was an Emergency Management Advisor (Hazards and 

Risks) with the Ministry of Civil Defence and Emergency Management.  This 

involved working with national agencies on projects such as the Ministry for 

the Environment river control and flood risk management review, and the 

preparation of the first New Zealand National Hazardscape Report, and at 

the regional level, assisting local government hazard and emergency 

management planners, and Civil Defence Emergency Management groups, 

with hazard identification, risk assessment and risk reduction programmes.   

 

1.4 From 1988 to 2004 I worked for the Wellington Regional Council and 

Canterbury Regional Council as a Natural Hazards Analyst.  While 

employed by the Canterbury Regional Council, I initiated and managed a 

significant project assessing the liquefaction and ground damage potential 

for Christchurch.  
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1.5 I am a member of RiskNZ (formerly the New Zealand Society for Risk 

Management) and was elected to the management committee in 2006 

serving six years. 

 

1.6 I have provided the Council with technical geological hazard information and 

advice on aspects of Chapter 5 Natural Hazards since August 2013 and 

specifically on sections 5.1 Natural hazard objectives, 5.2 General natural 

hazard policies, 5.4 Policies for geotechnical hazard and risks for flat areas 

of the district, and 5.9 Liquefaction rules, of the proposed Replacement 

District Plan (pRDP).  Currently I am providing the Council with technical 

advice and information on coastal hazards for the pRDP. 

 

1.7 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.   

 

1.8 The key documents I have used in forming my views for the preparation of 

this brief of evidence are:  

 

(a) Canterbury Regional Council, Christchurch City Council, 

Waimakariri District Council, Hurunui District Council, Selwyn 

District Council and the Natural Hazards Research Platform 

(2012)  Review of liquefaction hazard information in eastern 

Canterbury including Christchurch City and parts of Selwyn, 

Waimakariri and Hurunui Districts.  Institute of Geological and 

Nuclear Sciences Limited (GNS Science) Consultancy Report 

2012/218 complied by H. L. Brackley.  ECan Report No. R12/83; 

(b) Joint statement of the Liquefaction Experts following the facilitated 

caucusing, 13 January 2015;  

(c) AS/NZS ISO 31000:2009 Joint Australian New Zealand 

International Standard, Risk Management - Principles and 

Guidelines;  
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(d) SA/SNZ HB 436:2013 Australian/New Zealand Handbook, Risk 

Management Guidelines - Companion to AS/NZS ISO 

31000:2009;  

(e) Canterbury Earthquakes Royal Commission Final Report Volume 

5: Section 1: Summary and recommendations, Volumes 5-7; and 

(f) Land Use Recovery Plan (2013) Environment Canterbury. 

 

2. SCOPE 

 

2.1 As part of my current role at the Council, I have been asked to provide 

evidence specifically in relation to how the Council has addressed 

liquefaction hazard in the pRDP. 

 

2.2 The specific parts of the pRDP that my evidence relates to are: 

 

(a) Policy 5.4.1 Geotechnical risk including liquefaction susceptibility; 

(b) Rule 5.9.1 Permitted activities - Liquefaction Assessment Area 1 

(LAA1) and Liquefaction Assessment Area 2 (LAA2), Rule 5.9.2 

Restricted activities - LAA1 and LAA2, and Rule 5.9.3 Restricted 

discretionary activities - LAA1; and 

(c) The Natural Hazards planning maps. 

 

2.3 My evidence also addresses the specific relief sought by various 

submitters on these provisions.  I address these submissions under each 

topic. 

 

3. EXECUTIVE SUMMARY  

 

3.1 The soils of Christchurch are prone to liquefaction.  Liquefaction, the 

process by which soils change from a solid to a liquefied state, has 

occurred in Christchurch in the past and is likely to occur again in the 

future.   

 

3.2 Liquefaction causes ground damage (for example, settlement, ground 

cracking and lateral spread) and the consequence of the ground damage is 

damage to structures, infrastructure and the environment.  Various ground 

improvement techniques are available to strengthen liquefiable soils and 
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reduce the risk to the built and natural environment.  Specific foundation 

design will also reduce the risk from liquefaction to structures. 

 

3.3 In 2012 a review of the liquefaction hazard in Christchurch was carried out.  

The findings of this report formed the basis for the Council’s approach to 

addressing liquefaction hazard in pRDP.  The Council has defined two 

liquefaction assessment areas, LAA1 and LAA2.  LAA1 is where 

liquefaction assessments are needed and LAA2 is where damaging 

liquefaction is unlikely.  

