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Executive Summary 

 
 
The Canterbury Earthquake Recovery Authority (CERA), in agreement with its 
strategic partners: Te Rūnanga o Ngāi Tahu (TRoNT), the Waimakariri District 
Council (WDC) and Environment Canterbury (ECan), has formed a Technical 
Advisory Panel (the Panel). 
 
The purpose of this Panel is to provide expert technical advice that will assist the 
understanding of the physical capability of the land within the Residential Red Zones 
(RRZs) in the Waimakariri District.  
 
 

 
 
The scope of the Panel is to identify at a broad geographical level, the 
constraints and opportunities for use of the land and to spatially identify areas 
suitable for broad types of land use. 
 
 
This report is not directive or determinative.  
 
 
This report makes no recommendations. 
 
 
This report forms only one of the inputs to the evaluation and decision-making 
processes for future use options.  
 
 
Strategic partners and the community will have the ability to input to the evaluation 
processes for future use of the red zone on a broad range of matters (for example 
social, community, economic, environmental, recreation matters) through a 
formalised process. This report does not preclude or exclude the consideration 
of those other matters or site specific projects.  
 
 
The report is a preliminary assessment. It does not represent a feasibility study of 
future land uses or provide a commentary on the demand for particular land uses. It 
is based on desk-top information only. 
 
 
The report does not present a long term plan for future land use. 
 
 

 
 
The Panel was comprised of advisors in relevant areas of expertise relating to 
geotechnical engineering, hydrogeology, land contamination, Mana Whenua/Ngai 
Tahu cultural interests, ecology, archaeology and heritage values, recreation, 
flooding, sea level rise and WDC strategic infrastructure.  
 
The Panel met in a workshop format to discuss and evaluate datasets relating to the 
physical land characteristics along with environmental, archaeological and, heritage 
values and Mana Whenua/Ngai Tahu cultural interests. CERA commissioned maps 
which provide a very preliminary indication of the remediation potential of the land in 
respect of its geotechnical condition, vulnerability to flooding and potential 
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contamination. This was supplemented by information on potential tsunami and sea 
level rise risks.  
 
The Panel’s evaluation records the potential suitability of a broad range of land use 
types as “suitable”, “technically feasible”, “technically feasible but not advisable” or 
“not feasible”.  
 
It is acknowledged that land uses of low intensity e.g., open space, planting, grazing 
or passive recreation activities, and which do not require any large-scale engineering 
improvement works to establish may be sustainable throughout the RRZ. This is 
subject to consideration of demand for the activity and integration and compatibility 
with adjoining land uses.  
 
The Panel’s summary notes that the combined and cumulative effect of the 
geotechnical condition of the land and its flooding vulnerability are the most 
significant determinants of opportunities for future use in Kaiapoi. There are two 
areas where it may be possible to consider more intensive or built future land uses – 
being Kaiapoi North and Courtenay Drive. If these possibilities were to be further 
considered, feasibility analyses would be required to inform the extent of the 
potential land use. 
 
Any further investigation of land use options should also consider the Mahaanui Iwi 
Management Plan 2013. 
 
The effect of future sea level rise significantly limits the potential for long term 
intensive or permanent built land use in The Pines Beach and Kairaki. The area 
surrounding the Waimakariri River mouth is however of regional significance for 
outdoor recreation.  
 
The Panel concluded that in some cases, amalgamating remediation “sub-zones” 
opened up wider opportunities for future land use types. This is demonstrated in 
Kaiapoi North where using land south of Cass Street for mitigation of flooding may 
potentially enable opportunities for built outcomes on the balance area of the RRZ 
north of Cass Street. The built outcomes that may be possible could potentially 
include residential opportunities at varying densities or commercial buildings in the 
area adjacent to the Town Centre. The flood mitigation area itself has the potential 
for a range of recreation and environmental uses.  
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Introduction 

 
The Canterbury Earthquake Recovery Authority (CERA), in agreement with its 
strategic partners: Te Rūnanga o Ngāi Tahu (TRoNT), the Waimakariri District 
Council (WDC) and Environment Canterbury (ECan), has formed a Technical 
Advisory Panel (the Panel).The purpose of this Panel is to provide expert technical 
advice that will assist the understanding of the physical capability of the land within 
the Residential Red Zones (RRZs) in the Waimakariri District, and the range of 
possible types of future land use that could be sustained on that land.  
 
It is intended that the Panel’s assessment is preliminary and based on readily 
available sources of information on physical land characteristics. It is acknowledged 
that more detailed investigation on the feasibility of all future land uses would be 
required. This initial “filtering” of data may however assist with informing what types 
of investigations may be required within different parts of the RRZ.  
 
It is noted that this report forms only one of the inputs required for the further 
evaluation and decision-making processes for future use options. It is understood 
that this information will be complemented by inputs from strategic partners, 
community engagement, policy, legal and regulatory considerations. Accordingly, 
this report is not directive or determinative and makes no recommendations. 
 
The final decision for future use lies with the Cabinet.  
 

Terms of Reference 

 
Terms of Reference were developed to inform the actions and conduct of the Panel. 
These covered the purpose of the Panel, its membership, scope, and outputs. A 
copy of the Terms of Reference is attached as Appendix 1. 
 
The Panel was briefed on the Terms of Reference on 21 January 2015. This briefing 
was also attended by members of the Waimakariri Working Group

1
.  

 

 

Scope  

 
The scope of the Technical Advisory Panel is limited to the following tasks: 

 A review of the adequacy and suitability of physical and environmental data.  

 Working together in a workshop to discuss and analyse the data.  

 Identifying at a broad geographical level, the constraints and opportunities 
for use of the land.  

 Spatially identifying areas suitable for broad types of land use – as distinct 
from site specific activities. 

 Identifying critical or fundamental technical factors that may be of assistance 
to persons evaluating or making decisions on future use.  

 
  

                                                
1
 The Waimakariri Working Group is a forum for CERA and Strategic Partner officials to undertake 

collective analysis, evaluation and synthesis of advice to the Steering Group as required.  

http://www.cera.govt.nz/
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Outputs 

The outputs of the Panel are to be reported directly to the Waimakariri Working 
Group for its consideration and use.  
 

The outputs comprise: 

 maps identifying at a broad geographical level, the areas suitable for broad 
types of land use.  

 a compendium of maps used to inform the final overview map of land use 
suitability 

 a short, high-level report recording the process followed by the Panel and 
describing the overview map of land use suitability 

 a list of assumptions that may be of assistance to persons evaluating or 
making decisions on future use.  

 
It is noted that this report reflects the collective view of the Panel, and where there 
were variations in opinion these have been recorded. 

 

 

Membership of the Panel 

 

The Panel comprised a CERA facilitator and advisors with experience and authority 
in relevant areas of expertise. The advisors were either in-house experts provided by 
one of the strategic partners or consultant experts. The number of Panel members 
was balanced having regard to the technical knowledge required and considerations 
of efficiency. The Panel for the Waimakariri RRZ encompasses the following 
expertise: 
 

Geotechnical Engineering 

Hydrogeology 

Land Contamination 

Mana Whenua/Ngāi Tahu Cultural Interests 

Ecology and Natural Environment 

Archaeology and Heritage 

Recreation 

Flooding 

Sea Level Rise 

Strategic Council-owned Infrastructure 

 

The list of individual members on the Panel included: 

 

Ian Heslop, Environment Canterbury 

Davina McNickel, Environment Canterbury 

Chrissie Williams, Environment Canterbury/Natural Environment Recovery 

Programme 

Aaron Leith, Te Rūnanga o Ngāi Tahu 

Chris Brown, Waimakariri District Council 

http://www.cera.govt.nz/
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Gary Boot, Waimakariri District Council 

Nicola Rykers, CERA 

Rob Rouse, CERA 

Mike Jacka, Tonkin and Taylor, contracted by CERA 

Jared Pettersson, Tonkin and Taylor, contracted by CERA 

Peter Cochrane, Tonkin and Taylor, contracted by CERA 

Diana Robertson, Boffa Miskell, contracted by CERA 

Katharine Watson, Underground Overground Archaeology, contracted by CERA 

David Allan, Global Leisure Group, contracted by CERA 

 
 

Methodology 

 
The following section describes the overall process followed by the Panel.  

