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1.

INTRODUCTION

1.1

PURPOSE OF THIS REPORT

The purpose of this report is to document the research and Section 32 (consideration of alternatives)
process which has occurred in determining the most appropriate land use zoning for the Cranford Basin
area in Papanui, Christchurch. The rezoning of the Cranford Basin is being considered as part of Stage 3 of
the Proposed Christchurch City Proposed Replacement District Plan. The proposal is to up to
approximately 55 hectares of land for residential purposes being the remainder of the 175 hectare Basin
not required for the proposed Northern Arterial Extension or proposed Cranford Basin stormwater
detention area. Urban rezoning will be zoned in stages as technical information becomes available and the
outcome of the designation processes involving the Northern Arterial extension and stormwater detention
areas are known.
1.2

STATUTORY REQUIREMENTS UNDER SECTION 32

Section 32 of the RMA prescribes the analysis which must be undertaken to assess the appropriateness of
the rezoning. Section 32 requires an evaluation of whether the objectives are the most appropriate way
to achieve the purpose of the Act by identifying other reasonable practicable options, assessing the
efficiency and effectiveness of the provisions in achieving the objectives, and summarising the reasons for
deciding on the provisions. The assessment must identify and assess the benefits and costs of
environmental, economic, social and cultural effects that are anticipated from the implementation of the
provisions, including opportunities for economic growth and employment. The assessment must if
practicable quantify the benefits and costs and assess the risk of acting or not acting if there is uncertain
or insufficient information available about the subject matter.
The requirements of section 32 and an assessment of the rezoning against those requirements are
contained in this report.
1.3

RESEARCH

The Council has commissioned technical assessments and sought advice from various internal and external
experts and utilised this, along with internal workshops and stakeholder feedback, to inform the
development of the land use zoning for the Cranford Basin area. Key research documents are listed in the
Table below.
Title
Cranford Basin Rezoning –
Wastewater Review
Cranford Basin Rezoning – Water
Supply
Cranford Basin Proposed Rezoning
Transport Assessment
Cranford Basin Geotechnical
Desktop Report

Author
Opus

Description of Report
Wastwater Constraints

Opus

Water Supply

QPT

Transport Assessment

Market Economics

Rural Land Use feasibility

GHD

Geotechnical
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Title
Cranford Basin - Commercial
Potential Overview
Cranford Basin Residential
Proposal - Parks Planning
Assessment
1.4

Author
Property Economics
CCC Assets and
Networks

Description of Report
Commercial and Industrial Land Use
Potential
Open Space and Parks

CONSULTATION

The RMA requires the Council to consult with the Minister for the Environment, other Ministers of the
Crown who may be affected by the plan, local authorities who may be affected, the tangata whenua of the
area affected, and any customary marine title group in the area. The Council may also consult with anyone
else during the preparation of the plan.
Consultation undertaken and feedback specific to the Cranford Basin Rezoning is summarised below:
- Several meetings have been held with CERA and Environment Canterbury in relation to the proposed
rezoning to outline the scope of the chapter, outcomes of the technical assessments, the issues and
overall approach.
- A Collaborative Agency Group (CAG) comprising representatives of the Canterbury Regional Council,
Selwyn District Council, Waimakariri District Council, Canterbury Earthquake Recovery Authority, New
Zealand Transport Agency, Ngai Tahu and the Ministry for Environment (in an advisory role), has
provided feedback in April 2015, on the scope of the chapter, the issues and overall approach.
Ngai Tahu was invited to the CAG meeting outlined above but were not in attendance. A letter will be sent
to Ngai Tahu inviting feedback on the rezoning proposal.
There has been no formal consultation with land owners prior to notification.
No further discretionary consultation was undertaken subsequent to the Council decision to adopt a
truncated process (from February 2015). Statutory consultation was undertaken following this date with
CERA and Environment Canterbury.
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2.

STATUTORY CONTEXT

2.1

SECTION 74/75, RESOURCE MANAGEMENT ACT

Section 74 of the RMA outlines that a district council must prepare and change a district plan in
accordance with:
- Its functions under section 31;
- The provisions of Part 2;
- The obligation to prepare and have particular regard to an evaluation report under section 32;
- Any regulations;
- A direction given under section 25A.
Sections 74 and 75 of the RMA require that a number of planning policy documents must be given effect
to or taken into account in preparing a District Plan. These include the following:
- National and regional policy statements and plans, with which the district plans must be consistent;
- National policy statements on matters of national significance;
- National environmental standards for natural resources;
- Regional policy statement and regional plans.
In preparing a district plan a local authority is also required to have regard to:
- Any proposed regional policy statement;
- Any proposed regional plan of its region;
- Any management plans and strategies prepared under other Acts;
- Any relevant entry in the New Zealand Heritage List;
- Regulations ensuring the sustainability of fisheries resources;
- Consistency with the policy statements and plans of adjacent councils;
- The need to take into account any relevant iwi planning documents;
- The extent to which the district plan needs to be consistent with the plans or proposed plans of
adjacent territorial authorities.
Furthermore, the district council must not have regard to trade competition or the effects of trade
competition (s.74(3)).
2.2

OTHER LEGISLATION

The development of RMA plans and evaluation reporting under s.32 sit within a broader local government
framework. These set the strategic framework, vision and outcomes for a region or district. The RMA
requires that territorial authorities take into account management plans and strategies prepared under
other Acts, making this wider strategic framework relevant when determining what is ‘most appropriate’.

Local Government Act 2002
Council's Long Term Plan is prepared under this legislation and the new ten year plan will be adopted in July
2015. It will have an important bearing on the completion of works affecting the Cranford Basin including
wastewater infrastructure, the proposed stormwater retention area, and the Northern Arterial extension
and other transport improvements.
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Land Transport Management Act 2003
The Land Transport Management Act 2003 sets out requirements for the operation, development and
funding of the land transport system. The purpose of the LTMA is to contribute to the aim of achieving an
affordable, integrated, safe, responsive and sustainable land transport system.

Canterbury Earthquake Recovery Act 2011
In response to the disaster of Canterbury's earthquakes and the recovery task that now faces the country,
Parliament has passed the Canterbury Earthquake Recovery Act 2011 (the Act).
The Act requires the Canterbury Earthquake Recovery Authority (CERA) to plan and execute a recovery
strategy for greater Christchurch and gives CERA significant powers to make that possible.
The Act lists several purposes, but broadly, these fall into the following categories:
-

The provision of appropriate institutions, powers and support to enable greater Christchurch to be
rebuilt and otherwise recover as quickly and fully as possible

-

The involvement of communities and the public in the decisions made about the rebuilding of their
own area

-

The restoration of the greater well-being of Christchurch communities.

Broadly, the Act encourages collaborative decision-making, particularly at higher levels, and the emphasis
throughout is on a successful, swift and complete recovery.

Canterbury Earthquake (Christchurch Replacement District Plan) Order
The process for the DPR is prescribed by the ‘Order in Council’ made by Government on 7 July 2014, under
the Canterbury Earthquake Recovery Act. The Order in Council modifies the Resource Management Act
1991 (the Act) to provide a streamlined process for the review of the Christchurch District Plans and
preparation of a replacement District Plan. The Order in Council states that the Council must have
particular regard to the Statement of Expectations (schedule 4 of the Order in Council).
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3.

RELEVANT POLICY DOCUMENTS

3.1

REGIONAL POLICY STATEMENT

Chapter 6 Recovery and Rebuilding of Greater Christchurch
The Land Use Recovery Plan (LURP) was approved by the Minister for Canterbury Earthquake Recovery and
was gazetted on 6 December 2013, taking effect that day. It is a statutory document that directed
Environment Canterbury (ECan) to make changes to the Regional Policy Statement (RPS). Those changes
included inserting Chapter 6, “Recovery and Rebuilding of Greater Christchurch” and glossary definitions
into the RPS.
Chapter 6 of the RPS requires Council to, in relation to the recovery and rebuilding of Greater Christchurch,
give effect to the urban form identified on Map A, which identifies the location and extent of urban
development that will support recovery, rebuilding and planning for future growth and infrastructure
delivery.
The following provisions in the RPS relate to urban development:
“Objective 6.2.1 Recovery Framework
Recovery, rebuilding and development are enabled within Greater Christchurch through a land use and
infrastructure framework that:
…
(3) avoids urban development outside of existing urban areas or greenfield priority areas for development,
unless expressly provided for in the CRPS;
…”
Policy 6.3.1(4) Development within the Greater Christchurch area:
Ensure new urban activities only occur within existing urban areas or identified greenfield priority areas as
shown on Map A, unless they are otherwise expressly provided for in the CRPS;
The Cranford Basin is not an existing urban area and is also not identified as a greenfield priority area in the
RPS.
Chapter 11 Natural Hazards
The approach to natural hazards, in particular for High Hazard Areas, in the RPS is a policy constraint to
urban development within a small portion of the Cranford Basin. Policy 11.3.1 in particular is relevant:
“To avoid new subdivision, use and development (except as provided for in Policy 11.3.4) of land in
high hazard areas, unless the subdivision, use or development:
(1) is not likely to result in loss of life or serious injuries in the event of a natural hazard occurrence; and
(2) is not likely to suffer significant damage or loss in the event of a natural hazard occurrence; and
(3) is not likely to require new or upgraded hazard mitigation works to mitigate or avoid the natural hazard;
and
(4) is not likely to exacerbate the effects of the natural hazard; or
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(5) is proposed to be located in an area zoned or identified in a district plan or Chapter 6 of the CRPS for
urban residential, industrial or commercial use, at the date of notification of the CRPS, in which case the
effects of the natural hazard must be mitigated.
The RPS defines High Hazard Areas as
“1. flood hazard areas subject to inundation events where the water depth (metres) x velocity (metres per
second) is greater than or equal to 1, or where depths are greater than 1 metre, in a 0.2% AEP flood event;
2. land subject to coastal erosion over the next 100 years; and
3. land subject to sea water inundation (excluding tsunami) over the next 100 years.
When determining high hazard areas, projections on the effects of climate change will be taken into
account.”

Part of the Cranford Basin will be subject to the High Hazard Overlay, however for the most part this
overlay is located within the proposed stormwater designation area. Therefore, this area will not be
rezoned for residential purposes.

3.2

CANTERBURY EARTHQUAKE RECOVERY STRATEGY

The Recovery Strategy lists six components of recovery each with associated goals. Those goals that are
relevant to this proposal include:
a. facilitating a timely and efficient recovery, including intervening where necessary to remove
impediments, resolve issues and provide certainty;
b. supporting people, in particular those facing hardship and uncertainty, by providing quality housing,
education and health services;
c. acknowledging and celebrating the rich and diverse Ngāi Tahu, colonial and other heritages and
connections;
d. supporting innovative urban design, buildings, technology and infrastructure to redefine greater
Christchurch as a safe place for the future;
e. rebuilding infrastructure and buildings in a resilient, cost effective and energy efficient manner;
f. zoning sufficient land for recovery needs within settlement patterns consistent with an urban form that
provides for the future development of greater Christchurch; and
g. having a range of affordable housing options connected to community and strategic infrastructure that
provides for residents participation in social, cultural and economic activities.
3.3

LAND USE RECOVERY PLAN

The Land Use Recovery Plan (LURP) puts land use policies and rules in place to assist rebuilding and
recovery of communities (including housing and businesses) that have been disrupted by the earthquakes,
helping to achieve the vision of the Recovery Strategy for Greater Christchurch: Mahere Haumanutanga o
Waitaha.
The LURP the DPR to provide for housing choice, affordability, community facilities, intensification,
revitalising neighbourhood centres, improved accessibility, the building of new communities, and
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streamlining regulation. It sets a target of 23 700 additional households to be created in Christchurch City
by 2028.
As outlined earlier, the LURP directed changes to the RPS requiring Council to give effect to the urban form
identified on Map A. The Cranford Basin is not located within this urban boundary.
However, it is noted that the LURP is to be reviewed by Environment Canterbury in collaboration with the
strategic partners through the process outlined in section 5.4 of that document. The review will consider
the package of measures that promote infill and intensification and identify whether amendments are
required to be made to the LURP to better enable recovery. The Minister will consider any recommended
changes, how they are to be given effect to and any processes required, including directing changes to the
RPS.
3.4

STATEMENT OF EXPECTATIONS

When preparing proposals for the DPR, the Council must have particular regard to the statement of
expectations set out in the Order in Council (outlined above). The statement of expectations sets out the
expectations of the Minister for the Environment and the Minister for Canterbury Earthquake Recovery
(the "Ministers") for the replacement district plan. The expectations include that the replacement district
plan articulates how decisions about resource use and values will be made. This must be consistent with an
intention to significantly reduce reliance on resource consent processes, development controls and design
standards, and requirements for written approval and notification.
3.5

REGIONAL LAND TRANSPORT STRATEGY

The Canterbury Regional Land Transport Strategy (RLTS) sets the strategic direction for land transport
within the Canterbury region over a 30 year period. The role of the RLTS is to contribute towards the
government’s overall vision of achieving an integrated, safe, responsive and sustainable land transport
system. NAE identified as a planned road.
3.6.1

MAHAANUI IWI MANAGEMENT PLAN

The Mahaanui Iwi Management Plan directs that participation and particular interests of Ngāi Tahu
Papatipu Runanga are recognised and provided for in urban and township planning. Recognising and
providing for sites and places of importance and special values to tangata whenua.
Recognising and providing for papakāinga and marae, and activities through including objectives that
specifically identify the importance of papakāinga development to the relationship of Ngāi Tahu and their
culture and traditions to ancestral land; and zoning and housing density policies and rules that are specific
to enabling papakāinga and mixed use development; and that avoid unduly limiting the establishment of
papakāinga developments through obligations to avoid, remedy or mitigate adverse effects on the
environment.

3.7

OPERATIVE CHRISTCHURCH CITY PLAN
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Land Use zoning
The proposal area is zoned Rural 3 (Styx-Marshland Zone) in the Operative Plan. The surrounding area is
zoned Living 1 and Living 1B, with Living 2 zoning located nearer the Key Activity Centre of Papanui, and
there are localised areas of commercial development along Cranford Street. There is also an existing
Scheduled Activity located towards the west of the proposal area – Top 10 Holiday Park.
Notices of Requirement
Two Notices of Requirement (NoRs) have been submitted by CCC to designate land within Cranford Basin
for the Northern Arterial Extension (NAE) and for Water Quality Treatment and Stormwater Detention.
These requirements were publicly notified on 15 November 2014 with the submission period closing on 19
December 2014.
The NAE is a new roading connection extending from the southern end of the Northern Arterial at Winters
Road across Cranford Basin to Cranford Street. The route will provide access to the inner City. The NAE
project also includes an upgrade to Cranford Street from the NAE connection through to the Cranford
Street/Innes Road intersection. Approximately 6.2ha of land is required for the NAE designation.
Stormwater from the NAE is proposed to be discharged to swales adjacent to the road (within the
Stormwater Detention designation area) which will eventually discharge to Cranford East.
The proposed Stormwater Detention designation, comprising some 60 hectares, will enable CCC to
undertake a number of stormwater related functions on the site, including an extensive planting
programme. The extent of the designated area specified by the NoR is generally consistent with the area of
land required to accommodate the 2% AEP (24hr) event.
The extent of the proposed designations within the Cranford Basin are shown in the Figure below.
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Figure 1 – Location of proposed CCC Roading and Stormwater designations within Cranford Basin

3.8

PROPOSED REPLACEMENT DISTRICT PLAN

Land Use zoning
There is little material change to the operative zoning proposed in the pRDP. The surrounding area is zoned
Residential Suburban in the, with Residential Medium Density zoning located nearer the Key Activity Centre
of Papanui, and there are localised areas of commercial development along Cranford Street. There is also
an existing Scheduled Activity located towards the west of the proposal area that is proposed to remain in
the pRDP which will be addressed through Phase 2 of the DPR (Guest Accommodation – Top 10 Holiday
Park).