 

3.4 The accuracy and appropriateness of the LAA1 and LAA2 has been raised 

by several submitters.  Based on the technical geological and 

geomorphological (landform) information available, and the purpose for 

which the assessment areas have been established, I am confident that 

LAA1 and LAA2 provide a useful basis for helping to ensure that sound 

planning and development decisions are made. 

 

3.5 Several other submitters seek more detail around the scope of 

investigations required and ground performance standards.  I agree that 

guidance on these matters is required and note that this matter has been 

addressed by the planners in their caucusing statement. 

 

3.6 Overall it is my opinion that the approach adopted by the Council is based 

on adequate technical information and a sound decision-making process 

involving appropriately experienced and qualified people.  The specific 

recognition of the risk from liquefaction will help reduce damage to land, 

structures, infrastructure and the environment. 

 

4. BACKGROUND - LIQUEFACTION RISK IN CHRISTCHURCH AND MITIGATION 

 

4.1 Christchurch is located on young (less than 10,000 year old) 

unconsolidated alluvial (river deposited) sediments, marine sediments and 

estuary deposits.  The soils in these depositional environments are 

predominantly loose (un-compacted) fine sands and silts.  When saturated 

(that is, the sediments are below the water table) the sandy and silty soils 

have the potential to liquefy.  That process is what is referred to commonly 

as liquefaction.  



25843031_1.doc  Page 7 

 

4.2 Loose sands and silts, and poorly compacted man-made fills, can liquefy 

from strong ground shaking during earthquakes.  When the ground shakes 

the soil particles are rearranged and the soil mass compacts and 

decreases in volume.  The decrease in volume causes water saturated 

silts and fine sands to be ejected to the ground surface.   

 

4.3 Liquefaction is the process by which silts and fine sands change from an 

essentially solid state to a liquid state.  The term ‘liquefaction’ is often used 

incorrectly to describe the saturated silts and fine sands deposited at the 

ground surface.  Sand volcanoes, lateral spread, ground surface cracking, 

deformed ground surface (hummocky appearance), localised flooding and 

subsidence are evidence that liquefaction has occurred.   

 

4.4 Subsidence (settlement) of the ground surface is common and can occur 

relatively uniformly over a large area and may go largely unnoticed.  

Differential subsidence, particularly where there are buildings and 

infrastructure, can be very obvious because of the damage to the structure 

- normally tilting, severe cracking and in the case of horizontal 

infrastructure, ruptures or breaks.   

 

4.5 Lateral spread is when 'blocks' of land move sideways and 'downslope'.  

This is most common near rivers, streams, lakes and coastal areas.  

 

4.6 There are two main ways to reduce the effects of liquefaction.  These are 

by stabilising the ground or by specific foundation design or a combination 

of both of these approaches.   

 

4.7 There are various methods to stabilise the ground.  These methods 

generally increase the density of the soil thereby increasing the resistance 

of the soil to liquefaction.  Dynamic compaction - repetitive dropping of a 

heavy weight - is one method.  Removal of liquefiable material and 

replacing it with coarser material, de-watering (drainage) and buttressing of 

lateral spread zones are other ground stabilisation techniques.   

 

4.8 Specific foundation designs reduce the likelihood of damage to the 

foundation and deformation of the structure.  Stronger foundations, deep 
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piles and piling to non-liquefiable soil layers are the more common 

methods used to reduce the effect of liquefaction on structures. 

 

5. APPROACH USED BY CHRISTCHURCH CITY COUNCIL TO DETERMINE 

LIQUEFACTION OVERLAYS AND CONSEQUENTIAL PLAN PROVISIONS 

 

5.1 In 2012, a joint review of the liquefaction hazard in Christchurch was 

completed by Institute of Geological and Nuclear Sciences Limited (GNS 

Science).  The report (referenced in paragraph 1.8 of this evidence) was 

produced in collaboration with the Canterbury Earthquake Recovery 

Authority (CERA).  The focus of the review was to distinguish at a 

‘regional’ scale land that may be susceptible to the damaging effects of 

earthquake-induced liquefaction from land where liquefaction damage is 

unlikely.  The report formed the basis for the Council's approach to 

addressing liquefaction potential in the pRDP. 