 
 

Geographic Data Analysis 

 

The first step involved the collation of information and data concerning: 
 

 the physical characteristics and condition of the land 

 environmental, cultural, ecological and heritage values; and  

 Waimakariri District Council’s strategic assets and utilities. 
 
This information was mapped using Geographic Information Systems (GIS), enabling 
the layering of different land characteristics, conditions and values along with the 
location and alignment of strategic, Council owned assets.  
 
This mapping exercise was led by CERA using the datasets it had collated over the 
past 4 years as a starting point. This was complemented by advice and additional 
data from the Strategic Partners.  

 
 

The Data Sets 

 
The data sets used by the Panel are contained in a separate document titled 
“Waimakariri District Residential Red Zone – Data Sets“. These maps included the 
following information and should be read in conjunction with this report: 
 
- Red Zone Boundaries 

- District Plan Zone Boundaries accompanied by planning maps 

- Land Ownership 

- WDC Strategic Infrastructure – shows possible options for location of 

infrastructure in the RRZ, as may be required to continue servicing the Green 

Zone.  

- Natural Environment 

- Archaeological Sites 

- Mana Whenua/Ngāi Tahu Cultural Interests 

- Contamination Remediation Feasibility 

http://www.cera.govt.nz/
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- ECan Listed Land Use Register (LLUR) 

- Flood Remediation Categories  

- Geotechnical Remediation Categories 

- Tsunami Evacuation Zone  

- Categories for vulnerability of land to climate induced Sea Level Rise  

- Combined Constraints (flooding, geotechnical, contamination, tsunami, sea level 

rise) 

- Combined Constraints and WDC Strategic Infrastructure 

A number of these datasets are described in more detail as follows: 
 

 
District Council Owned Strategic Infrastructure 
 
The WDC has provided preliminary data describing the type and possible location of 
infrastructure for continuing service of the adjoining Green Zoned land. This includes 
options for roading restoration or re-alignment, stormwater and potable water pipes, 
stormwater management areas, pumping stations and sewer lines.  
 
For completeness, areas of stopbank reconstruction have also been included on the 
infrastructure maps.  
 
It is important to note that this infrastructure does not contemplate any built land use 
or any particular activities within the RRZ which may require servicing.  

 
 
Natural Environment 
 
This map shows a 30m riparian corridor around waterbodies. The width of the 
corridor was informed by discussion between the relevant technical experts based on 
experience and understanding as to where high natural values may occur in relation 
to waterbodies. 
 
The map also identifies the location of protected trees. 
 
The Tūhaitara Coastal Reserve (which is also shown on the Land Ownership map), 
was included on this map to inform proximity and opportunity for habitat connections.  
 
 
Mana Whenua/Ngāi Tahu Cultural Interests 
This map showed information provided by TRoNT. This data includes Māori 
Reserves, Māori archaeological sites, the Tūhaitara Coastal Reserve, waterbodies, a 
30m riparian corridor, Statutory Acknowledgements located along the Coast and the 
Waimakariri River mouth, the Coastal Marine Area boundary, traditional travel routes 
(Ngā Aro Tawhito) and areas of high cultural value. TRoNT also provided additional 
information concerning Taonga species

2
 and Statutory Acknowledgements as 

described in Schedules 97, 100 and 101 of the Ngāi Tahu Claims Settlement Act 
1998. 

 
 
Archaeological Sites 
 
The data originally held and mapped by CERA is not up-to-date and, in particular, 
has been noted to not include sites identified during the land clearance process. 

                                                
2
 Any future proposal on the land within the Residential Red Zones in the 

Waimakariri District which incorporates the planting of taonga species, must require 
early engagement with Mana Whenua/Ngāi Tahu. 
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CERA is in the process of obtaining this data from the New Zealand Archaeological 
Association and an up-dated map will be produced in due course.  
 
The Archaeologist on the Panel has advised that although the number of sites 
recorded is not accurate, surveys and investigations during land clearance have not 
uncovered any sites of high archaeological significance.   

 
 

Geotechnical Remediation - Categories 
 
From a geotechnical perspective it is possible that parts of the RRZ could be 
remediated for built outcomes in the long term.  
 
This however would require bespoke and high-end engineering design to achieve 
land stability and would need to be implemented on an area-wide basis, as distinct 
from an individual property basis. It is noted that in general the greater the scale of 
the potential ground failure mechanism (e.g., lateral spreading), the greater the land 
area that would need to be incorporated into a land remediation scheme i.e., large-
scale land deformation generally requires large-scale engineering works to make the 
land suitable for built land use.  
 
For example, in some parts of the RRZ lateral spreading is limited to an area within 
about 30 metres of the river edge, so a series of individual smaller-scale land 
remediation schemes could be feasible. In contrast, other areas of lateral spreading 
extend more than 200m back from the river edge, so a single much larger-scaled 
remediation scheme would be necessary. There is a corresponding increase in cost 
as the complexity and scale of the engineering intervention increases. 
 
The level of detailed engineering required to achieve a buildable outcome in the RRZ 
is therefore significantly more complex compared with re-building a house on a 
single allotment within the Green Zone. In the Green Zone building foundation 
designs can generally be standardised and/or small scale ground remediation can be 
effective on an individual basis, within the boundaries of the property.  
 
On the basis of this knowledge and using the geotechnical data already available 
CERA engaged Tonkin and Taylor to assist with the development of a high-level 
ranking system for “Remediation Potential” for RRZ land.  
 
Accordingly, categories G1 to G6 were developed to reflect the remediation potential 
of identified areas or locales within the RRZ to achieve a minimum standard of land 
performance, or resilient ground condition, for “a typical standard of urban 
development”. This is assumed to be a suburban density of approximately 500m

2
 for 

an individual property. The categories are described below, noting that the scale 
ranges from G1 to G6. G1 requires the least intervention through to G6, which 
requires the greatest intervention. 
 

 
G1 Moderate-scale area-wide ground improvement works would be required for buildings 

and infrastructure. Minimum size development of about 10,000m² required to 
accommodate these area-wide works. Alternatively, specialised deformation-tolerant 
foundations and infrastructure may be an option, with some limitations on the types of 
structure. 

G2 Large-scale area-wide ground improvement works would be required for buildings and 
infrastructure. Minimum size development of about 10,000 to 50,000m² required to 
accommodate these area-wide works. Alternatively, specialised deformation-tolerant 
foundations and infrastructure may be an option, with some limitations on the types of 
structure. 

G3 Large-scale area-wide ground improvement works would be required for buildings and 
infrastructure. Specialised deformation-tolerant foundations and infrastructure unlikely 
to be a feasible option without ground improvement. Minimum size development of 
about 10,000 to 50,000m² required to accommodate area-wide works. 

http://www.cera.govt.nz/
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G4 Very large-scale area-wide ground improvement works would be required for buildings 
and infrastructure. Minimum size development of about 50,000 to 100,000m² required 
to accommodate area-wide works. 

G5 Large to very large-scale area-wide ground improvement works would be required for 
buildings and infrastructure, and these works are likely to be cost effective only for 
high-value development (or if they provide protection to a larger area of development).   

G6 Large to very large-scale ground improvement works would be required for buildings 
and infrastructure, but these works are unlikely to be feasible or cost effective, or would 
cause significant disruption for Green Zone residents.  

 
The categories have been informed by geotechnical investigations and data 
collected since the September 2010 earthquake, including case-studies of specific 
site conditions. They are based on a high level engineering assessment of the 
conditions considered typical for each area, acknowledging that there has been no 
detailed analysis or refinement of the locality. Variation of ground conditions can 
therefore be expected and the area of land within each of the categories may be 
larger or smaller than indicated from this high-level assessment. Tonkin and Taylor 
advise that where engineering feasibility is critical for decision-making then further 
detailed assessment would be required. 
 
It is relevant to note that most RRZ land could be suitable for less intensive land 
uses (e.g., open space recreation) without large-scale ground improvement works. 
Such activities are still likely to require moderate earthworks to prepare the land for 
use.  
 
For categories G1 and G2 it is possible that acceptable levels of remediation for “a 
typical standard of urban development” could be achieved either by ground 
improvement works or through specialised deformation-tolerant foundations. In this 
second scenario, a very robust foundation would be required to ensure that the 
building can withstand the deformation as it moves with the land. To achieve this 
effect would require a building of commercial purpose and/or scale in order to be 
feasible and would not be achievable by individual residential scaled buildings.  
 