Strategic Directions
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Decisions on the Strategic Directions Proposal were released by the Independent Hearings Panel on 26
February 2015. Evidence presented in relation to housing capacity and choice demonstrated that very
significant pressures have been put on housing demand, supply and affordability and that those pressures
are in large part from the enormous damage resulting from the earthquakes, in addition pressures have
arisen from changing demographics. The panel outlined that the evidence demonstrated there was a
consequential need for the Plan to allow for additional housing capacity – 23,700 dwellings between 2012
and 2028, to be achieved through a “combination of residential intensification, brownfield and Greenfield
development” and additional housing opportunities – including “a choice in types, densities and locations
and affordable, community and social housing and papakāianga (Refer Objective 3.3.4 (Housing capacity
and choice)).
Objective 3.3.7 seeks to provide a well-integrated pattern of development and infrastructure, a
consolidated urban form, and a high quality urban environment that, amongst other matters:
(d) Increases the housing development opportunities in the urban area to meet the intensification targets
specified in the Canterbury Regional Policy Statement, Chapter 6, Objective 6.2.2(1); particularly:
(i)
in and around the Central City, Key Activity Centres (as identified in the Canterbury Regional Policy
Statement), larger neighbourhood centres, and nodes of core public transport routes; and
(ii)
in those parts of Residential Greenfield Priority Areas identified in Map A, Chapter 6 of the
Canterbury Regional Policy Statement; and
(iii)
in suitable brownfield areas
It also provides for urban activities “only within the existing urban areas or on Greenfield land on the
periphery of Christchurch’s urban area identified in accordance with the Greenfield Priority Areas in the
Canterbury Regional Policy Statement, Chapter 6, Map A.” Further to this is requires the co-ordination of
“the nature, timing and sequencing of new development with the funding, implementation and operation
of necessary transport and other infrastructure”.
The strategic direction in relation to natural hazards (Objective 3.3.6) recognises the importance of the
avoidance of unacceptable risk, and that subdivision, use and development is to be undertaken in a
manner that ensure natural hazard risks to people, property and infrastructure are appropriately
mitigated. It also allows for strategic infrastructure where risks to people, property and infrastructure are
assessed as unacceptable, provided two prerequisites are met (no reasonable alternative and designed to
maintain integrity and form during natural hazards).
Residential (Chapter 14)
Chapter 14 outlines the Residential Proposal. The objectives (Objective 1) for this proposal outline that
there is a need to ensure an increased housing supply that will:
a.
enable a wide range of housing types, sizes, and densities;
b.
meet the diverse needs of the community in the immediate recovery period; and longer term,
including social and temporary housing options; and
c.
assist in improving housing affordability.
Further to this, Objective 2 requires short-term residential recovery needs are met by providing
opportunities for:
i. an increased supply throughout the lower and residential medium density areas;
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ii. higher density comprehensive redevelopment of sites within suitable lower and residential medium
density areas;
iii. medium density comprehensive redevelopment of community housing environments; and
iv. new neighbourhood areas in greenfields priority areas
Natural Hazards (Chapter 5)
Chapter 5 outlines the Natural Hazards Proposal. The Floor Level and Fill Management Area covers a
portion of the proposed re-zoning site to the south west. Therefore, of particular relevance to the
Cranford Basin are provisions requiring minimum floor levels. In addition parts of the rezoning area are
covered by a Flood Ponding Area. Provisions relating to compensatory storage are relevant in this regard.
Part of the Cranford Basin is also subject to the High Hazard Overlay, however for the most part this
overlay is located within the proposed stormwater designation area. Rezoning is not proposed for areas
that are subject to the High Hazard Overlay.

3.9

SUMMARY / CONCLUSION

Appropriate urban development is to be enabled within specified spatial areas around Greater
Christchurch, so that resources can be focused on rebuilding, and delivering growth and recovery to those
priority areas.
The rebuilding and recovery of Greater Christchurch relies on appropriate locations, quantity, types, and
mixes of residential and business development to provide for the needs of the community. Consolidation
of existing urban settlements is the form of development most likely to minimise the adverse effects of
travel for work, education, business and recreation, minimise the costs of new infrastructure and avoid
adverse effects of development on sensitive landscapes, natural features and areas of high amenity.
Greater intensification within Christchurch’s urban area will reduce the need for further expansion of
peripheral areas.
The Cranford Basin is surrounded by existing urban development, although it is not itself identified as an
urban area. In relation to the consolidation objectives of the Regional Policy Statement and Strategic
Directions outlined within the pRDP, urban development within the Cranford Basin could contribute to the
achievement of the housing recovery targets as a proportion of overall growth of Greater Christchurch
and avoid the need for expansion of peripheral areas.
However, development within this area will be challenging must be appropriate to the existing constraints,
particularly geotechnical conditions. The recognition of such constraints in terms of natural and physical
resources is a critical part of successful growth management and are likely to place limits on the form and
location of development.
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4.

SITE DETAILS

4.1

DESCRIPTION

The proposal area is located within the Cranford Basin. The Cranford Basin is 170 hectares of low lying rural
land located to the north of Christchurch. It is bounded by QEII Drive to the north, Philpotts Road to the
east and the suburbs of Papanui to the west, St Albans to the south east and Mairehau to the east.
Cranford Street bisects the basin.
The Cranford Basin represents an anomaly within the urban setting of Christchurch – previously a wetland;
the basin was drained in the 1960s to accommodate flood mitigation programmes and to provide access to
the horticultural potential of the underlying peat soils. Suburban development now surrounds the basin
however it remains a rural landscape as a result of its low lying topography, compacting peat soils and high
water table. It is characterised by a green open rural landscape arranged in a loose grid pattern of cropped
fields and pasture, transected by rural fences, shelterbelts, open drains and wood lined canals.
4.2

PHYSICAL CHARACTERISTICS

Land conditions and geotechnical considerations
The Cranford Basin is a naturally low-lying area surrounded by higher ground. The whole of the basin
covers some 340ha with the perimeter of the outer basin area at approximately RL15.1-15.3.
A desktop geotechnical study prepared by GHD (2015) outlines that extensive parts of the area are known
to be underlain by swamp derived deposits comprising soft silts, organic silts and peat. From the
investigations available from the ECan well database and Christchurch Geotechnical Database (CGD), the
site has been determined to comprise alluvium, underlain by swamp derived deposits. This is further
underlain by alluvium, underlain by the Riccarton Gravels. Groundwater has been recorded in investigation
logs between 0.5 and 3.7 m bgl. Where peat is present on site it is likely to be saturated, providing a higher
groundwater level (GHD, 2015).
The site is located within a Liquefaction Assessment Area 1 according to the pRDP. The site is considered to
have a minor to moderate susceptibility to liquefaction (GHD, 2015).
There are complexities arising from development of an area where competent ground is at depth.
However, there are instances of developments that have occurred around the periphery of the Cranford
Basin with similar ground conditions. There are a range of treatment methods available to achieve
competence in stable long term foundations to support any form of urban development and associated
services, such that the land should capable of being modified to provide urban structures and supporting
infrastructure. For example, foundations for new residential houses need to be designed to mitigate
settlement from both swamp deposits and liquefiable materials. This can be achieved by piling building
foundations. The required piling depth will vary across the site and will require further specific
investigations and specific design. However, it is likely that the lower alluvium will provide a suitable strata
for pile embedment, therefore piling depths could range from 5-10 m bgl (GHD, 2015).
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The Council has also had made available to it a report prepared on behalf of some of the landowners in the
south end of the Basin by Bell Geoconsulting Ltd (Attached as Appendix . That report was peer reviewed on
behalf of the Council by GHD Ltd, having particular regard to the MBIE Guidelines. 1The main findings from
that report are as follows:
•

No surface liquefaction or lateral spreading has been identified at the site since commencement of
seismic activity in the Canterbury region on 4 September 2010. No paleo-liquefaction features have
been identified.

•

The geotechnical investigation has shown that the site is characterised by ‘soft ground’, including a high
organic content, to depths between 3.3m and 3.9m bgl. This interpretation is based on data obtained
from twelve CPTs and numerous boreholes and hand augers completed across the site by various
parties.

•

Loose to medium dense sand is present beneath the organic-clay and peat “cap”, and is underlain by
medium dense to dense sandy gravel (Springston Formation) from 4.5 – 6.0m to 10.8 – 11.5mbgl.

•

Christchurch Formation sand and silt is present beneath the Springston Formation gravel to the
maximum extent of the boreholes completed on site (15m bgl). Riccarton Gravel is expected around
18m bgl in this area of Christchurch, based on known borehole data from the surrounding area.

•

The shallow soils do not meet the definition of ‘Good Ground’ specified in NZS 3604:2011 due to the
soft nature and presence of peat, and resulting in subsidence due to loading. Liquefaction susceptibility
is low.

•

Vertical settlements are estimated up to a maximum of 150mm in a ULS design event using the Idriss
and Boulanger (2008) calculation method, but 11 of the 12 CPT profiles show less than100mm. A TC2
land classification is considered appropriate based on our analysis of the liquefaction evaluation data.

•

An assessment against RMA (1991) Section 106 requirements identified that the site is not subject to
falling debris, erosion or slippage because of the flat nature of the land. This is consistent with
observations that the land has not been subject to ejection of liquefaction materials or inundation as a
result of earthquakes.

• Liquefaction-induced subsidence is not considered to pose a geotechnical constraint for future
development at the site given appropriate foundation design. Compressive loading of the organic-rich
soils in the top ~3m of the profile may, however, result in consolidation and potentially non-uniform
settlement. In our opinion design of individual building lots to minimise long-term settlement and
inundation potential is a priority, and roading must be engineered so as to eliminate differential ground
movements. Design and placement of buried infrastructure must also address acceptable tolerances in
terms of settlement.
BGL consider that the ~12.5ha area is suited to one or two-storey residential dwellings with appropriate
shallow ground improvement for the soft soils and organic material. Site-specific foundation design and
related structural engineering considerations are critical to successful subdivision of this site.
1
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Contaminated land
The activities that have occupied this area traditionally have consisted of small-scale agricultural and
horticultural uses such as market gardening, orchards and small-scale pastoral farming.
A brief search of the ECan Listed Land Use Register (LLUR) identified several properties have Hazardous
Activities and Industries List (HAIL) activities including:
- Livestock dip or spray race operations
- Persistent pesticide bulk storage or use (multiple properties)
- Storage tanks or drums for fuel, chemicals or liquid waste (GHD, 2015).
As a result of changing the use of land from its current use to residential, Preliminary Site Investigations and
subsequent Detailed Site Investigations will be required to classify contamination presence. This work can
be undertaken at the subdivision stage.
Natural hazards(TO BE COMPLETED)
Part the area for rezoning is located within the Floor Level and Fill Management Area. This is not seen as a
barrier to development provided the requirements of the rules associated with flood hazard are able to be
met (i.e. new development will require resource consent which will require appropriate floor levels to be
established). In addition, detailed assessment work will be required to be undertaken to determine
whether there will be any flooding effects associated with the necessary filling to satisfy minimum floor
levels. In addition, parts of the rezoning area will be located within Flood Ponding areas. Provided
compensatory storage can be provided it is considered that this does not represent a barrier to
development of the area.
Areas of the Cranford Basin rezoning are also located within the High Hazard Area Overlay. These areas will
not be rezoned for residential purposes.
Landscape/ ecological context
A report prepared by Poppelwell, 2003 outlines that the landscape southwest of Cranford Street is
characterised by the open space, tilled soils and clipped hedgerows of market gardens. North to Winters
Road the landscape displays the characteristics of a picturesque landscape due to the presence of open
pasture, horse grazing and unclipped rows of established shelterbelt trees.
Therefore, the landscape is considered to be significantly modified from its original pre-European/ preMaori state, with few remnants of native fauna and/or flora remaining.
Cultural heritage values
There are no sites of heritage or cultural values and the existing landscape has been highly modified.
Although there are no specific sites of significance to Tangata Whenua – it is understood the health and life
giving force of waterways and wetlands is of concern to Ngai Tahu (Poppelwell, 2003).
4.3

SERVICES/ INFRASTRUCTURE(TO BE COMPLETED)
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Three infrastructure constraints - site access, wastewater disposal, and stormwater disposal - have been
major historical impediments to development in the Cranford Basin. Proposed works being promulgated
through NORs for stormwater and the NAE will to a large extent overcome the stormwater and access
issues, and proposed works in the Northern Relief sewer catchment will eventually reduce the frequency of
sewer overflows. There will still a possible issue with the water supply until pipe and pump station
upgrades are carried out.
In order to evaluate more precisely infrastructure constraints impact on potential development options,
effects on transport, wastewater and water supply infrastructure, three potential development scenarios
were modelled:


Scenario 1: Living 1 B density 200-250 houses



Scenario 2 Living 1 density at 15/ha - 650-750 houses



Scenario3 Living 3 standards - 1500 houses

The outcomes of this modelling our included in the following discussion.
Wastewater
Cranford Basin part of the upper Northern Relief trunk sewer catchment. There are three constructed
overflows on the trunk sewer itself, two of these are incorporated into the CCC overflow discharge consent
with ECan. One overflow is located adjacent the Rutland Reserve (Grassmere) and discharges into the
Dudley Creek Diversion. There are also a number of constructed, consented and unconsented overflows in
the gravity and pump station catchments which contribute flows to the Northern Relief.
Prior to the seismic events of 2010/11, the Northern Relief overflows spilled, on average, once to twice per
year. With the additional infiltration into the upstream network, this frequency has increased. In addition
to this, the lower sections of the Northern Relief trunk sewer have sustained significant damage. In its
current damaged state, the trunk sewer continues to provide a good level of service, albeit with a reduced
hydraulic capacity. The repairs are unlikely to be completed before 2023
In order to expedite the repairs to the Northern Relief, the Council fast-tracked a major upgrade project the Wairakei Diversion. This project provides a diversionary connection between an upper collector sewer
of the Northern Relief trunk system (known as the Wairakei Collector) and the newly constructed Western
Interceptor trunk sewer. Once completed, this project will enable significant flows from the Northern
Relief catchment to be diverted across to the Western Interceptor, thus reducing the number of overflows
from the Northern Relief to the Avon River. The primary drivers is to assist with repairs to the Northern
Relief itself. However, modelling suggests that this, and other upgrades upgrades will also reduce
overflows from the Northern Relief to below consented levels, and create sufficient capacity to cater for
the development of the Cranford basin
In response to the post -earthquake challenges outlined above, CCC has been working closely with ECan for
more than a year on the development of an interim over flow discharge consent compliance strategy. This
strategy has been agreed and signed by both parties and commits CCC to on -going refinement and
recalibration of the wastewater model as the infrastructure rebuild progresses. CCC will continue to
monitor the consented overflow sites and will install monitoring equipment in any new sites that are
indicated to overflow more than once every two years in the hydraulic model. At the end of 5 years, CCC
will re-run the model to take account of all of the rebuild work and trunk sewer upgrade work that has
been carried out over that time. If, following that review the model suggests that the wastewater system is
complying with the conditions of the discharge consent, the compliance strategy will terminate and CCC
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will continue to ensure compliance for the remainder of the consent period. If, following that 5 year review,
the model suggests that the wastewater system is not in compliance with the conditions of the discharge
consent, the C CC will be required to apply for a new consent at that time. In either case, it is expected that
the ultimate containment standard required for the wastewater system will be no more than an average 1
overflow vent in two years.
OPUS Consultants were asked to assess the potential impacts of development around the edge of the Basin
under the three scenarios. They advised that development of any of the re-zone areas are predicted to
result in moderate or major impacts to the performance of the wastewater network, if unmitigated. The
impacts predicted include increases to volume lost from manhole or constructed overflows. The south west
portion of the proposed rezoning would connect into the Northern Relief, which is currently predicted to be
heavily surcharged during wet weather flows (WWF), and the Grassmere overflow downstream is predicted
to overflow. Any addition in flow into the Northern Relief has a corresponding increase in volume lost out
the Grassmere overflow. Selection of alternative connection points is unlikely to significantly alter these
conclusions due to the current status of the network issues in the area and the proximity to the Grassmere
overflow location. Areas north east of Cranford Street are able to connect into existing reticulation in the
PS6 catchment. However, due to surcharging in this catchment during wet weather flows, any increase in
flows during wet weather results in an additional manhole overflow and freeboard issues. The following is
an outline of the recommended constraints to the re-zoning of the 3 sites located within the Cranford
Basin:
1.