 

5.2 The review mapped 'greater Christchurch' into two liquefaction assessment 

areas, 'liquefaction assessment needed' (LAA1), and 'damaging 

liquefaction unlikely' (LAA2).  A copy of the map (pRDP Appendix 5.13.1) is 

in Attachment 1 to my evidence.  The boundary between the two 

assessment areas (referred to as the 'ECan-line') trends approximately 

northeast - southwest from the Waipara River mouth in the north to the 

Rakaia River mouth in the south.  Smaller areas of LAA1 exist on Banks 

Peninsula, which are essentially the lower valley alluvial infill areas. 

 

5.3 The assessment area maps do not define areas where liquefaction will and 

will not occur.  Attachment 1 shows that to the west of the ECan-line the 

potential for liquefaction to occur is less than to the east of the ECan-line.  

The ECan-line essentially reflects the western extent of significant loose 

silt and fine sand deposits.  Any liquefaction occurring to the west of the 

ECan-line is likely to be localised with minor ground damage. 

 

5.4 The ECan-line has been adopted, with some minor modifications, by the 

Council in the preparation of the pRDP.  The boundary of the ECan-line 

was refined by the Council using Ministry of Business, Innovation and 

Employment (MBIE) Technical Classification information (Attachment 2 

MBIE Technical Classification map).  The MBIE Technical Classification is 
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an area wide classification where land can be classified into three classes: 

Technical Category 1 (TC1), Technical Category 2 (TC2) and Technical 

Category 3 (TC3).  Where the ECan-line adjoins a TC1 area, defined as 

"future land damage from liquefaction is unlikely", the position of the ECan-

line was adjusted to include the TC1 area into the LAA2.  I consider the 

approach adopted to be appropriate because it gives more accurate 

definition to the LAA1/LAA2 boundaries and will be consistent with the 

MBIE Technical Classification Map. 

 

5.5 LAA1 (0 - 20 metre contour) has also been mapped on the Banks 

Peninsula (Attachment 3 pRDP Appendix 5.13.2).  These areas, 

excluding the Port of Lyttelton, are essentially valleys in-filled with alluvial, 

estuarine and marine sediments.  There is potential for these sediments to 

liquefy when saturated and subject to intense ground shaking.   

 

5.6 The approach taken by Council to map these areas in the pRDP was to 

initially exclude all areas less than 3000m2.  This approach was adopted 

because an area of less than 3000m2 would be difficult to define accurately 

at the scale of the planning maps (1:10,000 and 1:50,000) and given the 

density and type of development on Banks Peninsula any liquefaction that 

did occur is likely to cause very minor damage.  It does not mean that 

liquefaction would not occur in these areas.   

 

5.7 Following the exclusion of areas less than 3000m2, I carried out a further 

assessment of the remaining 117 areas (areas greater than 3000m2) to 

determine their appropriateness for classification as LAA1.  Of the 117 

areas I identified about 20 areas that were of geomorphic significance to 

be included on the district plan planning maps.  The criteria for 

‘geomorphic significance’ included well-defined valley infill areas where it is 

likely that alluvial and/or marine sediments are likely to be present in 

sufficient thickness and extent to liquefy and cause ground damage.  

Examples of these areas are Charteris Bay, Port Levy and Akaroa. 

 

5.8 The Banks Peninsula LAA1 boundaries are defined by the 20 metre 

contour.  Although this approach may exclude potentially liquefiable 

sediments in the upper reaches of some valleys and may include some 
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lower hill slopes (non-liquefiable), for the purposes of the district plan it is, 

in my view, a useful delineation.   

 

6. GENERAL ASSESSMENT OF THE APPROACH ADOPTED TO DETERMINE 

LIQUEFACTION OVERLAYS AND PLAN PROVISIONS 

 

6.1 It is my opinion that the definition of LAA1 and LAA2 accurately reflect 

geological ground conditions and provides a useful basis for making 

planning and development decisions.  The assessment areas as defined in 

the pRDP are consistent with the nature and extent of ground damage 

caused by liquefaction during the 2010 - 2011 Canterbury Earthquakes. 

 

6.2 I consider that the review of the liquefaction hazard for the pRDP was 

thorough - both due to technical content, and also as a consequence of the 

parties involved in the review process. 

 

6.3 I consider that LAA1 and LAA2, and specific associated provisions of the 

Natural Hazards Proposal dealing with liquefaction, are a valid planning 

approach to require appropriate levels of investigation for planning and 

development across Christchurch.  In my view, the provisions will help 

reduce the risk from liquefaction including damage to land, structures, to 

people within structures, infrastructure and the environment, and will 

reduce disruption to the Christchurch community and allow for more 

efficient and effective recovery following another large earthquake.  The 

specific recognition of the risk of liquefaction in the pRDP will enhance 

resilience.  