At category G3 and above, the degree of land deformation that would occur during 
an earthquake becomes too great for deformation tolerant foundations alone to work. 
Specialised foundations plus area wide ground improvement works are therefore 
required.  
 
From category G4 and above, the high value of the engineering design required 
means that the end-use needs to be of higher value or of a very large scale in order 
to be cost-effective. 
 
At category G6 it is assumed that it is unlikely to be feasible or cost effective to 
undertake engineering intervention to effectively mitigate damage to buildings arising 
from severe ground movement. In addition, the extent of earthwork required would 
be so extensive that the works could significantly affect adjoining areas subject to 
truck movement and other potential environmental effects.   

 
It is relevant to note that even with area-wide ground remediation there remains the 
potential for future earthquake events to affect ground elevation, with variable 
settlement of the land. The management of possible ground settlement would require 
a combination of ground remediation works and specialist building foundations to be 
implemented, both of which should be included in any further investigation of the 
feasibility of built land use. 
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Flooding Remediation - Categories 
 
The categories shown on the maps are based on results from a model for 100 year 
return period flooding used by the Earthquake Commission (EQC) and relate to 
extensive or large scale flooding patterns. The model is based on flooding arising 
from local rainfall falling onto land (rain-on-grid) with no drainage outlets. Whilst this 
is a conservative scenario it does not anticipate changes in precipitation or sea level 
rise brought about by climate change. These effects would need to be included in 
any further assessment of future land use opportunities.  
  
Small-scale localised flooding may occur at shorter return periods but this is not 
considered to be of strategic significance when considering broad scale land use 
opportunities.  
 
To supplement this information, the Panel also had regard to additional modelling 
undertaken by the WDC. This modelling was for the 100, 200 and 500 year return 
periods combined with the effect of a 1.0m sea level rise on flooding in Kaiapoi. The 
Panel also considered data from ECan’s model for Ashley river breakouts, which 
similarly covered the 100, 200 and 500 year return periods. 
 
The Panel’s desktop analysis of this combined data confirmed that the categories 
created for this exercise reflected an appropriate scale and relativity in terms of 
vulnerability and risk. The Panel also noted that this modelling showed flood risk is 
extensive across much of Kaiapoi’s Green Zone. Accordingly, the flooding issues are 
not specific to the RRZ and this is a matter the Panel considered further in its 
evaluation.  
 
Similar to the geotechnical categories, there are six flood categories ranging from F1 
through to F6, with F6 representing the most sever hazard from flooding.  
Categories F1 to F3 impose no or limited flood risk limitation on future land use 
options. Category F4 anticipates raising the land as part of any land remediation but 
in this situation it is anticipated that the potential for consequential drainage or 
inundation effects elsewhere within the catchment can be effectively managed. 
 
Development of land in areas identified at F5 and F6 would require a wider 
understanding of land drainage characteristics of the catchment. 
 
Generally, it is noted that the greater the level of fill used for remediation, the greater 
the cost of the remediation, and the higher the value of the end use required to be 
feasible.  
 
In summary, the categories provide a very high level understanding of the relativity of 
flooding across the RRZ. The Panel members agreed more detailed investigation of 
flooding would be necessary as part of evaluating more specific future use options, 
and this should include the effects of modelled changes in rainfall intensity, the 
effects of a 1m sea level rise on levels in the Kaiapoi River and the consequential 
effect on the depth of floodwaters. In addition, if land settles in a future seismic event 
and elevation lowers further, the flood risk may potentially increase. The potential for 
future subsidence is therefore a matter that would require detailed assessment as 
part of feasibility and from a resilience and sustainability perspective 
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F1 The Return Period for extensive flooding > 200 years.* 

F2 The Return Period for extensive flooding is > 100 years and ≤ 200 years*. 

F3 The Return Period for extensive flooding is > 50 years and ≤ 100 years*. 

F4 The Return Period for extensive flooding ≤ 50 years. It may be possible to 
demonstrate that raising the land does not adversely affect land drainage 
patterns and flood inundation elsewhere*. 

F5 The Return Period for extensive flooding ≤ 50 years.  Raising the land would 
be likely to worsen flood hazard in Red Zone areas, but not Green Zone 
areas. May be more appropriate for development that can leave land at 
current level and accept or mitigate flood hazard in other ways, or where 
effects of raising land could be offset elsewhere within the Red Zone*. 

F6 The Return Period for extensive flooding ≤ 50 years.   Raising the land 
would be likely to worsen flood hazard in Green Zone areas, or may create a 
safety hazard from high-velocity flow paths in Red Zone areas. Most 
appropriate for development that could leave land at current level and 
accept or mitigate flood hazard in other ways*. 

* No allowance has been made for sea level rise.  

 
 

 

Contamination Remediation - Categories 
 
The categories for contamination are based on known data sets for contamination of 
existing sites. It is important to note that this data represents sites with known 
potential for contamination. There are likely to be other sites for which no data exists 
and have the potential to be contaminated or are contaminated.  
 
The scale once again ranges from C1 to C6, with C1 representing no known ground 
contamination through to C6 for areas of major contamination where significant 
remediation would be required for most types of land use. A “pre-cautionary” 
category (C2) was created for areas where demolition of buildings constructed using 
asbestos were more likely to be located. In addition to these categories, the maps 
also show areas of potential or known contamination in the surrounding locality, as 
recorded on the ECan Listed Land Use Register (LLUR). 

 

 
C1 No known ground contamination concerns. 

C2 No known pre-earthquake ground contamination concerns, however 
asbestos is likely to be present in many buildings in this area, giving the 
potential for contamination due to RRZ demolition works. 

C3 Minor ground contamination, some land uses may be appropriate without 
the need for significant remediation. 

C4 Moderate ground contamination, minor to moderate remediation work may 
be required, depending on proposed land use. 

C5 Major ground contamination, significant remediation work would be required 
for most proposed land uses, but remediation is likely to be feasible and 
cost-effective. 

C6 Major ground contamination, significant remediation work would be required 
for most proposed land uses, and remediation is unlikely to be feasible or 
cost-effective. 
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Tsunami 
 
Categories T1 and T2 identify whether the location is outside or within the Tsunami 
evacuation zone. For this preliminary stage of work, all of the RRZ within the 
Waimakariri District is assumed to fall within T1, the evacuation zone. It is possible 
that more detailed analysis could allow a T2 classification for RRZ areas in Kaiapoi. 
Accordingly, further assessment is recommended if the tsunami classification 
becomes critical for decision-making.  
 
T1 Outside tsunami evacuation zone 

T2 Within tsunami evacuation zone 

 

 
Sea Level Rise 
 
There are 3 categories to account for sea level rise projected as a result of climate 
change to the year 2100. At a high level these categories reflect: 
 
- No direct impact from sea level rise. 

- Inundation experienced during extreme tidal events 

- Inundation due to the daily tidal cycle 

These categories are based on a future sea level rise projection of 1.0m by 2115 (a 
100 year planning time frame). This is generally consistent with the Ministry for the 
Environment (MfE) guidelines (2008) and the Royal Society of New Zealand 
Emerging Issues paper (RSNZ, 2010).

3
  

 

 
S1 Outside area expected to be impacted by 1.0m sea level rise 

S2 Area impacted by 1% AEP inundation event (3.3m = 1% AEP tide at 1.9m and 
1.0m sea level rise with 0.4m freeboard) 

S3 Area impacted by shoreline retreat due to passive inundation (2.2m = mean high 
water springs of 1.2m and 1.0m sea level rise) 

 
 
Combined Constraints 
 
A final map provides a summary of the combined constraints applying within each of 
the sub-areas e.g., in West Kaiapoi the land is categorised as G1, C2, F6, S1 and 
T2.  
 
It is relevant to note that each of the categories for flooding, geotechnical, 
contamination and sea level rise are all colour coded e.g., the flooding layers are 
blue, the geotechnical layers are brown, contamination is purple and sea level rise is 
green. The more significant the hazard or constraint the darker the colour applied on 
the map e.g., F1 is light blue through to F6 which is a dark blue.  