For the Grassmere site (Site A), consideration should be given to the timing of any potential
development to be in line with or following on from the timing of proposed upgrades at the Grassmere
overflow. If the development of the re-zoned area occurs prior to the upgrades, the volume lost at the
Grassmere overflow during wet weather is predicted to increase.

2.

For the Case and Crozier sites (Sites B and C), it is recommended that no development occur prior to
CCC undertaking further assessment to determine if pipe upgrades are required immediately upstream
of PS6 (refer results for specific pipes) and allowing for the implementation of these upgrades to take
place if required.

3.

For all re-zoned sites it is recommended that a pressure or vacuum wastewater system be considered
rather than gravity.

For all re-zoned sites a system that is able to attenuate flows during wet weather should be considered. To
avoid the risk of overflow and freeboard issues, attenuating WWF from the new developments until after
peak WWF passes in the network is necessary.

Water supply
Any new development in the Cranford Basin will be supplied from the Saint Albans water supply zone after
rezoning of the Christchurch water supply is carried out.
Water supply servicing for the development in the Cranford Basin is challenging because of the lack of
pump capacity in the area, and a lack of significant sized pipes around the Grassmere pump station. The
deficit of available capacity in the area near the Cranford Basin means currently pumps operate at flows
above their normal operating ranges during peak demand. The pump operation results in substantial
pressure drops in the zone. The lack of local pumping capacity will continue to be an issue with the
Printed 16th April 2015

Chapter 14- Cranford Basin Section 32
proposed rezoning to create the Saint Albans water supply zone. Any additional development in the
Cranford Basin will increase the deficit and reduce system performance in the Saint Albans water supply
zone .Each of the three development scenarios tested are able to be serviced, but require upgrades to the
source capacity and network to meet LOS requirements.
Stormwater
Cranford Basin is an extensive low-lying area with high winter groundwater levels. The peaty soils within
the basin are up to 4 m deep. Groundwater levels have been controlled by drainage and pumping to
facilitate intensive cultivation of the fertile soils over the last 100 years. Considerable ground subsidence
has occurred over this period. The bearing capacity of the soil is very low and it is very sensitive to
lowering of groundwater levels. Historically the floor of the basin has subsided at an average rate of
approximately 20 mm per annum due to shrinkage of the peaty soil. Cranford Basin has become
increasingly unsuitable for horticultural use as ground levels have subsided and the frequency of inundation
has increased.
The Basin comprises two extensive ponding areas, one north of Queen Elizabeth II (QEII) Drive (Cranford
North) drains north to the Styx River. The basin south of QEII Drive drains south-east to the Avon River.
There is a control structure on Winters Road Drain near Winters Road intersection with QEII Drive that
allows some floodwater from the upper basin to be diverted south-east into the Avon River via Bullers
Drain and some floodwater from the lower basin to be diverted north to the Styx River via Horners Drain,
depending on the circumstances.
Public pressure to relieve flooding downstream in the suburbs of Mairehau and St Albans gradually
mounted as the city expanded over the rural land surrounding Cranford Basin in the 1960s and 1970s.
Christchurch Drainage Board embarked on a series of flood improvement projects from the mid 1970s
which culminated in construction of the Upper Dudley Creek Diversion.
The Upper Dudley Creek Diversion is a timber-lined channel flowing east through Cranford Basin to
Pumping Station 219 (PS 219) from where water is pumped via a 1,350 mm diameter pipeline to Philpotts
Road. The project was completed in 1989 to relieve flooding downstream in areas of St Albans such as the
Flockton Street precinct. During significant rainfall events the Diversion overflows and water ponds in
Cranford Basin. The outflow discharge from Cranford Basin into the stormwater network downstream is
controlled by the pumps at PS 219 that have a combined capacity of 2.5 m 3/s.
The Styx River Surface Water Management Plan (SMP) including the Styx SMP Blueprint set out the
direction of future land use changes for Cranford Basin (amongst other areas) related to natural ponding
and increased residential and business development and the management of stormwater derived from
those developments. They do not determine future land use, but addresses how surface water will be
managed in response to any future land use changes.
The Cranford North area normally drains north to the Styx River, while the Cranford West and East areas
normally drain south-east to the Avon River. The decision was made to include Cranford Basin catchment in
its entirety in the Styx SMP area because it was considered important to implement the one integrated
strategy for all of the basin as soon as possible to facilitate the resolution of growing development
pressures on the basin.
One of the principal surface water management objectives for the Styx SMP Area is:
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Investigation into the development of the Cranford Basin natural ponding area to optimise its use as a
multi-purpose facility for stormwater quality treatment, flood attenuation, ecological restoration and
district amenity.
A stormwater management strategy for Cranford Basin that includes the following elements is
recommended in the Styx SMP Blueprint:
i)

CCC purchase the remaining area of Dudley Diversion and Horners/Kruses Bullers Ponding Areas (as
identified in the sub-catchment plans) that are not already owned. This includes land both east and
west of Cranford Street .

ii)

Future development within Cranford Basin Ponding Areas be limited to the NAE and other strategic
transport links, and stormwater treatment wetlands for limited peripheral urban development
outside the Ponding Areas that can provide for their own FF treatment. (The Styx SMP contains) a
stormwater management strategy for Cranford Basin that permits
In the meantime (depending on the level of treatment that can be achieved in the main basin and
wetland) Council should consider that there may be a need for first flush basins to be provided by
the developers in the surrounding residential areas

iii)

CCC investigate in more detail the possibility of providing limited compensatory storage within the
Ponding Areas purchased for limited peripheral development involving filling.

Environment Canterbury granted a consent in October, 2013 based on the Styx SMP for catchment-wide
discharge of stormwater throughout the Styx SMP area which included Cranford Basin.
Cranford Basin will provide:


Wetland treatment and stormwater detention for all runoff from the proposed NAE/CSU project
(refer to clauses 7 and 9);



Compensatory storage for the flood volume displaced by NAE embankment;



Stormwater treatment and detention for the large contributing urban catchment.

A Notice of Requirement for these works was lodged in November 2013 and hearings began on 20 April
2015. The Cranford Basin site is considered critical in terms of stormwater detention and stormwater
quality treatment o for the contributing urban catchment. CCC control over the site will also provide the
opportunity to enhance ecosystem, iwi and recreation values over time. The designation is reasonably
necessary to achieve these CCC objectives for the following reasons.
The designation will provide long-term land protection and certainty for the future. It will identify and
protect the land in the City Plan removing any doubt as to its purpose. The land would be protected from
uses that may be incompatible with the designated purpose. It will provide a basis for the subsequent
acquisition of the land.
The Council has a short term and a long term vision for the land within the proposed designation. In the
short to medium term, pastoral farming would be encouraged. The option would be available to any owner
who sold land to CCC to lease back and continue to graze the land, or use it for any other purpose
compatible with CCC’s drainage objectives. Continuation of horticultural land use is not favoured because
the peaty soils break down and subside under the regular operation of agricultural machinery.
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CCC has a long term vision of a large public open space reserve comprising wetlands, extensive open and
forested areas of ecologically suitable planting criss-crossed by public pathways. Planting would begin in
the stormwater quality treatment facilities for the wet, low-lying areas and gradually extend out to the
periphery over time as money becomes available.
Transport
Traffic modelling for a range of land use scenarios has been conducted using Council’s CAST traffic model
for the horizon years of 2021 (pre-Northern Arterial and Extension) and 2031 (with Northern Arterial and
Extension) for the AM and PM peak hours.
At 2021, for Scenario 1 (200 hh), there are measurable impacts at a number of locations on the
surrounding road network for which no simple mitigation measures have been identified. Because these
locations are already operating at LoS E or F in the base model, these impacts are considered potentially
significant, particularly as there are safety consequences of large delays on give-way approaches to
intersections. It is somewhat subjective as to whether the scale of impacts is considered minor, or more
than minor. Advice from QTP Consultants is not to allow for zoning that could exacerbate existing
efficiency and associated safety issues on the road network at 2021 without either mitigating these effects
or undertaking more detailed analysis to confirm these initial findings.
At 2021, for Scenario 2 (750hh), the scale of the impacts at a number of locations on the local road
network is considered significant (more than minor). Scenarios 2 to 5 all have a large traffic generation
potential and it is recommended that in the absence of more detailed analysis that zoning rules are
implemented that constrain the amount of development that could occur prior to the Northern Arterial
(NA) and Extension (NAX) being implemented.
At 2031, the locations of significant delay increases for Scenarios 1 and 2 do not occur due to the relief to
these bottlenecks brought by the NA & NAX. The modelling would suggest that the effects of Scenarios 1
and 2 on the surrounding road network are minor.
At 2031, the traffic effects for Scenario 3 (1500 hh) are also generally minor. The
modelling does however indicate some potentially significant increases in delays and border-line
performance of some minor road approached to Papanui Rd.
For Scenario 4 (with industrial zoning south of Cranford Street) projected traffic volume increases on
Grants Rd are large at up to 7,000 vpd. Whilst modelled network impacts are generally minor, the
modelling does suggest that some form of local area traffic management and intersection upgrades would
be required to mitigate potential impacts on the minor road approaches to Papanui Rd (e.g. Wyndham St,
Dormer St and Perry St).
Scenario 5 (some commercial zoning south of Cranford Street) has projected traffic
volume increases on Grants Rd of up to 6,000 vpd at 2031. As with Scenario 4, the modelling does suggest
that some form of local area traffic management and intersection upgrades would be required to mitigate
potential impacts on the minor road approaches to Papanui Rd (Wyndham St, Dormer St and Perry St). The
main access to the commercial / residential development on the south side of Cranford Street was
assumed to be a roundabout in all options. This roundabout works in tandem with the assumed Left-In,
Printed 16th April 2015

Chapter 14- Cranford Basin Section 32
Left-Out intersection serving the northern portion of the proposed urban zoning by accommodating Uturning movements. Under Scenario 5, the assumed two-circulating roundabout is at LoS F on the Collector
Rd approach in the PM peak hour. An alternative configuration assuming a large signalised intersection
indicates satisfactory performance but may not accommodate U-turners satisfactorily.
Assessment of the site in terms of public transport, cycling and walking accessibility indicates that it is well
located to take advantage of existing and proposed investment in high quality Public Transport (PT)
services and cycling infrastructure. Further development of an ODP should include extensive cycling and
walking linkages to capitalise on the high quality PT and cycling routes and to provide good accessibility to
the neighbouring residential areas to the north-west and south-east of the site where accessibility by road
corridors is otherwise poor.
It is noted that that no cycle facilities exist or are planned on Cranford Street. It is therefore considered
essential that a highly convenient crossing facility is provided of Cranford Street, connecting the northern
and southern portions of the proposed urban zoning.
Given the forecast traffic volumes on Cranford Street and the close proximity of such a crossing facility
(connecting the northern and southern portions of the zoning) and the proximity to the proposed Cranford
St / NAX intersection, our assessment at this high- level stage is that this should be grade-separated (an
overpass or underpass).
The overall assessment of the transport implications of alternative land-use scenarios is that a high number
of residential households (Scenario 3) would be the preferable use of the proposed urban zoning.
Residential zoning is highly compatible with the existing surrounding residential land-uses in terms of
traffic effects (minimal heavy vehicles and noise compared to industrial and commercial uses).
Residential zoning is well located for local public transport, employment, shopping and recreational
activities. A relatively large number of households realises the full potential of the site for being serviced
by, or having access to, high quality public transport or the Major Cycle Routes, thereby gaining full
advantage of investment in cycle infrastructure and public transport services.
Public Open Space
The Public Open Space Strategy (2010) outlines the provision of best practice parks planning. The Public
Open Space Strategy states that per 1000 people (in any proposed area), 1 ha of Neighbourhood Park is
required and 3.5 ha of Sports Park is required.
Based on information provided: 500 lots, x 2.2 people (estimated) = 1100 new future population for
Cranford Basin. This being the case, to maintain a reasonable parks ‘level of service’ for the future
residents, and as per the POSS (2010) the following park areas are required:
 Approx. 1.1 ha of Neighbourhood Parks
 Approx. 3.6 ha Sports Park

Neighbourhood Parks are the first priority for using DC funds. Neighbourhood parks are typically 30004000m2, and typically have playground equipment, fencing, seating, landscaping etc, and should be no
more than 400m away from 90% of proposed lots.
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Neighbourhood Park land should mostly be usable sized park land (i.e. square/rectangular, suitable for
informal running around/ball games etc). Neighbourhood Park land should be of suitable drainage,
topography and amenity/character.
Three Neighbourhood Parks are recommended. Specific locations are marked up in red on an attached site
map, and are described below:
1. Increase the size of Shearer Park. Add an additional 2000m2 to the eastern side of Shearer Park.
2. A new 3000m2 Neighbourhood Park south of the industrial area, and in between the motorway
designation and Cranford St. This should adjoin the detention basin, to give the park a good setting.
3. A new 4000m2 Neighbourhood Park to the south of the detention basin. This park, at 4000m2, is
relatively large, and is designed to provide for both the proposed residential area, as well as existing
residential area to the south that does not have a park close by at present.
It is noted that Rutland Reserve, which adjoins the proposed residential area, is a large park at 22,000m2,
and will provide park land for future Cranford Basin residents.
A Sports Park is not required within the Cranford Basin area. Councils Recreation Planners recommend that
instead, a cash contribution from DCs should be taken to enhance existing Sports Park facilities in adjacent
areas. It is noted that Council’s Draft Sports Land Plan promotes enhancing existing Sports Parks, rather
than creating new additional Sports Parks.
Care needs to be taken to ensure a proposed parks can be paid for by the DCs that Council will receive from
the developer (pursuant to the DCs policy). It is noted that Council does not have additional funding to
purchase additional recreation reserves that may be proposed, and which the DCs cannot provide
or/afford.
Social Infrastructure
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Cranford Basin area is handily located to the Papanui/Northlands KAC, with the majority of the area being
between one and two kilometres of the this centre. The area is closer to a KAC than any of the Greenfield
sites identified in Map A of the Canterbury Regional Policy Statement.
The Papanui/Northlands centre serves as a focal point for services, employment and social interaction
within the wider Papanui area. It contains extensive retail and commercial facilities, health facilities, a
Council Service Centre and Library, and government services such as Child, Youth and Family, Housing NZ,
Work and Income and the Police. There are several established transport links between the Cranford Basin
and this centre, including Grassmere Street and Cranford Street. The Graham Condon Memorial Pool is
located on Papanui High School adjoining Northlands Mall and provides a major water-based recreation
opportunity to residents in the wider Papanui area.
There are several schools are located nearby the area, including Papanui Primary School, Paparoa Street
School, Glenmoor School, Casebrook Intermediate School, Papanui High School and Mairehau High School
(some of which are shown on Annexure 4). There is also access to private schools including St Bedes, St
Andrews and St Margarets.
There are several reserves, playgrounds and sports fields located close to the Cranford Basin, and the
proposed stormwater basin will in the long term provide a significant passive recreation facility.. There are
also opportunities to extend the Styx green/blue network through to the Basin and connect it to existing
reserves creating a recreation network.
The area is well serviced by public passenger transport with the majority of the land been within 500
metres of a bus route. Two such routes (Nunweek and Belfast) run along Cranford Street in the directions
of both Papanui/Northlands Mall and the Central City at regular intervals throughout the week. A further
bus route (St. Albans/Huntsbury) runs along Grassmere Street which is located immediately to the east of
the Basin. This route also provides a link to the Central City and Papanui/Northlands Mall. Other bus routes
that operate within close proximity of the Basin include the Orbiter (Philpotts Road) and a number that run
along Papanui and Main North Roads providing a link to the northern parts of the City.
Earthquake Recovery
One of the key strategic issues is whether the rezoning of land in Cranford Basin for housing is needed for
recovery. This will also be a consideration for CERA and Ecan in consideration whether or not to amend the
RPS and LURP respectively to enable the proposed zoning to be put into the Replacement District Plan.
The land use needs for housing (recovery) are contained in Section 3.2.1 of the LURP. Strong demand for
housing is anticipated in the future due to three drivers: temporary accommodation; accommodation for
rebuild workers; and household growth from the existing population and migration. Projections for
household growth in the Land Use Recovery Plan are for an additional 36150 households for Greater
Christchurch by 2028 of these Christchurch is to provide 23,700 2. These are severed Actions in the LURP
that provided3, with a strong emphasis on intensification.