 

6.4 I believe the new liquefaction provisions in the pRDP adequately address 

key concerns raised in the Canterbury Earthquakes Royal Commission 

Final Report and I quote  “… when zoning for new development areas is in 

contemplation, we consider that it would be appropriate for the risks of 

liquefaction and lateral spreading to be taken into account” (p.18 Volume 5: 

Section 1: Summary and recommendations – Volumes 5 - 7).  

Recommendation 188 of the Royal Commission Report states “Applicants 

for resource and subdivision consents should be required to undertake 

such geotechnical investigations as may be appropriate to identify the 
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potential for liquefaction risk, lateral spreading or other soil conditions that 

may contribute to building failure in a significant earthquake.” 

 

6.5 The general approach in the pRDP to mitigating the effects of liquefaction 

generally follows the widely adopted and widely accepted risk 

management approach as given in AS/NZS ISO 31000:2009 Joint 

Australian New Zealand International Standard, Risk Management - 

Principles and Guidelines.  I support the approach adopted by the Council 

as it explicitly takes into account uncertainty. 

 

6.6 Future large earthquakes are likely to cause a similar pattern of ground 

damage from liquefaction to that experienced during the 2010 - 2011 

Canterbury Earthquakes.  This is because the nature of the sediments 

below Christchurch and their susceptibility to liquefy remain essentially 

unchanged from the 2010 - 2011 Canterbury Earthquakes.  For these 

reasons I believe that the approach taken by the Council is appropriate. 

 

7. LIQUEFACTION HAZARD CAUCUSING  

 

7.1 In January 2015 I took part, as one of four expert witnesses, in caucusing 

on liquefaction hazard issues.  The Liquefaction Caucusing Report is 

attached to this evidence as Attachment 4.  My expert evaluation and 

assessment of liquefaction matters (in the following section of my 

evidence) raised through submissions is consistent with my agreement 

with the outcome of the caucusing process. 

 

7.2 Five key documents considered by the Liquefaction Experts at caucusing 

in considering and recording their views on liquefaction were: 

 

(a) The Ministry of Business, Innovation and Employment Guidelines 

for Repairing and Rebuilding Houses affected by the Canterbury 

Earthquakes (2012) and updates; 

(b) The Building Act 2004; 

(c) The New Zealand Building Code; 

(d) The Resource Management Act 1991; and 

(e) Civil Defence Emergency Management Act 2002. 
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7.3 The matters discussed and agreed to by the Liquefaction Experts at 

caucusing were: 

 

(a) the 2010 - 2011 Canterbury Earthquakes clearly demonstrated 

that large parts of Christchurch are vulnerable to liquefaction and 

future earthquakes will cause liquefaction to occur again; 

 

(b) managing natural hazards involves a sensible balance between 

land use controls, building controls, insurance and acceptance of 

some level of risk; 

 

(c) the New Zealand Building Code and Civil Defence Emergency 

Management Act 2002 require specific measures to consider the 

impact and consequences of liquefaction on new buildings and 

critical infrastructure and the Replacement Christchurch District 

Plan needs to align with the requirements of these and other 

documents; 

 

(d) the liquefaction related objectives, policies and rules of the 

Replacement Christchurch District Plan Chapter 5 Natural 

Hazards align with the principles and general approaches of the 

documents referred to above; 

 

(e) a key objective for the development of new subdivisions on land 

with the potential to liquefy should be to provide for the resilience 

of communities from the effects of liquefaction.  The experts 

agreed that where land-improvement (ground strengthening) is 

applied on an area-wide basis, for example a large subdivision, 

the community will be significantly more resilient to future 

earthquakes than where specific foundation design of individual 

structures is used to reduce the effect of liquefaction; and 

 

(f) the experts support the requirements of the Replacement 

Christchurch District Plan to provide resilience to key 

infrastructure such as waste water, water supply and power 

supplies.  The Civil Defence Emergency Management Act 2002 
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clearly states the responsibilities of critical infrastructure providers.

  

8. POLICY 5.4.1 - GEOTECHNICAL RISK INCLUDING LIQUEFACTION 

SUSCEPTIBILITY 

 

8.1 Policy 5.4.1(a) states that "In flat areas of the district ensure that 

geotechnical site suitability is assessed … before new areas are zoned for 

urban activities … or … are already zoned …" .  Policy 5.4.1(b) states 

"Ensure that the level of assessment undertaken for subdivision reflects 

the potential scale and significance of the liquefaction hazard that could 

occur …". 