                                                
3
 MfE recommend that for planning and decision timeframes out to the 2090s (2090-2099): 

1 A base value sea-level rise of 0.5m relative to the 1980-1999 average be used, along 
with: 

2 An assessment of potential consequences from a range of possible higher sea-level 
rise values. At the very least, all assessments should consider the consequences of a 
mean sea-level rise of at least 0.8m relative to the 1980-1999 average. 

For longer planning and decision timeframes beyond the end of this century, it is 
recommended that an additional allowance be made for sea-level rise of 10mm per year 
beyond 2100. 
 
It should be noted that both Christchurch City Council and the Waimakariri District Council 
have each adopted a sea level rise of 1.0m for future planning purposes. 
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If the constraints for a particular sub-area are all of the same level e.g., F2, G2, S2, 
T2 and C2 – the base colour is grey. However, in areas where the constraints vary in 
their level of significance, the most dominating constraint will be used to colour the 
map. For example, West Kaiapoi is blue as flooding is the dominant constraint, with 
G1, C2, F6, S1 and T2 noted.  
 
It should be appreciated that a higher remediation category number for a particular 
constraint does not necessarily mean that this constraint would eventually govern the 
works required to remediate the land. For example, in one area it might be relatively 
simple to address the flooding issues represented by an F4 categorisation, but the 
specific soil profile at the site might mean that extensive engineering works are 
needed to address the G3 categorisation. This level of detail is beyond the scope of 
this preliminary assessment, so at this stage the dominant constraint has been 
selected as the one with the highest category number.  

 

Areas of Analysis 

 
The RRZ covers a total area of approximately 99.2ha within the Waimakariri District, 
divided between the following locations.  
 
Kaiapoi 84.4ha 
The Pines Beach 9.0ha 
Kairaki 5.8ha 

Total 99.2ha 
 
 
The flooding, geotechnical and contamination categories identified above were 
applied to “sub-areas” within the RRZ. These “sub-areas” had been identified by 
Tonkin and Taylor as part of earlier geotechnical assessments, reflecting areas of 
similar observed ground performance. This offered a logical basis for consideration 
of remediation potential based on conditions relating to lateral spread and 
liquefaction. These “sub-areas” have historically been referenced as “Zones” with 
specific number identifiers e.g., Zone 27.1.  

 
 

Briefings 

 
Following the briefing of the Panel the CERA facilitator arranged topic based 
briefings with the relevant experts to review and discuss the data. These were 
arranged 1 to 2 weeks in advance of the Workshop. Where datasets appeared 
incomplete this was discussed, with further mapping commissioned or gaps 
recorded. Revised map sets were then hand-delivered to all Panel members in 
advance of the workshop. 

 
 

Workshop 

 
A workshop was held in early February to review and discuss the datasets. 
 
The Panel spent the first half of the workshop ensuring that all members had a 
shared understanding of each of the maps and the data that had informed the 
mapping.  
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The second half of the workshop involved an analysis of the maps and datasets in 
combination for each of the geographic areas identified by Tonkin and Taylor. The 
panel shared opinions and analysis, applying expert judgement to the likely overall 
capability of the land, the significance of values and possible future types of land 
use. Panel members were also able to share a detailed and local understanding of 
general land use and the environment within Kaiapoi, The Pines Beach and Kairaki. 
 
To assist the evaluation of the combined datasets the Panel developed a simple 
matrix system. The purpose of the matrix is to provide a high level summary or 
guidance on a possible future pattern of land use type. Accordingly, the land-use 
types were purposefully kept very broad, indicating land use capability and 
opportunity, as distinct from site specific activities. 
 
The matrix adopted six broad land-use types (described below).  
 

 Built – residential 

 Built – commercial/industrial  

 Recreation  

 Environmental Enhancement 

 Mana Whenua/ Ngāi Tahu cultural interests 

 Rural Activities 

 
In addition, the matrix notes the type of WDC Infrastructure proposed in particular 
locations.  
 
It is emphasised that this report has been informed by desk-top information, including 
reports prepared on geotechnical conditions of the land and flood modelling data 
developed at a district level. Before confirming possible options for future land use, 
appropriately scoped and more detailed investigation would be required to inform the 
feasibility of particular activities. This should be complemented by an assessment of 
the Mahaanui Iwi Management Plan 2013.  
 
It is acknowledged that particular or specific end-uses are possible that will not neatly 
fall within one of the categories above e.g., tourism ventures or commercial activities 
not requiring buildings. The categories above are not intended to exclude such 
opportunities, but these will require site-specific investigations.  
 
The Panel then considered each of the above land use categories having regard to 
the physical characteristics and environmental values present in different parts of the 
RRZ and assessed if the land use type was:  
 
 
Preliminary Assessment Category Description 

Preliminary Assessment Suggests 
Land Use Potentially Suitable 

This category applies where a particular type of land 
use may be potentially suitable based on the land 
conditions and environmental values present in the 
locality. 

Preliminary Assessment suggests 
Land Use May Be Technically 
Feasible 

Preliminary assessment suggests that this type of land 
use may be technically feasible but requires a more 
detailed assessment of feasibility and wider land use 
suitability. 
 

Preliminary Assessment Suggests 
Land Use Technically Feasible but 
not Advisable 

This category identifies that although engineering 
solutions may be possible to establish an activity that: 

- - the outstanding level of risk for future 

development remains high; and/or 

- - while engineering works could manage the risk, 

the nature of these works could be considered 

unsustainable (e.g., raising coastal land several 
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metres to mitigate sea level rise); and/or 

- - the presence of other values which may be 

significant - ecological, cultural, heritage or 

archaeological require further evaluation; and/or 

- - the nature of the surrounding land use makes 

the proposal a poor outcome from a land use 

planning perspective e.g., a farm in the centre of 

town. 

Preliminary Assessment Suggests 
Land Use Not Technically Feasible  

 

This category applies where a particular type of land is 
potentially not suitable based on the land conditions 
and/or environmental values present.  
 
 

 
 
It is acknowledged that land uses of low intensity e.g., open space, planting, grazing 
or passive recreation activities, and which do not require any large-scale engineering 
improvement works to establish may be sustainable throughout the RRZ. This is 
subject to consideration of demand for the activity and integration and compatibility 
with adjoining land uses.  
 
It is also relevant to note that the Panel chose not to strictly adhere to the zone or 
“sub-area” system created by Tonkin and Taylor for geotechnical assessment. In 
some cases the Panel formed the view that wider or smaller areas may create new 
or potentially feasible land use opportunities.  
 

 

Additional Matters  

 
The following matters are additional to the data sets and categories described above. 
These have been recorded to reflect the Panel’s considerations. 
 
 
Recreation Levels of Service 
 
- The recreation experts on the Panel explained the technical analysis undertaken 

by the WDC. This has involved a review of the level of service for all categories 

of recreation reserve (of which there are 9) within the district.  

- The Panel has relied upon the outcomes of this analysis. It informs that there is 

currently no shortfall in the area of active recreation (sportsfields) relative to the 

short-term level of service and meeting the needs of the Kaiapoi community. This 

is described in the Recreation Asset Management Plan. There is an exception in 

respect of an area to the west of the town centre. Murphy Park, which currently 

operates as a recreation node and would benefit from additional land to better 

meet demands.  This does not mean that there aren’t district level and wider 

recreation needs requiring attention. 

 

Flooding 

 
- The areas with a F6 flooding category in Kaiapoi are surrounded by land with a 

similar level of flood vulnerability. It is possible that in the longer term, area-wide 

flood protection measures may be implemented for wider Kaiapoi that would 

enable a wider range of built outcomes on those sites zoned as F6. This is 
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however a future scenario and the Panel concluded that for the purpose of this 

exercise (i.e., considering broad land use opportunities based on current land 

characteristics and values), that it could not anticipate the implementation of 

wider mitigation which may or may not happen at an indeterminate date in the 

future. Accordingly, built outcomes on F6 zoned land are considered to be limited 

to uses which can leave the land in its present level or are potentially 

economically prohibitive.  

 
Environmental Enhancement 

 
- The ecological and natural environment experts on the Panel advised that areas 

of existing indigenous vegetation and habitat for indigenous fauna on adjoining 

land and the presence of waterbodies are fundamental criteria when considering 

the suitability of RRZ land for environmental enhancement and the potential for 

biodiversity gain.  

 
Archaeological Values 
 
- The Archaeologist on the Panel advised that the significance of archaeological 

values is dependent on the inherent qualities of the features present, their 

association to historical events or the geographic context in which they are sited. 