2
3

Land Use Recovery Plan, Table 1 Page 13
1 bid: Actions 2, 7, 8, 9, 14, 19 for example
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Whether land is needed is largely a decision of the market but the Plan has a role in providing sufficient
opportunities to enable market needs to be met. This involves a balancing exercise involving assessments
of demand and supply of greenfields residential land, and an evaluation of location options against urban
growth policies.
Demand for greenfields land.
Greenfields sections are one means of meeting projected housing demand. The key question is: how many
(or what percentage) of the projected numbers of households will form in 'greenfield' sites, and how does
this translate into amount of land? This can be matched to the projected supply of greenfields land and a
judgement made as to whether the additional land in the Basin is needed for recovery. There may be, of
course, other resource management reasons that support a rezoning.
Two key variables in making this judgement are the percentage of household growth going to greenfields
(as opposed to intensification); and the density at which greenfields development takes place. Table 1
below illustrates the sensitivity of land need to these key variables.
% of growth in Greenfields
Density
HA needed
(total 23,700)
30 (70)
15
474
55 (45)
15
869
75 (25)
15
1185
(Numbers in brackets is the percentage of growth occurring through intensification)
The 70% is upper limit proposed by Mr Douglas Fairgray in his evidence to the Independent Hearings Paneli.
The City Council's vacant land register currently has 1990 hectares shown as vacant zoned residential land.
This is made up of land in the greenfields priority areas, greenfield land rezoned in the Operative City Plan
but not yet developed out (e.g. Masham) and ad hoc pieces of land that are currently vacant in residential
areas. It also includes areas on the Port Hills and Banks Peninsula. The vacant land register does not include
FUDAs or rural areas identified in the RPS as Greenfields Priority Areas. It is important in the Christchurch
context to recognise four broad categories of vacant land (Table xx). For assessing the need for Cranford
Basin to be rezoned the vacant area on the 'flat' is most pertinent.
Table XX (Rounded)
Christchurch 'flat' areas
Christchurch Port Hills
Banks Peninsula
Remainder

970
500
340
200

Rural but a priority area
Future development

100 (Highsted)
440

Refer to Appendix xx (vacant land register)
Stage 2 of the PRDP proposes to rezone the remainder of the Highsted blocks and the FUDAS to Residential
New Neighbourhood. This will, if they become operative increase the amount of vacant residential zoned
land on the 'flat' to around 1500 hectares.
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The 'true availability of residential land could be moderated by factors including developers facing delays in
obtaining all the necessary purchasing contracts from land owners in areas that have ownership
fragmentation.
Take up rates
The average rate of take up of vacant residential land over the past 10 years has been 77 hectare / annum.
However there are significant variances both over the period and within each residential zone. A closer
examination of Table xx reveals that for the various Living 1 and Living G Zones the rate of take up averages
around 60 hectares per annum. Projecting this rate of take up out to 2028 the amount of vacant land taken
up would be around 700 ha, providing for10500 houses of the 23 700 required (assuming 15 hh/ha). This is
equivalent to 44% of projected growth being greenfields, and 56 intensification. Historically the percentage
of new residential development has not exceeded this and given the amount of greenfields land available a
44/56 split seems reasonable. Under these assumptions, there would be 800 ha of vacant flat land left in
2028.
Under these take up rates there would be 800 hectares of vacant residential land remainingon the flat in
2028. Based on historical and current experience this appears to be sufficient for the residential land
market to provide the choice and quantity of housing needed to meet future needs, including for
earthquake recovery.
Note: Greenfields for the former Christchurch City means land that was undeveloped and zoned as
'greenfields' land following the decision on the City Plan in 1999
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5.

KEY RESOURCE MANAGEMENT AND RECOVERY ISSUES
1.

2

Strategic Issues
Issue 1

What is the resource management justification, if any, for retaining the 'remnant land'
rural (ie land not required for the NAE and stormwater management designations

How would the rezoning to urban if purposes sit within the strategic planning
frameworks provided by higher order documents and its decisions on the strategic
directions chapter. E.g. adequate capacity and supply

Issue 2

If the land is added to the urban area, what is the most appropriate urban land use
having regard to

Efficient use of land

Existing and projected demand for land

Land supply

Integration Issues (31 1 (a) and (b) of the Resource Management Act
- Function of territorial authorities
Issues 1 Timing of programmed infrastructure improvements and implications if any for new
development

3

Issue 2

Integration of decision making processes

Issue 3

Integration of proposed new area into surrounding environment

Process Issues that have been identified by the Minister in comments on Draft Stage 2 proposals
Issue 1

Remove 'multiple and confusing' zones, especially in the greenfields priority area

- Explain how the proposed fits in with other proposals and increase use of nonregulatory methods
- Improve Section 32 reports including attention to:
- Economic implications
- Clear explanation of the timing, cost and provision of infrastructure to support
housing development
Issue 2

4

-

Consider whether any new objectives need to be made to the Strategic Directions
chapter (Officers consider that the Strategic Objectives 3.3.6 and 3.3.7 to include
urban growth form and design and natural hazards in particular provide sufficient
direction for their proposal)

Development Capacity and Supply
Issue 1- Is the proposal (land rezoning) needed in order to expedite recovery
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5

Site Specific Issues
Issue 1 Access to the proposed area from arterial and local road rework
- Most efficient form of access
- Effects of new development on local road network
- Opportunities for new movement routes
Issue 2 Site constraints - how do they impact on timing and scale of development?
- Ground conditions including liquefaction potential
- Contaminated land
- Sewer provision - effects on sewage overflows
- Ground levels - susceptibility to flooding our ponding
- Is the RPS requirement of 15hh / ha realistic or desirable for this site?
Issues 3 existing land use (e.g. dwellings) and subdivision
layout - what constraints or opportunities do they provide?
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6. EVALUATION METHODOLOGY
6.1

INTRODUCTION

Section 32 requires, as a first step, an examination of the extent to which the objectives of the proposal
being evaluated are the most appropriate way to achieve the purpose of the Act. It then requires an
examination as to whether the provisions in the proposal are the most appropriate way to achieve the
objectives.
For this proposal (the rezoning of parts of the Cranford Basin to Residential) the objective can be stated as
being


The area of the Cranford Basin not needed for transport and storm water detention and water
quality treatment becomes an attractive and integrated residential area.

The alternatives to be considered are appropriately worded objectives that would see the area being left as
Rural, or developed entirely or partly for commercial or industrial purposes. Having particular regard to the
key issues in 4-5 above the provisions that are most appropriate for achieving the (Residential) objective
have three parts: density, timing and process. Subsequent evaluations stem from these.
The methodology this uses a sequential decision approach, as illustrated in Figure 1.

Decision 1: Should the Land Remain Rural - Status Quo Alternative
In assessing whether this alternative is most appropriate for achieving the purpose of the Act, particular
regard has been given to Section 7(b) and the efficient use and development of natural and physical
resources, compared to other (urban) alternatives, in the context of earthquake recovery.
The Council commissioned a report from Market Economics Limited to help in answering this question
(Ref). This report compliments an earlier report by the same company in 2009 that covered the wide rural
area in Christchurch City (Ref). The conclusions of the earlier report were:
The more recent report confirms this: (Quote) (TO BE COMPLETED)
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The proposed Rural/Fringe Zone permits a range of other activities that are not directly dependent on the
rural land resource for example:
This is consistent with the definition of Rural Activity in the Regional Policy Statement:
Rural activities means activities of a size, function, intensity or
character typical of those in rural areas and includes:
• Rural land use activities such as agriculture, aquaculture, horticulture and forestry.
• Businesses that support rural land use activities.
• Large – footprint parks, reserves, conservation parks and recreation facilities.
• Residential activity on lots of 4 ha or more.
• Quarrying and associated activities.
• Strategic Infrastructure outside of the existing urban area and priority areas for development.
Table 1 assesses these activities in terms of achieving the purpose of the Act:

Activity

Assessment ( Refer to Market Economics
Report(TO BE COMPLETED)

Rural land use activities
Business
Parks, reserves etc
Residential activities
Quarrying
Strategic infrastructure
Decision 2: What is the most appropriate urban land use option

Three urban land use options have been examined and industrial, commercial and residential. The
evaluation has assumed that for each option would be the 'predominant use' of site ie. would occupy at
least two thirds of the entire area. It has been further assumed that an even mix of the three alternative
uses will not be a likely scenario due to the small size of the site relative to other urban expansion areas
around the City particularly the south-west and Belfast.
Property Economics has been engaged by Christchurch City Council (‘CCC’) to provide a high level synopsis
of the potential for part of the Cranford Basin area subject to a potential rezoning (refer Appendix 1) to be
developed for commercial and / or industrial activities from a market perspective and within the context of
the RMA. Specific consideration will be given in respect of the potential for such activity to generate
adverse distribution effect s(commercial activity), and the efficient use of the land resource (industrial
activity) in the context of growth and recovery of the city post-earthquakes.
In general, and at a high level, there are three core sectors / activity types given consideration in this
overview to determine land use efficiencies in the context of the RMA from the potential rezoning of the
Cranford Basin from Rural to Urban. These are:
1. Retail
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The most appropriate retail (and office) activity and opportunity for the Cranford Basin development is
considered to be a relatively small localised convenience commercial offer (retail and commercial services),
a centre designed to primarily meet the frequently required convenience necessities of its core localised
market.Such a centre would be small in scale and scope, and be approximately 1,000sqm GFA in
size. This equates to a net commercial land requirement of 0.2-0.3 hectares, excluding land for any
community facilities, urban parks, transport interchange, etc. if deemed appropriate. Note this includes a
provision for convenience commercial and professional service activities. From a trading productivity
perspective, a centre of this function and scale would be best situated on a main road through the
development such as Cranford Street or the proposed new link road through the development to Winters
Road. This would enable the centre a better opportunity to ‘tap’ into the opportunistic drive-by market and
increase the economic performance and viability of the centre, and its potential for longer term success.
Stand-alone commercial office activity (or office park) is not considered appropriate (apart from a small
scale activity identified above and would form part of any convenience centre).Such development would
represent increased inefficiency in the market and would likely result in increased community costs that are
unlikely to be outweighed by community benefits.
The net additional retail demand generated from the Cranford Basin development is not considered
significant in a retail GFA context. Existing centres in the network would more efficiently meet this demand,
apart from the potential for a small scale convenience offer requiring land in the order of 0.2-0.3 ha.
2. Office
No material office development within Cranford Basin is considered efficient or appropriate (particularly in
the context of the Central City recovery), apart from a small professional service provision (i.e. doctors,
physio, etc.) that is scaled appropriately to the aforementioned retail offering.
3. Industrial
Previous economic analysis and future industrial modelling undertaken indicates that there is currently in
excess of 1,000 ha of land available for industrial activities, while additional industrial land demand to
2031based o projected industrial growth was in the order of 370ha. The analysis indicates there is a
significant level of ‘fat’ in the city’s industrial land supply to meet current and foreseeable future
requirements. , at the city wide level, there is ample vacant capacity of industrial zoned land (both existing
and proposed new greenfield land as identified within the Land Use Recovery Plan (‘LURP’)) within the city
to accommodate all of Christchurch’s foreseeable industrial demand
well into the future.
In relation to heavy industrial activity, the Cranford Basin is not considered appropriate with sufficient land
provision in Christchurch to satisfy such demand. In terms of light industry and trade based activity, and
extension of the existing PlaceMakers trade node has merit, and can complement the development of
residential activity if managed appropriately. This is likely to generate economic efficiencies in the network
and a more effective and balanced city wide provision.
Evaluation
Five criteria have been used to evaluate the three urban options housing recovery, economic recovery,
infrastructure capacity, market 'acceptability' and integration with the surrounding environment. These
criteria reflect the strategic directions contained in the LURP, RPS, and operative Strategic Directions of the
RPP
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STRATEGIC OBJECTIVES
Predominant
Use

Industrial

Housing Recovery

Could make Highsted
and Highfields
Greenfields areas
more attractive

Commercial

No direct impact

Residential

 Add up to 600
houses to housing
stock
 Likely to be above
medium house
price due to
location and
development costs
 Close to Papanui
KAC

Economic Recovery

Infrastructure
Capacity
Would attract jobs and Minor impact on
investment to the City sewer if 'dry'
if development was
industry.
new investment
particularly export
Access would need
orientated.
to be from
Cranford Street
Well located for
access for strategic
transport

Assuming no
distribution effects,
would create local
employment
opportunities

Already a
significant pool of
vacant industrial
land zoned

Amenity/Community
coherence
Residential zones on most
boundaries.
Increased heavy vehicles
on local road network.

Distribution effects
on local centre
Need on-site storm
water as interim
measure.

Short term
construction jobs

Market Acceptance

Traffic impact until
NAE built

There is
theoretically
sufficient vacant
land but
uncertainties over
Highfields could
affect supply.
Popular location .
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Summary
The evidence available to the Council suggests strongly their retaining the subject land as rural is not the
most appropriate way of achieving the purpose of the Act, having particular regards to Section 7(b) and
Section 7(c) Market Economic Report, supported by the assessment by Property Economics, also discount
commercial and/or industrial as potential activities other than small scale (e.g. land) retail outlets.
The overall conclusion is that some if not all the subject land should be recognised as being inside the
Priority Area for Servicing in the Regional Policy Statement and zoned for residential in the Proposed
Replacement Plan.