 

8.2 The Insurance Council of New Zealand [590] supports Policy 5.4.1 but 

seeks more detail around minimum geotechnical investigations required 

and the types of geotechnical risks that need to be addressed.  

 

8.3 I agree that the Council should provide guidance on the type and scope of 

investigations required and the types of geotechnical risks that need to be 

addressed.  The Council, in collaboration with the Experts, has 

commenced work on guidelines that will address both these matters.  It 

would be appropriate for the pRDP to reference the guidelines. 

 

8.4 The Liquefaction Experts agreed that a land performance guidance 

document was needed to provide clarity for how the liquefaction provisions 

of the Proposal are to be implemented.  This document would need to 

provide specific guidance on how land should perform following 

earthquake shaking.  I note this has been acknowledged by the planners in 

their caucusing statement - refer page 41 under Advice Notes.  Ms Carter's 

evidence also discusses this issue. 

 

8.5 Tonkin and Taylor Ltd [970] (represented on the liquefaction caucusing 

group) submits that other geotechnical hazards, in addition to liquefaction 

risk, should be described and that a vulnerability approach to liquefaction 

hazard mapping should be used rather than susceptibility. 

 

8.6 Whilst I recognise the value of a vulnerability liquefaction hazard approach, 

where specific earthquake recurrence periods and earthquake magnitudes 
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are taken into account, I believe that this would be unnecessarily complex 

for a district plan and would not provide the level of certainty and long-term 

risk reduction required.   

 

8.7 A vulnerability approach is not required because it is not when the next 

earthquake is likely to occur that is important but how the ground is likely to 

respond to severe shaking at any time in the future.  Although large 

earthquakes have a low probability of occurrence, a damaging earthquake, 

statistically, is as likely to occur ‘tomorrow’ as in 500 years time.  The 

susceptibility approach (LAA1 and LAA2 classification) is a fair and 

reasonable approach that will ensure adequate investigations are carried 

out to determine the liquefaction risk and to determine the mitigation 

required.  Furthermore, the approach adopted by the Council will provide 

long-term and high level resilience to Christchurch’s building stock and 

infrastructure. 

 

9. LIQUEFACTION RULES 

 

9.1 The liquefaction rules are: 

 

(a) Rule 5.9.1  Permitted activities - LAA1 and LAA2;  

(b) Rule 5.9.2 Restricted discretionary activities - LAA1 and LAA2; 

and  

(c) Rule 5.9.3 Restricted discretionary activities - LAA1.  

 

9.2 Ngai Tahu Property Ltd [806] supports the intent of 5.9 Liquefaction rules, 

and associated Policy 5.4.1 and 5.4.2.  It seeks further refinement of these 

rules, or the addition of a separate design standard to clarify what the level 

of performance should be. 

 

9.3 I agree that a guidance document is required, and note that this has been 

addressed by the planners through their expert caucusing. 

 

9.4 Goodman Property Trust [977] seeks a reduction in the circumstances and 

locations where geotechnical analysis is required under Rule 5.9.2.  The 

Trust considers that the requirement to obtain geotechnical analysis for all 

subdivisions regardless of whether or not the site in question suffered 
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liquefaction imposes a significant and unwarranted cost on consent 

applicants. 

 

9.5 I consider that a geotechnical assessment for all subdivision consent 

applications under Rule 5.9.2 is appropriate.  Geotechnical assessments are 

not limited to determining the presence or not of liquefiable sediments but 

would include other unsuitable sub-surface conditions included soft ground 

(for example peat deposits), unsuitable and un-compacted fill materials, and 

the presence of groundwater.  Furthermore, the distribution of unsuitable 

ground conditions can be very 'site specific' therefore it is appropriate that a 

geotechnical assessment is carried out for all subdivision proposals 

irrespective of the number of lots that are being created. 

 

9.6 Geotechnical assessments are carried out in a staged approach.  There are 

well established and well accepted assessment/investigation processes that 

generally start with a 'walk-over survey' and if required, based on what is 

observed, continue through to intensive sub-surface investigations including 

laboratory testing of soil materials.  A land performance guidance document 

will need to provide guidance on staged investigation approaches to ensure 

that the cost of any investigations is appropriate to any geotechnical 

constraints that may exist. 