There are no known sites of high archaeological value within the RRZ, although 

it was noted that no detailed assessment of these archaeological values has 

been carried out. 

 

Ground Contamination 

 
- The category C3 for contamination is precautionary and based on the age of the 

demolished housing stock. Buildings constructed up to the 1980s are more likely 

to have used asbestos. 

- The absence of known ground contamination in Kaiapoi RRZ may not reflect its 

actual status. ECan has not completed a review of aerial photography to identify 

historic land use with potential to create contaminants.  

- The NES process provides for human health. Ecological health must still be 

considered as part of implementing future uses.  

 

Infrastructure 

 
- The infrastructure options proposed by the WDC are assumed to be optimised in 

terms of service delivery to Green Zones.  

- For the purposes of this assessment it is assumed that all stopbanks owned by 

ECan are retained in their current location and at their current crest level.  

 

Sea level Rise  

 
- Sea level rise is anticipated to cause a consequential rise in groundwater levels, 

which may exacerbate drainage and flooding issues in low lying areas, and may 

also affect horizontal infrastructure. This adds a further future environmental 

effect required to be managed/mitigated at The Pines Beach, Kairaki and Kaiapoi 

where the flow in the Kaiapoi River is closely linked to sea levels.  
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- Sea level rise is an issue of significance. When considered as part of the overall 

or combined natural hazards management that may be required for an area that 

is potentially severely impacted by projected sea level rise, the scale and 

complexity of engineering works required to enable permanent built or more 

intensive land use in those areas may not be sustainable.   

 

 

Evaluation  

 
The following matrices summarise the outcomes of the Panel process described 
above.  
 
In some instances the previous “sub-areas” or Zones developed by Tonkin and 
Taylor (for the purpose of understanding the geotechnical condition of the land) have 
been split or merged. As a consequence the naming of the “sub-areas” or zones has 
been simplified to the following. These areas are shown together on the attached 
plan Future Land Use Types (see Appendix 2) which should be read in conjunction 
with this evaluation. A plan of each relevant sub-area showing a summary of 
potentially suitable types of uses follows each of the individual matrices, noting that 
these land use suggestions are not recommendations, nor are the range of future 
uses limited to those identified. As previously noted, less intensive activities may be 
possible throughout the RRZ and all future land use opportunities will require 
feasibility analysis: 
 
 
- West Kaiapoi  

- Townside 

- Kaiapoi North  

- Courtenay Drive 

- Riverside Kaiapoi 

- Riverside Courtenay 

- The Pines Beach 

- Kairaki 
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Townside (previously part of Zone 27.1 with an area of 5.7ha) 

Land Area of 2.5ha (balance of 2.7ha has been assessed in combination with Riverside Kaiapoi) 

 

Summary of Constraints:  

Geotech Category 2 (Large-scale area wide works –minimum ranges 10,000m2 to 50,000m2 and/or deformation tolerant foundations) 

Flooding Category 6 (Return period for extensive flooding ≤ 50 years. Suitable for land use at current level. Cannot raise without flooding 

green zone) 

Contamination Category 1 -2 (No known contamination but potential for asbestos from demolition) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible 

Technically 

Feasible but 

Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

   X 

 

F6 category for flooding. Raising land to required level for 

residential redevelopment would potentially impact on the Green 

Zone.   

Built – other 

e.g. 

commercial or 

industrial 

 √ 

 

 

  Could be used for an industrial building or business purpose 

which can tolerate flooding. Area is immediately adjacent to 

commercial centre. Accordingly, potential for integrated land use 

and high level of accessibility between activities of a business 

nature. 

Recreation   X  A walkway is located on the top of the adjoining stopbank. The 

site is otherwise not currently developed or used for any other 

recreation facilities and the level of service analysis indicates 

http://www.cera.govt.nz/


 

 

0800 RING CERA   I   0800 7464 2372   I   Fax (03) 963 6382   I www.cera.govt.nz   |   26 

 limited demand for active recreation facilities in this area. Linear 

facilities such as a cycleway or walkway possible. 

Environmental 

Enhancement 

 √ 

 

  Whilst stop-banks present a constraint, opportunities for 

enhancement may exist immediately adjacent to the river. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

  X 

 

 Whilst adjacent to river, the area is not identified as an area for 

mahinga kai access or of high Mana Whenua/Ngāi Tahu Cultural 

Interests or value. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

   X 

 

Due to the location of this land parcel in the centre of Kaiapoi 

urban area, adjacent to the town centre, and the riparian edges 

of the river, rural activity is considered to represent a less 

efficient pattern of land use. 

Infrastructure  √ 

 

  Suitable for stormwater infrastructure.  

It was noted that Council had conducted surveys and undertaken 

analysis that indicated the possibility of a car park development 

as part of the town centre’s infrastructure. 
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Riverside Kaiapoi (previously Zone 27.2 with an area of 2ha) 

Land Area of approx. 5.7ha (representing 2ha from Zone 27.2 and approx. 2.7ha from Zone 17.2 – now Townside) 

 

Summary of Constraints:  

Geotech Category 3 (Large-scale area wide works only –minimum ranges 10,000m2 to 50,000m2) 

Flooding – Part Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be 

possible but requires investigation) and Part Category 6 (Suitable for land use at current level. Cannot raise without flooding green zone)  

Contamination Category 1  (No known contamination) 

Tsunami 2  Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible 

Technically 

Feasible but 

not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

 √ in part 

only excludes 

area of F6 

land 

 

X  X (area 

of F6 

land 

only) 

 

There was not shared agreement within the Panel that 

consideration of built residential development within this area 

was advisable. Accordingly the Table reflects that some members 

of the Panel considered there may be some potential for this land 

use (subject to further investigation as to feasibility), whilst 

others considered this was not advisable. The following 

comments record that the Panel agreed that remediation may be 

technically feasible (G3) requiring area wide works for lateral 

spread and fill for flood mitigation, but excluding the area 

categorised as F6. The cost of remediation works is likely to be 

high and will need to include mitigation to prevent flooding of the 
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Green zone and may only achieve 2 rows of sections. If 

residential built outcomes were to be considered, further 

investigation would be necessary to inform feasibility.  

Built – other 

e.g., 

commercial or 

industrial 

  X 

 

 Whilst a built outcome for a non-residential activity may be 

feasible, the area is isolated from commercial or industrial 

activities, with potential interface issues between business and 

residential activities, there is a sensitive river frontage and the 

area does not have a high degree of accessibility for commercial 

or industrial activities. 

Recreation   X 

 

 A walkway is located on the top of the adjoining stopbank and 

rowing club facilities are present adjacent to the river. The site is 

otherwise not currently developed or used for any other 

recreation facilities and level of service analysis by Council 

indicates limited demand for active recreation facilities in this 

area. Linear recreation facilities (walkways and cycleways) 

possible. 

Environmental 

Enhancement 

 √ 

 

  Whilst stop-banks present a constraint, the proximity of the area 

to the river and current regeneration of wetland vegetation 

indicates opportunities for riparian and biodiversity enhancement, 

including as part of a stormwater detention system 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

 √ 

 

  Close proximity to river and connectivity to the Riverside 

Courtenay area creates opportunities for Mana Whenua/Ngāi Tahu 

Cultural Interests. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

   X 

 

Due to the relative small area of this land parcel and its location 

between residential activities and the riparian edges of the river it 

is considered to be a less efficient and integrated form of land 

use in district planning terms . 
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Infrastructure  √   Suitable for secondary stormwater pond, wastewater pipes, 

pump-station 
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West Kaiapoi (previously Zone 28.21) 

Land Area of 2.6ha 

 

Summary of Constraints:  

Geotech Category 1 (moderate-scale area wide works –minimum 10,000m2 and/or deformation tolerant foundations) 

Flooding Category 6 (return period for extensive flooding ≤ 50 years. Suitable for land use at current level. Cannot raise without flooding 

green zone) 

Contamination Category 2 (No known ground contamination but potential for asbestos contamination from demolition) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

   X 

 

F6 category for flooding precludes this type of land use. 

Built – other 

e.g., 

commercial or 

industrial 

 √ 

 

 

  Could be used for an industrial building or business purpose 

which can tolerate flooding. Area is proximate to commercial 

centre. Accordingly, high level of accessibility and potential for 

connected land use activity of a business nature. 