Decision 3: Scale and Intensity of Residential Development
The LURP and RPS policy framework seeks urban consolidation and seeks to achieve this through three
main policy directives: an ‘urban limit’, identification of areas for intensification with minimum densities;
and requiring greenfields priority areas to meet a minimum density of 30 hh/ha. Cranford Basin is both a
greenfields priority area and a potential intensification area particularly the Grassmere Street end which is
close to a KAC and public transport routes. The traffic assessment also comes out in favour of intensified
development for these reasons.
However, there are several matters arising from the technical reports that suggest a lower density
residential development would be more appropriate in this location. The geotechnical and soils analysis
suggests that high loadings will squeeze out water, causing subsidence and there is anecdotal evidence that
the ground is still moving in the area. . Both wastewater and transport effects would be mitigated through
lower densities, There could even be some parts that are not suitable for further housing intensification.
Rezoning the subject land for low density purposes gives effect to these objectives in part by helping to
achieve urban consolidation and intensification. It is not adding to an outward spread of the urban area,
which is what urban consolidation seeks to avoid. The most appropriate zone in the Proposed Replacement
District Plan is Residential Suburban - Peat Ground Condition Overlay.

Decision 4 - Timing
The main consideration for a commencement of building is the availability of infrastructure. Major works
are planned for both stormwater (Cranford Basin ) and transport ( Northern Arterial) but neither of these
are reasons for delaying the proposed development. Stormwater mitigation works including compensatory
storage can be included in any proposed subdivision ahead of construction of the Basin, which is yet to be
programmed into the LTP. Construction of the Northern Arterial, due to begin in 2017, will help alleviate
local network capacity issues but the transport assessment says that a low density residential development
will have only a minor effect on existing traffic conditions.
The current state of the wastewater system serving Cranford Basin is a major concern. The Opus
Wastewater Assessment advises that consideration should be given to constraining the timing of any
potential development at the Grasmere Street vicinity to be in line with or following on from the timing of
proposed upgrades at the Grassmere overflow. If the development of the re-zoned area occurs prior to the
upgrades, the volume lost at the Grassmere overflow during wet weather is predicted to increase. North
east of Cranford Street the advice is that no development should o occur prior to CCC undertaking further
assessment to determine if pipe upgrades are required immediately upstream of PS6 (refer results for
specific pipes) and allowing for the implementation of these upgrades to take place if required.
There are other timing issues due to other statutory processes: the LURP Review, and the NORs on the NAE
and stormwater detention areas. Any rezoning for urban activities cannot be implemented until the LURP
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amends to Projected Infrastructure boundary, and the delineation of boundaries ( and rezoning of non
residential land ) within the Basin must await the decisions on the NORs.
Options:
- Leave as Rural
- Deferred zone
- Appropriate rule in subdivision chapter eg non-complying
Decision 5 - Process
Part of the Regional settlement framework requires new peripheral development to be located in identified
Greenfield priority areas, and Cranford Basin is not one of these areas. Therefore, rezoning this area to
enable urban activities would not be giving effect to objective 6.2.1(1) and 6.2.2(4) and the policies that
implement these objectives, principally 6.3.1. The operative Strategic Directions Chapter of the
Replacement District Plan seeks to provide a well-integrated pattern of development and infrastructure, a
consolidated urban form and high quality urban environment. This is to be achieved within the framework
of Chapter 6 of the Regional Policy Statement. If urban residential development is to be permitted in the
subject area the strategic planning framework needs to be amended.
Options
- Amend RPS through LURP review
- Use S27 to amend MAP A outside of the LURP review
- Use Section 60 of the RMA to change the RPS.
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7.

GENERAL POLICY DIRECTION OPTIONS

7.1

OBJECTIVE

The land not required for strategic infrastructure in Cranford Basin is developed as residential
development compatible with the subsurface ground conditions and integrated into the infrastructure
networks and surrounding neighbourhood.
Depending on the precise densities realised, and the nett area available, Cranford Basin is likely to yield
between 200 and 1200 houses. The figures assume 40 hectares developable land (net) and five houses per
hectare (current living L B at 200m² sections, and 30 hh/ha for medium density. By rezoning the land for
residential activities, it will ensure there is an increased supply of land to accommodate future growth and
assist in improving housing affordability, consistent with Objectives 1 and 2 of Chapter 14. rezoning of the
land within the Cranford Basin for residential development will achieve consolidation and intensification
objectives which will reduce the need for further expansion of peripheral areas. It will also convert an area
that currently has little or no productive future (as confirmed by landowners) and the centre of the
northern part of the city (interrupting connectivity and affecting consolidation) into a well-functioning
urban form, improving people’s connectivity and accessibility while supporting the Key Activity Centre of
Papanui nearby, consistent with Objective 3.6.2 of the pRDP.
Development would be guided through and Outline Development Plan with an appropriate rule in the
Subdivision Chapter requiring development to be in general accordance with that plan
A rule to delay development until a satisfactory wastewater outfall is built.
7.2

INTEGRATION(TO BE COMPLETED)

With NAE
With stormwater basin
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8.

EVALUATION OF OBJECTIVES

Section 32(1)(a) of the RMA requires the Council to evaluate the extent to which the objectives are the
most appropriate way to achieve the purpose (Section 5) of the Act.
Evaluation of Proposed Objective 1:
The land not required for strategic infrastructure in Cranford Basin is developed as residential
development compatible with the subsurface ground conditions and integrated into the
infrastructure networks and surrounding neighbourhood.
Alternative
To retain the productive potential of the rural land between the stormwater basin and surrounding
residential area.
The high level overview of the proposed changes in the Cranford Basin area suggests that moving from the
current agriculture activities to urban activities (particularly residential) would be interpreted as moving the
land to a higher economic use. The study area has seen little (active) activity since 2000 with only two
registered rural industry-type firms in the area. Agriculture, and rural industry related employment is put
at less than 2, down from around 6 in 2000. This suggests that area has not been actively used for the past
15 years. The potential reasons for this are diverse and could range from agricultural-economic constraints
(e.g. soil/drainage issues) to real estate market activities (e.g. land banking). s. In light of the low activity in
the land over the past 15 years, including a period of high growth, it is arguable that the overall potential of
the land is probably limited as it would have been taken up if financially viable (with a sufficient return).
This means that a move to urban use is more likely to promote the purpose of the Act, having particular
regard to Section 7 (b) the opportunity costs (of losing the production potential) being likely to be small.
The overall economic effects associated with the up-zoning is likely to come from three sources:
1. The efficiency gains associated with good urban form –transport savings accruing to households
and better servicing costs (on a per capita basis).
2. The construction phase a set of positive economic impacts will be felt.
3. A set of ongoing effects arising from household demand for goods and services.
Combined, the positive and lasting effects associated with these three sources are likely to outweigh the
potential value of the associated land resource.
In terms of Section 7(c) adjoining residential areas will have their outlook affected and may consider the
loss of rural zoning an adverse effect. However property owners should not have the expectation that this
amenity is permanent. Furthermore, the change of use away from agriculture will have positive effects on
amenity - the Council is aware of historical issues concerning noise and smell associated with agricultural
activities in the Basin.
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9.

EVALUATION OF PROVISIONS

The methods for including provisions in the District Plan are evaluated below. It is noted that while some
of these options are currently inconsistent with the LURP (which does not specify this location as an area
for urban development) these options are presented in anticipation of the LURP being amended to include
the Cranford Basin as an urban area.
PROVISIONS (POLICY, RULE, METHOD) MOST APPROPRIATE WAY TO ACHIEVE THE OBJECTIVES
Relevant objectives:
Chapter 3
Objective 3.3.6
A well-integrated pattern of development and infrastructure, a consolidated urban form, and a high quality
urban environment that:
(a) Is attractive to residents, business and visitors; and
(b) Has its areas of special character and amenity value identified and their specifically recognised values
appropriately managed; and
(c) Provides for urban activities only:
(i) within the existing urban areas; and
(ii) on greenfield land on the periphery of Christchurch’s urban area identified in accordance with the
Greenfield Priority Areas in the Canterbury Regional Policy Statement Chapter 6, Map A; and
(d) Increases the housing development opportunities in the urban area to meet the intensification targets
specified in the Canterbury Regional Policy Statement, Chapter 6, Objective 6.2.2 (1); particularly:
(i) in and around the Central City, Key Activity Centres (as identified in the Canterbury Regional Policy
Statement), larger neighbourhood centres, and nodes of core public transport routes; and
(ii) in those parts of Residential Greenfield Priority Areas identified in Map A, Chapter 6 of the Canterbury
Regional Policy Statement; and
(iii) in suitable brownfield areas; and
(e) Maintains and enhances the Central City, Key Activity Centres and Neighbourhood Centres as community
focal points; and
(f) Identifies opportunities for, and supports, the redevelopment of brownfield sites for residential, business or
mixed use activities; and
(g) Promotes the re-use and re-development of buildings and land; and
(h) Improves overall accessibility and connectivity for people, transport (including opportunities for walking,
cycling and public transport) and services; and
(i) Promotes the safe, efficient and effective provision and use of infrastructure, including the optimisation of
the use of existing infrastructure; and
(j) Co-ordinates the nature, timing and sequencing of new development with the funding, implementation and
operation of necessary transport and other infrastructure.
Chapter 14
Objective 1
a. An increased supply that will:
i. enable a wide range of housing types, sizes, and densities;
ii. meet the diverse needs of the community in the immediate recovery period; and longer term, including
social and temporary housing options; and
iii. assist in improving housing affordability.
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Objective 2
a. Short-term residential recovery needs are met by providing opportunities for:
i. an increased supply throughout the lower and residential medium density areas;
ii. higher density comprehensive redevelopment of sites within suitable lower and residential medium density
areas;
iii. medium density comprehensive redevelopment of community housing environments; and
iv. new neighbourhood areas in greenfields priority areas.
Objective 3
a. A distribution of different density areas with:
i. increased density of residential development in and around the Central City and identified commercial
centres where there is ready access to a wide range of facilities, services, public transport, parks and open
spaces;
ii. limited additional infill housing in other existing suburban areas to maintain a low density, open and
landscaped environment;
iii. a mix of housing densities in New Neighbourhood areas;
iv. medium density residential development in suitable brownfield areas and on larger suburban residential
sites where external impacts on the surrounding areas can be mitigated; and
v. integrated provision of infrastructure.
Objective 5
a. High quality, sustainable, residential neighbourhoods which are well designed, have a high level of amenity,
and enhance local character.
Provision(s) most appropriate
Effectiveness and Efficiency
Option 1: Rezone the subject land
1. EFFECTIVENESS
‘Residential Suburban’
The zone achieves consolidation and intensification objectives and will
become a well-functioning and utilised area in contrast to an area of
little or no productive value.
The suburban zoning will maintain a low density, open and landscaped
environment, consistent with the surrounding land use and Objective 3.
At 15hh/ha the development would yield between 600 and 700 houses
Proposed stormwater, wastewater and roading infrastructure will need
to be integrated with existing networks, where practicable.
The proposed plan subdivision provisions will guide appropriate
subdivision such that it achieves an integrated pattern of development
and urban form, to ensure a high quality, comprehensively planned
neighbourhood that is connected to the wider environment. This will
promote appropriate design and development which does not exceed
capacity of the underlying land and infrastructure constraints. This will
ensure that these matters have been considered and are in place prior
to development.
Many of the proposed plan provisions for the residential suburban zone
are intended to deal with amenity based issues – site density, building
setbacks, landscaping, etc. It is intended that these rules will apply and
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direct development so that it is appropriate in terms of development
potential of the area and that it is high quality, well designed, has a high
level of amenity and will enhance local character, consistent with
Objective 5.
Existing subdivision and residential suburban provisions can effectively
guide development.

2.

EFFICIENCY
Benefits

1.

Provides certainty for future use of the land within the Cranford
Basin, which is anticipated to become an urban area.

2.

Enables alignment between the planning and funding of
infrastructure with land use.

3.

Public benefits through increased housing choice and supply.

4.

The rezoning provides private benefits for the economic and
social well-being of landowners due to increased land values and
opportunities for further development of their properties.

5.

Private benefits through having housing close to large open area
once stormwater basin is developed for passive recreation.

6.

Public benefits accrue through a more efficient utilisation of the
urban land resource, and through potential transport savings from
being close to key services.

7.

Avoids landowners having to apply to rezone their land, removing
unnecessary costs of a planning process.

Costs

8.

Private costs for residents/ property owners adjoining the area
lose a rural outlook and level of amenity that currently exists on
the rural-urban fringe.

9.

Costs borne by developers/ landowners to develop land which has
constraints in relation to land conditions, wastewater and access.

Options less or not as appropriate to achieve the objectives and policies:
Option 2: Rezone as a ‘New
Neighbourhood’ Area

EFFECTIVENESS AND APPROPRIATENESS ( in addition to or different
from Residential Suburban)
This option also rezones the land for residential activities, ensuring
there is an increased supply of land to accommodate future growth and
assist in improving housing affordability, consistent with Objectives 1
and 2. Yields could be higher than for RS although there is no obligation
to go beyond 15hh/ha but this option offers more flexibility in lot size
and housing type eg new neighbourhood provisions promote higher
density housing which could be sited in a manner complementary to
the scale and character of the wider area, the infrastructure capacity or
the ground conditions noted on site. It is applicable to medium to large
Greenfield sites which offer choice of residential options to meet
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different household types and sizes with a Comprehensive
Development Process. Typically, this approach requires the preparation
of a Neighbourhood Plan, which as a minimum must cover 8ha.
EFFICIENCY ( in addition to or different from Residential Suburban)
Benefits



Supports a comprehensive approach to the development of
greenfield areas that potentially provides a greater range of
housing typologies.

Costs

Option 3 – Rezone as ‘Future
Urban Development Area’ (FUDA)



May cause short term issues in terms of infrastructure capacity
resulting from additional lots/ high density, particularly sewer and
transport.



Requires more comprehensive planning which requires additional
consenting.

EFFECTIVENESS AND APPROPRIATENESS ( in addition to or different
from Residential Suburban)
The FUDA zoning is a holding zone to hold future residential land in
transition to a future residential zone until required for urban
residential growth. The FUDA zoning will not free up land for residential
development in the short term, and is an option if there is insufficient
information on eg. ground conditions, or infrastructure constraints that
are unlikely to be overcome in the immediate to short term.
EFFICIENCY ( in addition to or different from Residential Suburban)
Benefits



The rezoning provides for the economic and social well-being of
landowners due to increased land values and opportunities for
further development of their properties.



Enables better information relevant to future land use and
infrastructure to assist with the integration and coordination of the
development.



Residents/ property owners adjoining the area retain benefits of
rural outlook and level of amenity that currently exists on the ruralurban fringe.

Costs

Option 4 - Residential Medium



Costs to landowners having to apply for resource consent to
undertake 'rural' uses.



The subject land would be required to go through a plan change
process to achieve a residential zoning in future.



Does not free up land for immediate residential development,
therefore there will be a cost to landowners/ developers due to lost
opportunities in the short term.

EFFECTIVENESS AND APPROPRIATENESS ( in addition to or different
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Density Zone

from Residential Suburban)
This option potentially generates around 1200-1500 houses and is th
option that most closely aligns with the urban growth strategy in terms
of intensifying around KACs. It would also generate the most
pronounced change to the landscape and character of the area, and
have the greatest impact on what are considered to be fragile ground
conditions, and the transport network.
EFFICIENCY ( in addition to or different from Residential Suburban)
Benefits



Public benefits - makes the most efficient use of the land resource
of all the residential options in terms of use of space.