 

9.7 The Canterbury Civil Defence Emergency Management Group [1186] seeks 

that Rule 5.9.2 be amended to include a requirement, at subdivision stage, 

that greenfield sites with MBIE TC3 ground conditions must undergo ground 

improvement treatment to make them TC1 or TC2. 

 

9.8 I believe the MBIE Technical Category classification should not be used to 

determine what level of ground improvement is required as the mapping 

lacks detail for making decisions on the need or otherwise for ground 

improvement.  Site-specific investigations are required to determine the 

need for (any) ground improvement and/or specific foundation design.  

Furthermore, MBIE advised the Council that they should not adopt the 

MBIE Technical Category classification for planning purposes.  For these 

reasons, I consider the proposed requirement to improve MBIE TC3 

ground to TC1 or TC2 levels to be inappropriate. 
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10. PLANNING MAPS 

 

10.1 Christopher & Grace Currie at 14A Worsleys Road [312] have requested 

the LAA1 classification be removed from their property.  They state in their 

submission that liquefaction did not occur during the 2010 - 2011 

Canterbury Earthquakes. 

 

10.2 From viewing air-photos, I consider that the LAA1 classification of 14A 

Worsleys Road is appropriate.  Although liquefaction may not have 

occurred or been obvious it does not mean that liquefaction did not occur 

or may not occur in the future.  The LAA1 classification simply indicates 

that the soils generally have a greater potential for liquefaction to occur 

than LAA2 areas and that more detailed investigations may be required to 

determine the appropriateness of a site for development. 

 

10.3 Otto and M. J. Snoep - 233 Taylors Mistake Road [80] - are opposed to 

their property at 233 Taylors Mistake Road being mapped as LAA1 

because it is located on bedrock. 

 

10.4 A field inspection on 3 February 2015 was undertaken by Mr Don 

Macfarlane, a geotechnical consultant engaged by the Council.  This site is 

addressed in Mr Macfarlane's evidence, but in summary he confirmed that 

the property is on bedrock and therefore not subject to liquefaction.  The 

LAA1 classification for this property is therefore incorrect and the planning 

map needs to be amended to correct this.  A mock-up of a proposed 

change to the planning map is attached to my evidence (Attachment 5).  

 

10.5 Alex and Wilma Laryn 110 Shalamar Drive [399] submit that the LAA1 

boundary does not reflect reality and do not accept the Natural Hazards 

Area boundaries shown on the planning maps. 

 

10.6 On the 5 February 2015, I undertook a field inspection of the property and 

met with the owners.  I consider that the LAA1 classification of 110 

Shalamar Drive is appropriate given the geomorphic setting, that being a 

valley in-filled with alluvial sediments.  Although liquefaction may not have 

occurred during the 2010 - 2011 Canterbury Earthquakes or been obvious 

it does not mean that liquefaction did not occur (that is liquefaction may 
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have occurred at depth without visible ground surface expression or 

obvious ground subsidence) or may not occur in the future.  As set out 

earlier in my evidence, the LAA1 classification simply indicates that the 

soils generally have a greater potential for liquefaction to occur than LAA2 

areas and that more detailed investigations (more detailed than that for 

LAA2 areas) may be required to determine the appropriateness of a site for 

development. 

 

10.7 To have absolute certainty that liquefaction did not occur at 110 Shalamar 

Drive or will not occur in the future, extensive and expensive investigations 

and modelling would be required to determine that no appreciable deposits 

of potentially liquefiable material exist.  The in-filled lower parts of all the 

valleys of he Port Hills adjoining the Canterbury Plains have been mapped 

as LAA1. 

 

11. LAND PERFORMANCE GUIDANCE FOR LIQUEFACTION 

 

11.1 It is my opinion that the proposed changes to the pRDP provisions agreed 

to by the planners through expert caucusing adequately address concerns 

by various submitters on ground performance standards, the types of 

potential geotechnical constraints that need to be investigated, and the 

levels of investigations required for LAA1 and LAA2. 

 

 

 

 

 

Peter Allan Kingsbury 

13 February 2015 
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Attachment 1: 

(From pRDP Chapter 5, 5.13 Appendices, 5.13.1 Liquefaction assessment areas in 

Christchurch) 
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Attachment 2: 

MBIE Technical Classification Map 
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Attachment 3: 

(From pRDP Chapter 5, 5.13 Appendices, 5.13.2 Liquefaction assessment areas on Banks 

Peninsula) 
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Attachment 4: 
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Attachment 5: 

Otto and M. J. Snoep, 233 Taylors Mistake Road [80] 

 

 

 