Recreation √ 

 

   Immediately adjacent to existing sports facilities and part of 

river used for rowing. Land area suitable for full-size sports 

field. 
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Environmental 

Enhancement 

 √ 

 

  Location adjacent to the river presents opportunities for riparian 

enhancement. Note presence of archaeological values and 

notable tree which contribute to values and amenity of site. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

  X 

 

 Adjacent to river, but site is otherwise isolated from areas of 

Mana Whenua/Ngāi Tahu Cultural Interests. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

   X 

 

Due to the relative small area of this land parcel and its location 

in the centre of Kaiapoi’s urban area it is considered to be a less 

efficient and integrated form of land use in district planning 

terms 

Infrastructure  √ 

 

  Suitable for proposed pump-station and stormwater 

infrastructure. 
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Kaiapoi North (previously Zone 29.41 and Zone 29.5 – these areas have been assessed as inter-dependent in terms of 

land use opportunity) 

Land Area of 53.5ha (combined area of Zone 29.41 = 27.6ha and Zone 29.5 = 25.9ha) 

 

Summary of Constraints:  

 

North of Cass Street: 

Geotech Category 2 (large scale area wide works –minimum ranges 10,000m2  to 50,000m2 and/or deformation tolerant foundations) 

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 2 (No known ground contamination but potential for asbestos contamination from demolition) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

 

South of Cass Street: 

Geotech Category 4 (very large scale area wide works –minimum ranges 50,000m2  to 100,000m2) 

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 2 (No known ground contamination but potential for asbestos contamination from demolition) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 
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Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

 √ (North of 

Cass Street, 

subject. 

Potential 

would be 

subject to 

further 

investigation 

of feasibility) 

 

 

X (South of 

Cass Street) 

 

 

  The area south of Cass Street, considered on its own, poses a 

lateral spread risk which is greater than the land to the north. 

Whilst building is potentially technically feasible, the degree of 

engineering intervention required along with the potential to 

increase flood risk in the Green zoned area to the northwest, 

resulted in a conclusion that a built outcome is not advisable in 

this location.  

The area can however potentially be considered part of a 

comprehensive land use solution for all of the area identified as 

Kaiapoi North.  

If the area north of Cass Street were to be considered for a built 

residential future use, it is likely to require more than 1.0m of fill 

as part of the engineering works to prepare the ground for use. If 

developed on its own, and without off-set within the catchment, 

raising the land would potentially impact on flooding across 

adjoining Green zoned land.  

The area north of Cass Street could potentially be remediated 

provided the area south of Cass Street (adjacent to the river) is 

used for the purpose of stormwater detention and management 

and the off-setting of potential flooding effects, particularly any 

flooding effects that potentially affect the adjoining Green zoned 

land. This large area could also potentially accommodate large 

open space recreation activities as well as provide for biodiversity 

enhancement. 

Considering this area as a whole therefore provides an 

opportunity for cut and fill to be managed for the purpose of 
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flood off-set. This would require a comprehensive investigation as 

to feasibility but creates a wider range of land use opportunities. 

As an example, the mitigation of ground conditions may create 

opportunities for: 

- built outcomes for residential purposes (with variable density 

having regard to the extent of the area and its interface with 

rural zoned land) and  

- built outcomes for large-scale commercial buildings 

appropriately located adjacent to the town centre  

- the stormwater detention area could in turn provide opportunity 

for wetland/biodiversity enhancement, recreational opportunities 

and  

- infrastructure such as stopbanks.  

 

Built – other 

e.g., 

commercial or 

industrial 

 √ (in part 

only) 

 

 

 

  Subject to same requirement for remediation for built residential 

outcome (above) in terms of off-setting flood mitigation. The 

WDC advises that land for commercial/industrial activities is not 

in short supply. There is however a high degree of connectivity at 

the west end of RRZ to the town centre which could support 

some limited business use. 

Recreation  √ 

 

  Whilst suitable for recreation activities, the area of land available 

is large and consideration would need to have regard to Council 

analysis of level of service. Analysis currently indicates low 

demand for recreation facilities in this location. Recreation 

opportunities likely to involve activities requiring large open 

space, walking or cycling. Area south of Cass Street does offer a 

high degree of connectivity to the river which may present some 

new recreation opportunities. 
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Environmental 

Enhancement 

 √ 

  

  Although stopbanks are a constraint, location adjacent to river 

presents opportunities for riparian enhancement. 

Remnant trees from residential gardens contribute environmental 

and amenity values. 

Recorded archaeological sites are present in the area and there 

are also likely to be unrecorded sites. The value of these sites is 

not anticipated to be high. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

 √ 

 

  Mana Whenua/Ngāi Tahu Cultural interests and activities may be a 

possible, but the area not identified as having high cultural 

values. Environmental enhancements would contribute to Mana 

Whenua/Ngāi Tahu Cultural interests and values. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

 √ 

 

   Adjacent to rural edge. Land could be amalgamated with rural 

land to the east. 

Infrastructure  √ 

 

  WDC infrastructure options involve the realignment of roads and 

installation of stormwater infrastructure. If consideration is given 

to other land use opportunities this infrastructure could be 

further investigated to assess potential for integration. 
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Courtenay Drive (previously Zone 27.3 and Zone 27.42 +Upper Terrace of previous Zone 27.41 these areas are 

considered to be inter-dependent in terms of land use opportunity) 

Land Area of approximately 10.8ha 

 

Summary of Constraints 

Geotech – Part Category 1 (Large scale area wide works –minimum ranges 10,000m2  to 50,000m2 and/or deformation tolerant 

foundations) and Part Category 3 (Large-scale area wide works only –minimum ranges 10,000m2 to 50,000m2) 

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 1 (No known ground contamination) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

advisable 

Not 

Feasible 

 

Built – 

residential 

 √ 

Potential 

would be 

subject to 

further 

investigation 

of feasibility 

 

  Location has strong connectivity with adjoining residential area and 

infrastructure. Combined land hazards potentially able to be 

effectively mitigated/managed but requires further investigation as 

to feasibility. 
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Built – other 

e.g., 

commercial or 

industrial 

  X 

 

 Whilst technically feasible to establish business activities, the area is 

isolated from other business activities and may not represent an 

efficient pattern of land use from a district plan perspective. 

Recreation   X 

 

 Technical analysis of level of service indicates no local or strategic 

recreation benefits to be gained from locating recreation facilities in 

this area. 

Environmental 

Enhancement 

  X 

 

 Land previously modified with fill with no pre-existing ecological 

values with which to connect or further develop. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

  X 

 

 Land not identified as having high cultural values and has low 

riparian access in respect of Mana Whenua/Ngāi Tahu Cultural Interests. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

  X 

 

  Due to the location of this land parcel between residential activities 

and the riparian edges of the river rural activities are is considered 

to be a less efficient and integrated form of land use in district 

planning terms. 

Infrastructure  √ 

 

  WDC infrastructure options involve the realignment of roads and 

installation of water and stormwater infrastructure. Should 

consideration be given to other land use opportunities these options 

could be further investigated. 
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Riverside Courtenay (previously part of Zone 27.41, excludes land at top of terrace which could be amalgamated with 

Courtenay Drive from a land use perspective) 

Land Area of approximately 9.8ha 

 

Summary of Constraints 

Geotech Category 4 (Very large scale area wide works –minimum ranges 50,000m2  to 100,000m2) 

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 1 (No known ground contamination) 

Tsunami Category 2 Within Tsunami evacuation zone 

Sea Level Rise Category 1 Not directly impacted by sea level rise (note: water table rise possible) 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

   

 

X Whilst technically feasible to establish residential activities, there 

are significant challenges presented by mitigation of the 

combined hazards of geotech (G4) and flooding (F2/4). 

Built – other 

e.g., 

commercial or 

industrial 

  X 

 

 Whilst technically feasible to establish business activities, there 

are significant challenges presented by combined geotech (G4) 

and flood hazard (F2/4). The area is also isolated from other 

business activities making it less efficient from a district planning 

perspective. 
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Recreation   X 

 

 The level of service analysis suggests limited demand for local or 

strategic active recreation facilities in this area. May however be 

suitable for linear facilities such as a cycleway or walkway. 