Potentially higher gross returns from increased yields, which in turn
will generate higher rate revenues.



Long term transport efficiencies through opportunities to reduce
private vehicle use and increase public transport patronage.

Costs

Option 5 - Residential Suburban
Density - Ground Constraint
Overlay - Zone



Higher private and public costs associated with house building and
in ground infrastructure.



Significant risk from effects of intensive development affecting
surrounding properties.



Cost to landowners/ developers due to lost opportunities for
further development of their properties.

EFFECTIVENESS AND APPROPRIATENESS ( in addition to or different
from Residential Suburban)
Will potentially yield 200-250 houses. Low density zoning in this locality
will contribute to urban consolidation but will not achieve the degree of
intensification (and associated transport benefits) sought in the vicinity
of KACs. Is the most effective option for reducing risks of subsidence
and other unforeseen changes to soils and water conditions. This
option will moderate effects on sewerage overflows and impacts on the
road network. It provides a typology of housing types normally
associated with edge of city locations or rural areas.
EFFICIENCY ( in addition to or different from Residential Suburban)
Benefits



Maintains a less modified outlook and higher levels of amenity for
adjoining residents/ property owners.



Private benefits for existing land owners - these types of sections
have been historically sought after in this area.

Costs



Does not achieve consolidation objectives.



Opportunity cost to landowners/ developers due to lost
opportunities for further development of their properties.
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Option 6 – Maintain Rural zoning

EFFECTIVENESS AND APPROPRIATENESS
This is not an effective nor efficient option for achieving the residential
and strategic objectives. However some of the land outside of the
proposed designated areas may not be suitable for residential
development and may need to be left as Rural in the short term at
least.

Risk of Acting or Not Acting
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10. CONCLUSION
The rebuilding and recovery of Greater Christchurch relies on appropriate locations, quantity, types, and
mixes of residential and business development to provide for the needs of the community. Consolidation
of existing urban settlements is the form of development most likely to minimise the adverse effects of
travel for work, education, business and recreation, minimise the costs of new infrastructure and avoid
adverse effects of development on sensitive landscapes, natural features and areas of high amenity.
Greater intensification within Christchurch’s urban area will reduce the need for further expansion of
peripheral areas.
The Cranford Basin is surrounded by existing urban development and Greenfield priority areas for urban
development, although it is not identified as an urban area. In relation to the consolidation objectives of
the Regional Policy Statement, urban development within the Cranford Basin could contribute to the
achievement of the intensification targets as a proportion of overall growth of Greater Christchurch and
avoid the need for expansion of peripheral areas. However, development within the area must be
appropriate. The recognition of existing constraints in terms of natural and physical resources is a critical
part of successful growth management. Very low densities are the most appropriate means of mitigating
hazard risk in this location
Rezoning the areas not to be designated for stormwater and roading purposes as residential will assist with
the achievement of the consolidation and intensification objectives and will become a well-functioning and
utilised area in contrast to an area of little or no productive value.
The suburban zoning will maintain a low density, open and landscaped environment, consistent with the
surrounding land use and Objective 3. With the Peat Constraint Overlay this will potentially yield 200-250
houses. Low density zoning in this locality will contribute to urban consolidation but will not achieve the
degree of intensification (and associated transport benefits) sought in the vicinity of KACs. However, the
application of this overlay is the most effective option for reducing risks of subsidence and other
unforeseen changes to soils and water conditions. This option will moderate effects on sewerage overflows
and impacts on the road network. It provides a typology of housing types normally associated with edge of
city locations or rural areas.
The proposed plan subdivision provisions will guide appropriate subdivision such that it achieves an
integrated pattern of development and urban form, to ensure a high quality, comprehensively planned
neighbourhood that is connected to the wider environment. This will promote appropriate design and
development which does not exceed capacity of the underlying land and infrastructure constraints. This
will ensure that these matters have been considered and are in place prior to development.
Many of the proposed plan provisions for the residential suburban zone are intended to deal with amenity
based issues – site density, building setbacks, landscaping, etc. It is intended that these rules will apply and
direct development so that it is appropriate in terms of development potential of the area and that it is
high quality, well designed, has a high level of amenity and will enhance local character, consistent with
Objective 5.
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11.
SUMMARY OF CONSULTATION
(TO BE COMPLETED)
1. Set out a timetable of consultation undertaken.
a. Sublist if needed
Table 4: Summary of Feedback from Public Consultation (Month – Month 2014)
ISSUE
VIEWS EXPRESSED
HOW
COMMENT
RECOMMENDED
OFTEN?
RESPONSE
1 e.g.
a.
Parking
b.
c.
2 e.g. Traffic

a.

3 e.g. NonDistrict
Plan
Review
matters

a.

2. Additional discussion as needed. Remember to number tables and figures.
3. More paragraphs
a. Sublist if needed
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12.
SUMMARY OF ISSUES RAISED IN SUBMISSIONS
(TO BE COMPLETED)
This should be part of the s42A report and either a reference to that report and/or a summary of main
issues
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13.
SUMMARY OF ANALYSIS IN s42A STAFF REPORT
(TO BE COMPLETED)
Either a reference to the s42A report and/or a summary of the analysis.
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14.
SUMMARY OF EVIDENCE PRESENTED AT HEARING OF SUBMISSIONS
(TO BE COMPLETED)
Either a reference to the Hearing Decisions Report and/or a summary of the evidence.
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15.
COUNCIL DECISIONS
(TO BE COMPLETED)
Either a reference to the Decisions Report and/or a summary list of the decisions made.
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15. BIBLIOGRAPHY
(TO BE COMPLETED)
1. Material, reports information, data used to develop the chapter and review provisions.
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APPENDIX 1: KEY STRATEGIC DOCUMENTS
The following documents have largely directed the preparation of this Plan Review and influenced its content:
Document

Relevant provisions

How the rezoning will take into account/give effect to the relevant provisions

a.
b.
c.
d.
e.
f.
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APPENDIX 2: LINKAGES BETWEEN PROVISIONS
(TO BE COMPLETED)
Linkages and grouping of provisions under proposed Policy Direction
Issue

Directions

Objectives

Policies
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Christchurch City Council
Assets and Networks
Memorandum (updated)

Date:

27 March 2015 (updated)

From:

Peter Barnes (Senior Planner: Open Space)

To:

Rachel Annan, Kimberly Rolton and Ivan Thomson

Re:

Cranford Basin Residential Proposal - Parks Planning Assessment

TRIM:

15/374895

_______________________________________________________
Introduction
I have prepared this initial parks planning assessment, based upon the assumption of
a 50ha area, containing 500 lots.
Upon further details and confirmation, and an understanding of where the blue
water network and transport network will be located, I will be able to refine this
assessment.

Public Open Space Strategy
The Public Open Space Strategy (2010) outlines the provision of best practice parks
planning. The Public Open Space Strategy states that per 1000 people (in any
proposed area), 1 ha of Neighbourhood Park is required and 3.5 ha of Sports Park is
required.
Based on information provided: 500 lots, x 2.2 people (estimated) = 1100 new future
population for Cranford Basin. This being the case, to maintain a reasonable parks
‘level of service’ for the future residents, and as per the POSS (2010) the following
park areas are required:
 Approx. 1.1 ha of Neighbourhood Parks
 Approx. 3.6 ha Sports Park
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Neighbourhood Parks
Neighbourhood Parks are the first priority for using DC funds. Neighbourhood parks
are typically 3000-4000m2, and typically have playground equipment, fencing,
seating, landscaping etc, and should be no more than 400m away from 90% of
proposed lots.
Neighbourhood Park land should mostly be usable sized park land (i.e.
square/rectangular, suitable for informal running around/ball games etc).
Neighbourhood Park land should be of suitable drainage, topography and
amenity/character.
Recommendation
Three Neighbourhood Parks are recommended. Specific locations are marked up in
red on an attached site map, and are described below:
1. Increase the size of Shearer Park. Add an additional 2000m2 to the eastern side of
Shearer Park.
2. A new 3000m2 Neighbourhood Park south of the industrial area, and in between
the motorway designation and Cranford St. This should adjoin the detention basin,
to give the park a good setting.
3. A new 4000m2 Neighbourhood Park to the south of the detention basin.
It is noted that Rutland Reserve, which adjoins the proposed residential area, is a
large park at 22,000m2, and will provide park land for future Cranford Basin
residents.
A Sports Park is not required within the Cranford Basin area. Councils Recreation
Planners recommend that instead, a cash contribution from DCs should be taken to
enhance existing Sports Park facilities in adjacent areas. It is noted that Council’s
Draft Sports Land Plan promotes enhancing existing Sports Parks, rather than
creating new additional Sports Parks.
Development Contributions Policy
Care needs to be taken to ensure a proposed parks can be paid for by the DCs that
Council will receive from the developer (pursuant to the DCs policy). It is noted that
Council does not have additional funding to purchase additional recreation reserves
that may be proposed, and which the DCs cannot provide for/afford.
Conclusion
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Further information is required on the proposal before I can provide a complete
parks planning assessment, although I trust this memo will be useful at this initial
stage.
I am happy to discuss any of the above further at any time.

Peter Barnes
SENIOR PARKS PLANNER
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QTP Ltd
Level 1 • Cowlishaw Mews • 48 Worcester Boulevard
PO Box 106 • Christchurch 8140 • New Zealand
Phone (+64) 03 379 2489

Memorandum
To:

Ivan Thomson

From:

Tim Wright

Subject:

Cranford Basin Proposed Rezoning Transport Assessment

Date:

Thursday 2nd April 2015

Copy:

Nilesh Redekar

Dear Ivan,
Thank you for asking QTP to assist with the transport assessment you require as an input to the
Section 32 (of the RMA) Evaluation of the proposed rezoning of the Cranford Basin area for
urban purposes as part of the proposed Replacement District Plan (pRDP).
As discussed at our meeting last week, the effects-based assessment has been informed by a
significant amount of traffic modelling using Council’s Christchurch Assignment and Simulation
Traffic (CAST) model. Due to the short time-frame available for the analysis and reporting, at
this stage, some aspects of the transport assessment are necessarily high-level and the
reporting here-is highly summarised. This perhaps belies the degree of technical work that has
been undertaken to develop a workable road network to service the area proposed for rezoning
and to assess various iterations of this network for some 5 alternative urban development
scenarios, for both AM and PM peak hours, both in the short-term (2021) and the medium-term
(2031).
1

Scope of Assessment

1.1

Council have specified the Scope of the assessment as follows:
1) What are the effects on the local road network under the following rezoning
scenarios ?:
i. 200 households of similar density to the Residential Suburban Peat Constraint
Zone ( L1B in the Operative Plan;
ii. 750 households of similar density to the Residential Suburban Zone ( L1 in the
Operative plan);
iii. 1500 households of similar density to the Residential; Medium Density (L3 in
the operative plan;
iv. Assuming that the portion of the area identified for rezoning to the south-west of
Cranford Street is zoned for general industrial purposes; and
v. Assuming that part of the portion of the area identified for rezoning to the southwest of Cranford Street is zoned to accommodate a commercial area
comprising 30,000m2 GFA.
2) What upgrades would be needed, their timing and approximate cost ?
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3) An assessment of the area in terms of public transport services, cycleways, and
active transport
4) Where are the safest and most efficient access points into the site from the
surrounding existing and potential network, and what is the most efficient internal
layout ?
1.2

The extent of the area to accommodate the proposed urban zoning is illustrated within
the following diagram (being the area indicated by white hatching).

Figure 1.1: Draft Cranford Basin Planning Constraint Map
1.3

In relation to item 2) above, we have excluded from the scope any information
regarding project costings given the time available for this assessment and that this is
not QTP’s area of expertise.

1.4

At this stage, neither a full Integrated Transport Assessment (ITA) is required, nor is
the preparation of Expert Evidence on transport matters. The transport modelling
methodology is also necessarily simplified to meet the required timescales as
explained further next.

2

Methodology

2.1

As discussed at our meeting last week, given the time available to complete this
analysis, modelling is to be undertaken using the CAST model only. This study involves
the modelling of increased household numbers adjacent to existing residential areas.
As such, the base model distribution of the trips of the residential areas subject to
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potential residential zoning is considered a reasonable basis for the distribution of trips
under increased traffic generation. It was therefore agreed, and considered
appropriate, at the Scoping Stage, that the CAST model (alone) could be used at the
basis of the assessment.
2.2

This study does, however, also consider alternative zoning of the site for industrial and
commercial purposes. Ideally, the distribution of trips would be informed by first
undertaking modelling using the regional CTM model. The CTM provides an estimate
of trip distribution for different trip purposes by matching trip generation (typically the
home-end of the trip) with attractions (the workplace, shops etc.). In this regard the
CTM would provide a better estimate of potential trip distribution for the industrial and
commercial land-uses than the more simplistic method adopted for this assessment,
both for the site being considered and other areas of the city where trip patterns could
be affected by the proposed rezoning.

2.3

However, in the time available to conduct this analysis it has not been possible to
undertake CTM modelling of the various scenarios and then use the resulting demands
as the basis of the more detailed assessment afforded by the CAST model. Given that
the resolution of the CTM model is not sufficient to identify the effects of the proposed
development on the road network (including ‘Local’ roads) in the vicinity of the site, it is
preferable that modelling be undertaken with the CAST model. This has a much finergrained representation of model demands and unlike the CTM includes all local roads
with a significant through-traffic function. Unlike the CTM, the CAST model includes
sophisticated simulation of intersections and their interactions and also simulates
capacity constraints of the road network.

2.4

Whilst there are some limitations associated with the CAST modelling (only), it is
considered a reasonable basis for informing the effects on the local (and wider) road
network at this stage. The assignment and simulation model allows all trips to re-route
to their optimal route under the modelled traffic conditions and in this regard is
considerably more sophisticated than traditional techniques applied in undertaking
Integrated Transport Assessments (ITAs) where trip distribution is estimated and new
trips are simply superimposed on the base situation. Such analysis does not allow for
the reassignment of traffic across the network and is often limited in scope (network
coverage). Conversely, the CAST model represents the whole of Christchurch city in
‘simulation’ level of detail, allowing the wider effects of re-zoning to be identified.

3

Traffic Demands

3.1

The following table summarises the trip rates adopted for this assessment.

Landuse
Scenario
1
2
3
4

No.

Unit

Type
L1B Low Density Res.
L1 Low Density Res.
L3 Med Density Res.
General Industrial

From
0.76
0.76
0.44
0.09

200
750
1,500
3,340

hh
hh
hh
100m2 site area

5

30,000

100m2 GFA

AM
To
0.31
0.31
0.18
0.21

From
0.46
0.46
0.31
0.20

PM
To
0.72
0.72
0.49
0.10

AM
2-Way
1.07
1.07
0.62
0.30

PM
2-Way
1.18
1.18
0.80
0.30

Commercial (LFR)

0.59

0.76

2.02

0.98

1.35

3.00

Table 3.1: Adopted Trip Rates for Traffic Generation
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3.2

The above trip rates translate to the following traffic generation:

Landuse
Scenario
1
2
3
4

No.

Unit

Type

200
750
1,500
33

hh
hh
hh
100m2 site area

L1B Low Density Res.
L1 Low Density Res.
L3 Med Density Res.
Industrial + Res.

5

8

100m2 GFA

AM

Commercial + Res.