Environmental 

Enhancement 

 √ 

 

 

 

 Location adjacent to river and recreation lake provides 

opportunity for environmental enhancement. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

√ 

 

   Area considered to be of high cultural value due to ability to 

enhance mahinga kai access and plant taonga species over a 

wider area, enhancing the extent and continuity of habitat. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

  X 

 

  Due to the location of this land parcel between urban 

development and the riparian edges of the river rural activities 

are considered to be a less efficient and integrated form of land 

use in district planning terms 

Infrastructure  √ 

 

  Potential to accommodate infrastructure. None currently 

proposed. 
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The Pines Beach (Previously Zone 30.1) 

Land Area of 9ha 

 

Summary of Constraints 

Geotech –Category 1 (moderate scale area wide works –minimum 10,000m2  and/or deformation tolerant foundations)  

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 2 (No known ground contamination but potential for asbestos from demolition) 

Tsunami Category 2 Inside Tsunami evacuation zone 

Sea Level Rise Category 3 Area impacted by shoreline retreat due to passive inundation 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

   X 

 

S3 category for sea level rise. Permanent capital investment 

not sustainable. Note that geotech and flooding conditions may 

be slightly more favourable than Kairaki, however sea level 

rise will affect groundwater conditions and would require 

further investigation to understand how this could be 

effectively mitigated. 

Built – other 

e.g., 

commercial or 

   X 

 

F3 category for sea level rise. Permanent capital investment 

not sustainable. 
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industrial 

Recreation  √ 

 

  Contains existing reserve. Opportunity is limited to local 

recreation purposes. The Council’s analysis of level of service 

indicates further investment in recreation facilities in this 

location unlikely. 

Environmental 

Enhancement 

 √ 

 

  Proximity and connectivity to Tūhaitara Coastal Reserve 

creates opportunity for environmental enhancements to be 

extended. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

√ 

 

   Recognised area of high cultural values and mahinga kai 

access point. Presence of Statutory Acknowledgements4 and 

the Tūhaitara Coastal Reserve creates opportunities for 

establishment of Taonga species 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

 √ 

 

   The western side of The Pines Beach RRZ adjoins and provides 

opportunity to use land for rural activities. 

Infrastructure  √ 

 

  Suitable for proposed pump-station 

 

 

  

                                                
4
 See Ngai Tahu Claims Settlement Act 
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Kairaki (Previously Zone 31.1) 

Land Area of 5.8ha 

 

Summary of Constraints 

Geotech –Category 2 (Large scale area wide works –minimum 10,000m2  - 50,000m2 and/or deformation tolerant foundations)  

Flooding Category 2/4 (Return period for extensive flooding varies from less than 50 years up to 200 years, raising land may be possible 

but requires investigation) 

Contamination Category 2 (No known ground contamination but potential for asbestos from demolition) 

Tsunami Category 2 Inside Tsunami evacuation zone 

Sea Level Rise Category 3 Area impacted by shoreline retreat due to passive inundation 

Preliminary 

Assessment 

Only 

Suitable Technically 

Feasible  

Technically 

Feasible 

but Not 

Advisable 

Not 

Feasible 

Comments 

Built – 

residential 

   X 

 

S3 category for sea level rise. Permanent buildings/intensification 

in capital investment not sustainable. 

Built – other 

e.g., 

commercial or 

industrial 

   X 

 

S3 category for sea level rise. Intensification in built outcomes 

not sustainable. 

Recreation √ 

 

   Location has high/regional strategic recreation values due to 

proximity to Tūhaitara Coastal Reserve and access to Waimakariri 

River mouth. There is opportunity to strengthen recreational 
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values. Provides only access to the river mouth.  

Geotech conditions do not preclude the design and engineering of 

low value buildings related to recreation activities. 

Environmental 

Enhancement 
√ 

 

   High potential for ecological and biodiversity gains due to location 

adjacent to creek, Waimakariri River, Tūhaitara Coastal Reserve.  

 

River mouth acknowledged as area of potential archaeological 

value. 

Mana 

Whenua/Ngāi 

Tahu Cultural 

Interests 

√ 

 

   Recognised area of high cultural values and mahinga kai access 

point. Presence of Statutory Acknowledgements, Tūhaitara 

Coastal Reserve, opportunities for establishment of Taonga 

species. 

Rural e.g., 

pastoral 

grazing, 

forestry, 

horticulture 

  √ 

 

   Able to be amalgamated with rural activities to the west. 

Infrastructure  √ 

 

  Infrastructure required to support camping ground and recreation 

activities. 
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Summary 

 

The combination of mapping and expert assessment provides an overview of the 
varying capabilities and values of different parts of the RRZ within Waimakariri 
District.  
 
The following table summarises those possible land use types that were 
assessed as being potentially suitable for the land conditions noting that these 
land use suggestions are not recommendations, nor are the range of future uses 
limited to those identified. As previously noted, less intensive activities may be 
possible throughout the RRZ and all future land use opportunities will require 
feasibility analysis: 
. 
 
The Panel concluded that in some cases, amalgamating remediation “sub-zones” 
opened up wider opportunities for future land use types. For example, this is 
demonstrated in Kaiapoi North where the Panel noted that the more geotechnically 
challenging land to the south of Cass Street could be used to offset the potential 
effects of possible new built land use in the area north of Cass Street.  
 
This area could accommodate a variety of residential densities (depending on 
feasibility of remediation potential this could range from rural-residential to more 
traditional suburban density) or in respect of land to the west being remediated with 
potential for large floor plate commercial buildings next to the town centre. 
 
Use of the land to the south of Cass Street for stormwater management could also 
be combined with recreation activities and/or biodiversity enhancement.  
 
The relationship of adjoining land uses may also create opportunities where there 
are particular values present (e.g., indigenous vegetation, waterbodies) or continuity 
with the adjoining activity may be possible e.g., rural activities.  
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Area of 
Opportunity 

Area Suitable or Technically Feasible For: 

West 
Kaiapoi 

Approx 2.6ha Recreation 

Environmental Enhancement 
 
Commercial/industrial where flooding mitigated/tolerated 

Townside  Approx 2.5ha 
Environmental Enhancement 

Commercial/industrial where flooding mitigated/tolerated 

Kaiapoi 
North 

Approx 
53.5ha 

Mixed land use outcomes possible.  

Possible potential for built outcomes north of Cass Street, 
including residential activity at variable densities e.g., lower 
density residential to the east. 

Recreation and stormwater mitigation and associated 
environmental enhancement south of Cass Street. 
 
Possible area of commercial/industrial large footprint, to the 
west, adjacent to the town centre. 

Courtenay 
Drive  

Approx 
10.8ha 

Possible potential for built residential 

(Note that other activities are possible, but not technically as 
well rated in the evaluation) 

 

Riverside 
Kaiapoi 

Approx 5.2ha Mana Whenua/Ngāi Tahu Cultural Interests 

Environmental Enhancement 

Possible built outcomes, excluding the area where F6 flood 
remediation category applies.  
 
(Note: Whilst the Panel agreed that it may be possible to 
remediate part of this land for built outcomes, there was 
variation in the view as to whether this was advisable) 

Riverside 
Courtenay 

( 

Approx 9.8ha Mana Whenua/Ngāi Tahu Cultural Interests 

Environmental Enhancement 

The Pines 
Beach 

Approx. 9.0ha Mana Whenua/Ngāi Tahu Cultural Interests 

Environmental Enhancement 

Rural 

Recreation 

Kairaki Approx 5.8ha Recreation  

Mana Whenua/Ngāi Tahu Cultural Interests 

Environmental Enhancement 

Rural 
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Statutory Considerations  

 
Should any further or more in-depth analysis of the feasibility of the land for particular 
activities be undertaken, the Panel makes note of the following statutory matters 
which may influence feasibility and should be taken into account.  

 
- Disturbance to an archaeological site protected by the Historic Places Act 

1993/Heritage New Zealand Pouhere Taonga 2014 (i.e., a site of human 

occupation prior to 1900, that can be investigated by archaeological methods) 

requires an archaeological authority from Heritage New Zealand Pouhere 

Taonga. 

- The process for consideration and implementation of all future land use options 

should anticipate the statutory requirements of the Heritage New Zealand 

Pouhere Taonga Act 2014 and the time and costs required for this regulatory 

process to be worked through. 

- The process for consideration and implementation of all future land use options 

should anticipate the statutory requirements of the National Environmental 

Standard for Assessing and Managing Contaminants in Soil to Protect Human 

Health 2011 and the time required for this and other regulatory processes (i.e., 

regional plan requirements)  to be worked through. Whilst this is unlikely to 

prevent a particular land use type it may add significantly to the construction 

costs and consenting challenges. This may affect the nature and scale of future 

land use options that are feasible. 

 

 

Key Considerations: 

The Panel has identified the following matters of importance for consideration by 
persons evaluating potential future use opportunities, or for consideration by 
decision-makers.  

 
Kaiapoi 
- The combined and cumulative effect of the geotechnical condition of the land 

and its flooding vulnerability are the most significant determinants of 

opportunities for future use in Kaiapoi.  

- Within Kaiapoi, future land uses on F6 zoned land are considered to be limited to 

uses which can leave the land at its present level and are able to tolerate 

flooding.  

- There are two areas where it may be possible to consider more intensive or built 

future land uses – being Kaiapoi North and Courtenay Drive (as shown on the 

attached map). At present however, there is insufficient information to 

understand if it would be feasible to develop these areas. A further scope of work 

would be required to inform this involving a land use planning and feasibility 

analysis undertaken by relevant experts. 

- Any further investigation as to future land use suitability should include 

assessment in respect of the provisions of the Mahaanui Iwi Management Plan 

2013.  

- Investigation of future use opportunities in Kaiapoi North may be optimised by 

consideration of a comprehensive approach to land use as explained in the 

Summary above. 
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- Where remediation for built outcomes is technically possible, it is only likely to be 

economically feasible where the costs of the remediation work can be recovered 

by land uses of higher value or economies of scale.   

Sea Level Rise Effects 
- The effect of sea level rise significantly limits the potential for long term intensive 

land use in The Pines Beach and Kairaki. When sea level rise is considered as 

part of the overall or combined natural hazards management that may be 

required for an area that is potentially severely impacted by projected sea level 

rise, the scale and complexity of engineering works required to enable 

permanent buildings may not be sustainable. 

 
Recreation 
- The area surrounding the Waimakariri River mouth is of regional significance for 

outdoor recreation.  

 

Natural Environment 
- Areas of existing indigenous vegetation and habitat for indigenous fauna on 

adjoining land and the presence of waterbodies are fundamental criteria when 

considering the suitability of RRZ land for environmental enhancement and the 

potential for biodiversity gain.  

- The NES process provides for human health. Ecological health must still be 

considered as part of implementing future uses.  

 

Contamination 
- Public perception of contamination may also influence land use decisions, 

particularly if asbestos is involved. The absence of known ground contamination 

in Kaiapoi RRZ may not reflect its actual status. ECan has not completed a 

review of aerial photography to identify historic land use with potential to create 

contaminants.  
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FUTURE USE OF THE RESIDENTIAL RED ZONES - WAIMAKARIRI DISTRICT 

TECHNICAL ADVISORY PANEL 

TERMS OF REFERENCE 

 

Purpose of the Technical Advisory Panel 

The purpose of the Technical Advisory Panel (the Panel) is to provide professional advice that will 

assist understanding of the physical capability of the land within the Residential Red Zones, and the 

range of possible types of future land use that could be sustained on that land.  (Refer Appendix 1 for 

background).  

The Panel has been formed by the Canterbury Earthquake Recovery Authority (CERA) in agreement 

with strategic partner organisations: Te Rūnanga o Ngāi Tahu, the Waimakariri District Council and 

Environment Canterbury (ECan). 

 

Membership of the Panel 

The Panel will comprise a CERA facilitator and advisors with experience and authority in relevant 

areas of expertise, including: 

· Geotechnical engineering (CERA) 

· Hydrogeology (CERA) 

· Contamination (CERA and ECan) 

· Cultural values (Te Rūnanga o Ngāi Tahu) 

· Archaeology and heritage (CERA) 

· Recreation (CERA and Waimakariri District Council) 

· Flooding (CERA and ECan) 

· Sea level rise (CERA and ECan) 

· Strategic Council-owned infrastructure (Waimakariri District Council). 

 

A list of the Panel members is attached as Appendix 2.  In order to ensure continuity of advice, these 

individuals may not be represented by alternate individuals during the term of the Panel.  

It is anticipated that particular environmental or strategic data sets may be more determinative of 

future use options (eg ability to remediate land or flood depth and vulnerability). Accordingly, 

particular experts may be constant members of the panel, whilst others may only be required to 

contribute at specific times, as appropriate. This will be determined by the Panel facilitator, having 

regard to the physical characteristics and features of the area of the Residential Red Zones being 

considered.  
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Scope of the Panel’s Role  

The Technical Advisory Panel will complete the following tasks: 

· confirm the adequacy and suitability of the data shown on maps prepared in GIS by 

CERA for use by the Technical Advisory Panel 

· work together in a workshop forum to discuss and analyse the data as shown on the GIS 

maps  

· spatially identify areas suitable for broad types of land use – built, natural, recreation, 

infrastructure/utilities and commercial (non-built) 

· identify, at a broad geographical level, the constraints and opportunities for use of the 

land  

· identify critical or fundamental technical assumptions that need to be considered by 

decision-makers. (These assumptions may also assist the communication and 

understanding of fundamental constraints and opportunities in stakeholder and 

community engagement processes.) 

 

The Technical Advisory Panel will not: 

· undertake detailed investigation of the land 

· select specific end uses or future use projects 

· make any decisions relating to the future use of the Residential Red Zones.  

 

The individual members of the Technical Advisory Panel are expected to provide an independent view 

that reflects their area of professional expertise.  

 

Outputs 

The outputs of the Technical Advisory Panel will comprise: 

· maps identifying at a broad geographical level, the areas suitable for broad types of land 

use. (The number and scale of the maps will be determined by the Technical Advisory 

Panel.) 

· a compendium of maps with the base layers that informed the final overview map of land 

use suitability 

· a short, high-level report recording the process followed by the Panel and its final 

overview map of land use suitability 

· a list of assumptions that should be considered by decision-makers on future use. 

These outputs are for the purpose of providing integrated, technical advice and are not intended to 

represent the corporate view of the individual strategic partner organisations.  
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Panel workshops 

The Technical Advisory Panel will meet as required and organised by CERA. 

The role of the facilitator is to: 

· Facilitate workshops  

· Report to the Waimakariri Working Group and the Waimakariri Steering Group on the 

progress of the Technical Advisory Panel 

· To provide the point of liaison with the strategic partners. 

The Technical Advisory Panel will work collaboratively and in good faith to provide integrated advice 

in the form of the outputs identified above. The Panel will operate by consensus and voting will not 

take place. 

Workshop attendance will be limited to the agreed Panel members.  Additional attendees will not be 

permitted, other than at an initial briefing of the Technical Advisory Panel where members of the 

Waimakariri Working Group may be present. 

 

Confidentiality 

All data, discussions and analysis undertaken within workshops shall remain confidential to the 

strategic partners. 

The outputs of the Technical Advisory Panel shall remain confidential to the strategic partners until a 

process of release and a communications plan is agreed by the strategic partners.  
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Appendix 1 - Background 

The responsibility of presenting recommendations to the Minister and Cabinet on possible options for 

the future use of the Residential Red Zones lies with the Canterbury Earthquake Recovery Authority. 

One of the workstreams associated with the Future Use of the Residential Red Zones project involves 

the collation and analysis of information and data concerning: 

· the physical characteristics and condition of the land 

· environmental, cultural, ecological and heritage values; and  

· Waimakariri District Council’s strategic assets and utilities. 

This information will be mapped using GIS, enabling the layering of different land characteristics, 

conditions and values along with strategic Council owned assets. This will provide an informed and 

factual basis for identifying areas of constraint or opportunity and provide an overview of different 

parts of the Residential Red Zones. At a high level, it will provide a preliminary indication of the 

proportion of the land area that may be available for different types of land use. 

This spatial analysis forms only one of the inputs required for the decision-making process for future 

use options. This spatial analysis will be complemented by inputs from strategic partner engagement, 

community engagement, policy, legal and regulatory considerations.  
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Appendix 2 - Ngāi 
Tahu Claims 
Settlement Act Extracts  
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