From
152
570
660
521

To
62
233
270
785

From
92
345
465
791

PM
To
144
540
735
546

AM
2-Way
214
803
930
1,306

PM
2-Way
236
885
1,200
1,337

634

415

883

728

1,049

1,610

Table 3.2: Traffic Generation
3.3

In relation to traffic generation, the following points are noted:
 Rates are generally reflective of ‘design’ 85th %ile rates and draw on a number of
sources including the New Zealand Trips Database, NZTA Research Report RR453,
the RTA Guide to Traffic Generating Developments, rates adopted in Transport
Assessments conducted by Council, QTP and third parties.
 For scenarios 4 (general industrial) and 5 (commercial) the rates apply to only part
of the site south of Cranford Street. The remainder of the sites are assumed to be
developed for low density residential under these scenarios.
 All traffic generation is assumed to be additional to the base case generic CAST
models. No adjustment has been made to traffic generation in other locations in the
future year models that might be anticipated under an assumed fixed population. In
this regard, the assessment is considered robust in terms of assessed network
operation. In practice, the effects of applying such adjustments on a model-wide
basis are likely to be insignificant given the total traffic generation above equates to
around 1% of total model demands.
 For the commercial development scenario, assuming Large Format Retail type
development (LFR), no specific representation of pass-by or diverted trips has been
made. However, the adopted trip rates are 20-40% lower than some trip rate
sources for some LFR types and therefore constitutes a simplified approach to
accounting for the fact that not all trips to/from the commercial element are likely to
be entirely ‘new’ to the road network.

3.4

For the residential development, the distribution of trips is based on the aggregate
distribution of trips to from the surrounding residential areas (or model zones). For the
industrial development, the nearest model zone which contains predominantly
industrial development is at Sheffield Crescent, Burnside. For the commercial
development, the distribution of trips is based on the model zones comprising
Northlands Mall.

3.5

The development area has been represented by four new zones coded into the model
to the south of Cranford Street and a total of five zones to the north of Cranford Street
(three new zones and two existing residential zones encompassing adjacent residential
areas on the south-eastern extent of the proposed urban rezoning).
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4

Initial Road Network

4.1

In consultation with Council, an initial road network was developed as the basis of the
traffic modelling conducted to inform the assessment of effects. This is illustrated in the
following diagram, overlaid on the planning constraints map, and including the road
classification of the existing roads as per the pRDP.

Figure 4.1: Initial Road Network
4.2

Key features of the above network are:




4.3

Three access routes provided via Collector Roads serving the proposed urban
zoning south of Cranford Street (and the surrounding residential area)
A spine road serving the smaller proposed urban zoning north of Cranford Street,
with connections to Cranford Street to the south and Winters Rd to the north
Good access between the two urban areas afforded via the four-way intersection of
the two Collector Rds and Cranford Street

Ideally, from a transport perspective, accessibility and overall network efficiency
(through reduced vehicle.kilometres) would be improved with the provision of a fourth
access route to the south-east, for example connecting with Rutland Street or Kenwyn
Avenue. However, there are considerable constraints to such an option, including the
zoning of Open Space (Rutland Reserve), the Paparoa Street School and the proposed
‘Papanui Parallel’ Major Cycleway that would connect Grassmere Street and Rutland
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Street. Accordingly, in order to provide a pragmatic basis of assessment, a fourth
corridor to the south-east of the proposed urban zoning (south of Cranford St) has not
been assumed for general traffic, but is considered a vital component of a walking and
cycling network.
5

Base Traffic Models (the Receiving Environment)

5.1

This Memo is focused on summarising the potential effects of the proposed rezoning.
However, given the requirement to undertake traffic modelling at 2021 (with No
Northern Arterial or Extension) and 2031 (with Northern Arterial and Extension), it is
useful to first understand how traffic patterns may change in the future, irrespective of
the proposed Cranford Basin rezoning.

5.2

The following diagrams provide an indication of modelled daily traffic volumes1 in 2021
and 2031, with the third diagram illustrating the changes between the two scenarios
(green bands indicating reductions and red bands increases, with the width of the
bands (not the length) proportional to the traffic volumes illustrated in each diagram).

Figure 5.1: Modelled Daily Traffic Volumes 2021 (no Northern Arterial and Extension)

1

Estimated from CAST AM and PM peak hour modelling

Memo QTP CCC Cranford Basin Rezoning
Traffic Modelling 020415a.Docx

Page 6 of 39

th
Ref: 2015
2015-014
Printed 16QTP
April

Chapter 14- Cranford Basin Section 32

Memorandum
Cranford Basin Proposed Rezoning Transport Assessment
Thursday 2nd April 2015

Figure 5.2: Modelled Daily Traffic Volumes 2031 (with Northern Arterial and Extension)

Figure 5.3: Modelled Change in Daily Traffic Volumes 2031 vs. 2021
5.3

The above diagrams illustrate:
 Significant increases in traffic volumes on Cranford Street to the south of the
proposed roundabout at the intersection of the Northern Arterial Extension (NAX)
and Cranford Street (an increase of 19,000 vpd and reducing as progressing
southbound along Cranford Street);
 Reductions in traffic volumes on Cranford Street to the north of the NAX roundabout
of around 6,000 vpd;
 Small increases on Main North Rd south of Cranford Street (around 2,000 vpd); and
 No significant change in traffic volumes on Papanui Rd.
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6

Initial Traffic Modelling and Results

6.1

Initially, traffic modelling has assumed a single-lane four-arm roundabout at the
intersection of the proposed Collector Rd serving the proposed rezoning and Cranford
Street. This was to gauge the level of development that might be adequately served by
the proposed intersection both in the short-term (2021) and in the medium-term (2031).
In 2031, traffic volumes on the section of Cranford Street through the proposed
rezoning are anticipated to reduce with the Northern Arterial (NA) and Northern Arterial
Extension (NAX) assumed to be in place.

6.2

The modelling indicates that the roundabout would be over capacity on several
approaches in all scenarios modelled in 2021. For 2031, with reduced traffic volumes
on this section of Cranford Street, such a roundabout generally operates with modest
delays for all scenarios in the AM peak hour. However, in the PM peak hour, large
delays (>70 seconds, LoS F) are indicated for all scenarios modelled.

6.3

The following diagram illustrates the potential location of the proposed 4-way
intersection in relation to the scheme plans developed for the NAX.

Potential approximate location of proposed
Collector / Cranford St 4-way intersection

Figure 6.1: Location of Potential Cranford St Intersection Relative to NAX
6.4

Whilst it is around 250m between the intersections, the design incorporates a slip-lane
for northbound traffic on Cranford Street. This requires a merge length from two lanes
to a single lane, which terminates just on approach to the approximate roundabout
location. It may be possible to modify the NAX roundabout design and the location of
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the proposed roundabout to some degree, thus enabling an intersection with single
approach lanes to be provided. However, assuming the NAX intersection design
retains a slip-lane and merge length, it is considered most unlikely that a multi-lane
intersection (roundabout or signals) could be safely accommodated at the proposed
location. This is because this would create a ‘weave’ of vehicles between the NAX
intersection exit lanes and the proposed intersection approach lanes over a very short
length of road. Accordingly, this initial road network configuration has been modified.
7

Modified Road Network

7.1

The road network has been modified to provide two T-intersections on Cranford Street
serving the proposed rezoning area as illustrated within the following diagram.

Figure 7.1: Modified Road Network
7.2

The road network does not provide the same level of accessibility between the
proposed urban zoning north and south of Cranford Street. However, good accessibility
for pedestrian and cyclists can be maintained through the provision of a suitably
designed walking / cycling link in the southern section, connecting to the proposed
Collector Road serving the northern section. The modelling has assumed the following:
 The proposed Cranford Street intersection serving the smaller (northern) portion of
the proposed rezoning is assumed to be a Left-In, Left-Out (LILO) priority Tintersection. This design acknowledges the close proximity of the adjacent NAX
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intersection and the resulting issues discussed above. Whilst this design represents
a compromise in terms of accessibility to the northern area, the strongest vehicular
demand between Cranford Street (to/from the central city) and the northern area is
accommodated by means of the left-turn out movement and the proximity of the
proposed roundabout to the north-west, that would accommodate a u-turning
movement from the central city direction.
 The proposed Cranford Street intersection serving the larger (southern) portion of
the proposed rezoning is assumed to be a two-lane roundabout. This has the
potential to accommodate U-turns in accessing the northern section of the proposed
rezoning. Testing of a single-lane roundabout indicated insufficient capacity for the
lowest traffic generation scenario.
8

Modelled Effects of Rezoning

8.1

Modelling has been conducted for 5 demand scenarios, for 2 transport networks, for
both the AM and PM peak hours, both at 2021 and 2031. This is some 40 model runs.
Various graphical outputs have been extracted from the model for each model run both
for the purpose of checking the sensibility of outputs and to inform the assessment of
effects. Some 400 model plots have thus been generated.

8.2

It is not within the scope of this assessment to provide a full explanation of the
assessed traffic volumes, delays and changes in volumes and delays for each model
run. Thus selected model outputs have been chosen to illustrate the results of the
assessment and a summary chapter provided at the end of this Memo.

8.3

Base Models

8.3.1

In order to provide some context to the assessment of effects, the following diagrams
illustrate the modelled delays and CAST Level of Service (LoS) on the road network for
the generic 2021 and 2031 CAST models for the AM and PM peak hours (without the
effects of the proposed rezoning). The delays are at the intersection approach level
and are colour-coded as follows:


LOS A to C (green bands) = 0 to 30 seconds delay



LOS D (orange bands) = 30-50 seconds delay



LOS E (red bands) = 50-70 seconds



LOS F (black bands) > 70 seconds
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Figure 8.1: Link Delays and LoS, Base Model, 2021 AM Peak Hour

Figure 8.2: Link Delays and LoS, Base Model, 2021 PM Peak Hour
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Figure 8.3: Link Delays and LoS, Base Model, 2031 AM Peak Hour

Figure 8.4: Link Delays and LoS, Base Model, 2031 PM Peak Hour
8.3.2

8.3.3

The following points are noted:


A number of minor road approaches to Main North Rd and Papanui Rd have high
delays with LoS E or F illustrated in both 2021 and 2031



At 2031, with the NAX assumed to be in place, delays on the McFaddens Rd and
Weston Rd approaches increase and are at LoS F and E respectively.

For modelled base year daily traffic volumes, refer Figure 5.1 and Figure 5.2 above.
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8.4

Scenario 1: 200 Low Density Households

8.4.1

The following diagram illustrates the modest changes in daily traffic volumes resulting
from this scenario (2021 illustrated).

Figure 8.5: Changes in Daily Traffic Volumes, Scenario 1: 200 Low Density Households,
2021
8.4.2

The following diagrams illustrate the resulting changes in delays as a consequence of
the additional development traffic in the AM and PM peak hours at 2021.

Figure 8.6: Changes in Delays due to Scenario 1: 200 Low Density Households, AM Peak,
2021
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Figure 8.7: Changes in Delays due to Scenario 1: 200 Low Density Households, PM Peak
2021
8.4.3

At 2021, the impacts are generally modest. Note that there are modest reductions in
delays relative to the base model on some minor-arm approaches to Papanui, Main
North Rd and Cranford Street. This is because the assumed intersection on Cranford
Street provides some relief to delays faced by traffic from the surrounding residential
area in accessing these arterial roads.

8.4.4

There are however some locations of notable increases in delays:


Grimseys Rd southbound (approximately 20 seconds), AM Peak Hour



Philpotts Rd northbound to QEII Drv (approximately 10 seconds), PM Peak Hour



Knowles St southwestbound to Cranford St (approximately 20 seconds), PM Peak
Hour

8.4.5

Because these locations are already operating at LoS E or F in the base model, these
impacts are considered potentially significant, particularly as there are safety
consequences of large delays on give-way approaches to intersections.

8.4.6

It is somewhat subjective as to whether such a scale of impacts are considered minor,
or more than minor. At this stage, our recommendation would be not to allow for zoning
that could exacerbate existing efficiency and associated safety issues on the road
network at 2021 without either mitigating these effects or undertaking more detailed
analysis to confirm these initial findings.

8.4.7

The following plots illustrate the modelled delay increases at 2031.
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Figure 8.8: Changes in Delays due to Scenario 1: 200 Low Density Households, AM Peak,
2031

Figure 8.9: Changes in Delays due to Scenario 1: 200 Low Density Households, PM Peak
2031
8.4.8

At 2031, these locations of potentially significant delay increase as summarised above
in 8.4.4 do not occur due to the relief to these bottlenecks brought by the NA & NAX.

8.4.9

Generally the effects on the road network are modest, and on balance slightly adverse
in the morning peak hour (with more traffic from residential side-roads) but with
generally positive benefits in the PM peak hour due to the relief provided to other
routes as a consequence of the proposed Cranford Street intersection.

8.4.10

Whilst there are some locations of increased delay in the AM peak hour for traffic
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approaching Papanui Rd, these are at locations where delays are modest, such that
the resulting LoS is D or better.
8.5

Scenario 2: 750 Low Density Households

8.5.1

The following diagram illustrates the changes in daily traffic volumes resulting from this
scenario (2021 illustrated).

Figure 8.10: Changes in Daily Traffic Volumes, Scenario 2: 750 Low Density Households,
2021

8.5.2

The increases in traffic volumes are noticeably higher than for Scenario 1. The
following diagrams illustrate the resulting changes in delays as a consequence of the
additional development traffic in the AM and PM peak hours at 2021.
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Figure 8.11: Changes in Delays due to Scenario 2: 750 Low Density Households, AM
Peak, 2021

Figure 8.12: Changes in Delays due to Scenario 2: 750 Low Density Households, PM Peak
2021
8.5.3

At 2021, the impacts of landuse Scenario 2 are generally modest. However, there are
some locations of notable increases in delays, being somewhat higher than for landuse
Scenario 1:


Grimseys Rd southbound (approximately 60 seconds), AM Peak Hour



Philpotts Rd northbound to QEII Drv (approximately 45 seconds), PM Peak Hour



Knowles St southwestbound to Cranford St (approximately 45 seconds), PM Peak
Hour
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8.5.4

Because these locations are already operating at LoS E or F in the base model, these
impacts are considered significant, particularly as there are safety consequences of
large delays on give-way approaches to intersections.

8.5.5

We further note that the proposed Collector serving the northern portion of the area
proposed for rezoning operates at LoS F (with a delay of 2 minutes) at 2021 on
approach to Cranford Street, prior to the NA / NAX being completed. By contrast, this
approach is modelled at operating at LoS E (with a delay of just under one minute), at
the limit of acceptable performance under Scenario 1. The following diagrams highlight
these locations of poor performance and significant impact at 2021.

Figure 8.13: Link Delays and LoS, Scenario 2, 2021 AM Peak Hour

Figure 8.14: Link Delays and LoS, Scenario 2, 2021 PM Peak Hour
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8.5.6

At 2031, these locations of significant delay increase as summarised above in 8.5.3 do
not occur due to the relief to these bottlenecks brought by the NA & NAX, as illustrated
in the following plots.

Figure 8.15: Changes in Delays due to Scenario 2: 750 Low Density Households, AM
Peak, 2031

Figure 8.16: Changes in Delays due to Scenario 2: 750 Low Density Households, PM Peak
2031
8.5.7

Generally the effects on the road network are modest, and on balance slightly adverse
in the morning peak hour (with more traffic from residential side-roads) but with
generally positive benefits in the PM peak hour due to the relief provided to other
routes as a consequence of the proposed Cranford Street intersection.

8.5.8

Whilst there are some locations of increased delay in the AM peak hour for traffic
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approaching Papanui Rd, these are at locations where delays are modest, such that
the resulting LoS is D or better.
8.6

Scenario 3: 1,500 Medium Density Households

8.6.1

The following diagram illustrates changes in daily traffic volumes resulting from this
scenario (2031 illustrated).

Figure 8.17: Changes in Daily Traffic Volumes, Scenario 3: 1500 Med Density
Households, 2031
8.6.2

Note that significant changes (over around 1,000 vpd two-way) are limited to the
localised area bound by QEII Drive to the north, Main North Rd / Papanui Rd to west
and Innes Rd to the south. Given the reporting for Scenario 2, with an overall smaller
traffic generation, analysis at 2021 is not presented here as the effects were
considered to be significant.

8.6.3

The following diagrams illustrate the impacts on delays on the surrounding network at
2031.
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Figure 8.18: Changes in Delays due to Scenario 3: 1500 Medium Density Households, AM
Peak, 2031

Figure 8.19: Changes in Delays due to Scenario 3: 1500 Medium Density Households, PM
Peak 2031
8.6.4

As with Scenarios 1 and 2 at 2031, generally the effects on the road network are
considered modest. The following diagrams illustrate the modelled delays / LoS for
Scenario 3 in 2031.
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Figure 8.20: Link Delays and LoS, Scenario 3, 2031 AM Peak Hour

Figure 8.21: Link Delays and LoS, Scenario 3, 2031 PM Peak Hour
8.6.5

Cross-checking the locations of significant increases in delays (say, greater than 10
seconds) of the previous diagrams with the locations of poor performance (red and
black bands indicating LoS E/F) suggests that Scenario 3 does not contribute
significantly to poor network performance for the modelled road network (including
access to/from Cranford Street).

8.6.6

However small increases in traffic volumes on Papanui Rd and on the give-way minor
road approaches does lead to an increase in delays on the Wyndham St, Dormer St
and Perry St approaches in the AM peak hour, all of which have ‘borderline’ LoS D
performance. Discussion on possible mitigation measures is provided in the
subsequent section on Scenario 4 traffic effects.
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8.7

Scenario 4: General Industrial + Residential

8.7.1

This scenario assumes all the proposed area for urban rezoning to the south of
Cranford Street is for industrial purposes. This constitutes some 33.4 ha. The area to
the north of Cranford Street (around 20ha in total) is assumed to be low density
residential as per Scenario 2, yielding some 284 hh. The total trip generation assessed
is higher than for Scenario 3 (or 5), as shown in Table 3.2 above. Note, however that
the predominant direction of travel is reversed from the residential scenarios with
employment areas attracting more inbound trips than outbound in the morning peak
hour and more outbound trips in the PM peak hour.

8.7.2

The following diagram illustrates changes in daily traffic volumes resulting from this
scenario (2031 illustrated).

Figure 8.22: Changes in Daily Traffic Volumes, Scenario 4: General Industrial +
Residential, 2031
8.7.3

Note that significant changes (over around 1,000 vpd two-way) extend beyond the area
identified for Scenario 3, with some 2,500 trips to/from Blighs Rd and around 1,500
to/from Harewood Rd. Note the significant volume increases modelled on Grants Rd of
up to 7,000 vpd.

8.7.4

The following diagrams illustrate the impacts on delays on the surrounding network at
2031.
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Figure 8.23: Changes in Delays due to Scenario 4: Industrial + Residential, AM Peak, 2031

Figure 8.24: Changes in Delays due to Scenario 4: Industrial + Residential, PM Peak 2031
8.7.5

As with Scenarios 1 to 3, generally the effects on the road network are considered
modest at 2031. The following diagrams illustrate the modelled delays / LoS for
Scenario 4 in 2031.
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Figure 8.25: Link Delays and LoS, Scenario 3, 2031 AM Peak Hour

Figure 8.26: Link Delays and LoS, Base Scenario 3, 2031 PM Peak Hour
8.7.6

Cross-checking the locations of significant increases in delays (say, greater than 10
seconds) of the previous diagrams with the locations of poor performance (red and
black bands indicating LoS E/F) suggests that Scenario 4 does contribute to increased
delays in the AM peak hour on some approaches to Papanui Rd that have a poor LoS
(notably the Wyndham Street approach). It is suggested that some form of mitigation
by way of intersection upgrade(s) would be appropriate to mitigate these effects. For
example, consideration could be given to signalisation of the intersection of Grants Rd
with Papanui Rd or Grassmere St with Main North Rd. As illustrated within Figure 7.1,
Grassmere Street and Grants Rd are considered to act as Collector Rds in serving the
proposed urban area and existing hinterland. On this basis, it would be logical that
delays and impacts on local streets be mitigated though promotion of the street
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hierarchy with appropriate intersection upgrades. It is not, however, within Scope of this
assessment to test the effectiveness of such solutions, at this stage.
8.8

Scenario 5: Commercial + Residential

8.8.1

This scenario assumes that part of the proposed area for urban rezoning to the south
of Cranford Street is for commercial purposes. Trip generation has been based on
Large Format Retail assuming that part of the site (30,000m2 GFA) fronting Cranford
Street (on its southern side) is zoned for commercial purposes. The total trip generation
assessed is similar to Scenario 3 in the AM peak hour and considerably higher than
any other scenario in the PM peak hour.

8.8.2

The following diagram illustrates changes in daily traffic volumes resulting from this
scenario (2031 illustrated).

Figure 8.27: Changes in Daily Traffic Volumes, Scenario 3: Commercial + Residential,
2031
8.8.3

The following diagrams illustrate the impacts on delays on the surrounding network at
2031.
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Figure 8.28: Changes in Delays due to Scenario 5: Commercial + Residential, AM Peak,
2031

Figure 8.29: Changes in Delays due to Scenario 5: Commercial + Residential, PM Peak
2031
8.8.4

As with Scenarios 1 to 4, generally the effects on the road network are considered
modest at 2031. This is true of the PM peak hour, despite this scenario having the
highest two-way traffic generation in this period. The following diagrams illustrate the
modelled delays / LoS for Scenario 5 in 2031.
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Figure 8.30: Link Delays and LoS, Scenario 5, 2031 AM Peak Hour

Figure 8.31: Link Delays and LoS, Scenario 5, 2031 PM Peak Hour
8.8.5

As with scenario 3, cross-checking the locations of significant increases in delays (say,
greater than 10 seconds) of the previous diagrams with the locations of poor
performance (red and black bands indicating LoS E/F) suggests that Scenario 5 does
not contribute significantly to poor network performance for the modelled road network
(including access to/from Cranford Street).

8.8.6

However, as also noted under Scenario 3, small increases in traffic volumes on
Papanui Rd and on the give-way minor road approaches does lead to an increase in
delays on the Wyndham St, Dormer St and Perry St approaches in the AM peak hour,
all of which have ‘borderline’ LoS D performance.
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8.8.7

Note also that the assumed roundabout providing access to the site from Cranford
Street is at LoS F on the Collector Rd approach (with a delay of approximately 70
seconds). Modelling of a signalised intersection (with two-through lanes on Cranford
Street) indicates better performance on the Collector Rd can be achieved, but with
higher delays on the Cranford Street approaches (albeit still operating at LoS C in
2031).

9

Public Transport, Cycleways and Pedestrian Accessibility

9.1

Public Transport

9.1.1

The following diagram illustrates the relationship between the Cranford Basin proposed
urban zoning area and the existing public transport routes. Walking distances to the
Blue Line and No 28 bus services are illustrated at 500m (approximately a 6 minute
walk) and 800m (approximately a 10 minute walk).

Approximate area
not within 800m of a
high frequency route

Figure 9.1: Bus Routes Serving Proposed Urban Zoning
9.1.2

The site is generally very well served by public transport. The Blue Line, a direct
service to/from the Central City, routing via Main North Rd and Papanui Rd has a
frequency of 10 minutes in the peak hours and typically 15 minutes at other times
during the day.

9.1.3

The Orbiter (illustrated above in green) has a frequency of 10 minutes during the day.

9.1.4

Route 28 (Papanui to Lyttelton and Rapaki) via the City, routing via Cranford Street,
operates with a frequency of around 30 minutes for most of the day.
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9.1.5

The above diagram illustrates that nearly all of the proposed urban zoning is within
around a 6-minute walk (500m) from Route 28. The majority of the site is also within a
10-minute walk (800m) from the high-frequency Blue Line service (and the Orbiter).

9.1.6

Ideally, all dwellings would be within a 5 to 10 minute walk of a direct, high-frequency
bus service such as the Blue Line. However, in practice, there is a trade-off between
walking distance to a route and the frequency and directness of services that can be
provided (afforded) in serving the whole city. There is little value in providing infrequent,
meandering bus routes in order to meet targets of proportions of dwellings within close
proximity to bus routes. We consider a better outcome is achieved by focusing public
transport services on arterial routes, of a high frequency, and generally directly to/from
the Central City. In this regard, the relatively small area of the site not within a 5 to 10
minute walk of a high-frequency service is considered an acceptable trade-off,
particularly as this portion of the site is within 500m of a 30-minute frequency route on
Cranford Street.

9.1.7

In order to take full advantage of the adjacent bus routes, it is essential that an Outline
Development Plan (ODP) is prepared that includes excellent pedestrian connections
between the proposed urban zoning and Main North Rd and Cranford Street. Whilst
pedestrian linkages would undoubtedly be available via Grassmere Street, it appears
that accessibility to Main North Rd via Meadow Street and Apollo Place (refer above
diagram) may not be possible due to the nature of the development that has occurred
at the south-eastern end of these cul-de-sacs. At very least, pedestrian linkages should
be pursued between the proposed urban zoning and Shearer Avenue. Under any
redevelopment of the holiday park at the end of Meadow Street that occurs under the
proposed zoning, Council should also seek to provide pedestrian (and cycle) linkage
between the proposed urban area and Meadow Street to maximise accessibility to the
high-frequency public transport service on Main North Rd.

9.1.8

The smaller proposed urban area to the north of Cranford Street also has excellent
opportunities for good access to high quality public transport, being within a 600m walk
of the Route 28 service on Cranford Street and around 800m from the high-frequency
Orbiter service.

9.1.9

Finally, we note that the Draft Regional Passenger Transport Plan (dRPTP) anticipates
that some new routes may be introduced in the future to service new residential
subdivisions. Given the proximity of the proposed urban rezoning area to routes 28,
The Blue Line and the Orbiter, we would not anticipate any new routes specifically
serving the area. It is quite possible that Ecan may look in future to increase the
frequency of Service 28 on Cranford Street in response to greater demand from the
proposed rezoned area. Whilst this is highly desirable, this is not considered essential
given the proximity to existing high-frequency services for the majority of the area.
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9.2

Cycling

9.2.1

The site is presently rural and as such no cycle facilities exist within the proposed
urban zoning area. The following diagram, illustrates CCC’s cycle routes as at 2012, in
the vicinity of the site.

Figure 9.2: Existing (2012) Cycle Routes Network in Relation to Proposed Urban
Zoning
9.2.2

9.2.3

The key existing facilities that would serve the site are:


Papanui Rd / Main North Rd cycle lane shared with the bus lane;



The North Railway to City off-road cycle path;



The QEII Drive off-road cycle path; and



The Innes Rd cycle lanes.

Council are currently planning, designing and implementing a network comprising 13
Major Cycle Routes (MCR). These are illustrated in the following diagram.
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Figure 9.3: Major Cycle Routes Network in Relation to Proposed Urban Zoning
9.2.4

The Papanui Parallel route would provide highly convenient, direct access to the
proposed urban zoning, connecting the site to the Central City. The Papanui Parallel is
one of the first four routes to be built and Council’s current programme is for this to be
completed by 2017.

9.2.5

The Northern Line route would see an extension of the current north Railway route,
north of Tuckers Rd and south to Blenheim Rd. Council have applied for funding for
this project to be completed in the 2018/19 financial year.

9.2.6

We note that no cycle facilities exist or are planned on Cranford Street. It is therefore
considered essential that a highly convenient crossing facility is provided of Cranford
Street, connecting the northern and southern portions of the proposed urban zoning.
Given the forecast traffic volumes on Cranford Street and the close proximity of such a
crossing facility (connecting the northern and southern portions of the zoning) and the
proximity to the proposed Cranford St / NAX intersection, our assessment at this highlevel stage is that this should be grade-separated (an overpass or underpass).

9.2.7

The proposed Papanui Parallel MCR provides an excellent opportunity to provide good
accessibility of the site to/from the surrounding residential areas to the south-east (and
beyond) in the absence of a road connection. Naturally, the transport network for the
site should be designed with frequent pedestrian and cycle access to this route and
conversely minimise the number of vehicle conflicts with the route.

9.2.8

As noted above in relation to public transport accessibility, it is highly desirable that
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improved cycle / pedestrian links are provided to the northwest of the site (e.g. Shearer
Avenue and Meadow Street) in order to provide convenient access to Main North Rd
with the employment, shopping and recreational trip opportunities that exist, particularly
associated with Northlands Mall.
9.3

Walking

9.3.1

As illustrated within Figure 9.1 above, the site is well located for pedestrian access to
Main North Rd to provide convenient access to a high-quality public transport corridor,
but also for employment, shopping and other recreational purposes associated with
Northlands Mall and the surrounding area.

9.3.2

As noted above under ‘Cycling’ the internal network should be designed to provide
high-quality pedestrian linkages to the residential areas to the north-west and southeast of the site, the proposed Papanui Parallel to the south-west and the recommended
pedestrian crossing of Cranford Street for access to/from the portion of the proposed
urban zoning to the north of Cranford Street.
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10

Wider Consideration of Transport Issue Affecting Landuse Choice

10.1

Chapter 8 has considered the effects of alternative land-uses on the operation of the
surrounding road network, with Chapter 9 providing an assessment of the accessibility
of the area in terms of public transport, cycling and walking. This Chapter briefly
considers some of the wider transport-related issues and implications of the alternative
land-uses assessed. For the sake of brevity, the issues and implications are bulleted
for each land-use scenario.

10.2

Scenario 1: Low Density Residential 200 households

10.3

10.4



Residential zoning is highly compatible with the existing surrounding residential
land-uses in terms of traffic effects (minimal heavy vehicles and noise)



Residential zoning is well located for local public transport, employment, shopping
and recreational activities



A relatively small number of households does not realise the full potential of the site
for being serviced by, or having access to, high quality public transport or the MCRs



In the longer-term, adverse traffic effects (congestion, emissions) for this location
which is encompassed by existing urban areas are likely to be less than for
residential development more remote from the Central City. More remote
Greenfield Sites or locations within Selwyn or Waimakariri District will generally be
less accessible to public transport and employment centres, resulting in a greater
number of vehicle.kilometres travelled by private vehicles, with an associated
economic, environmental and social cost.

Scenario 2: Low Density Residential 750 households


Residential zoning is highly compatible with the existing surrounding residential
land-uses in terms of traffic effects (minimal heavy vehicles and noise)



Residential zoning is well located for local public transport, employment, shopping
and recreational activities



In the longer-term, adverse traffic effects (congestion, emissions) for this location
which is encompassed by existing urban areas are likely to be less than for
residential development more remote from the Central City. More remote
Greenfield Sites or locations within Selwyn or Waimakariri District will generally be
less accessible to public transport and employment centres, resulting in a greater
number of vehicle.kilometres travelled by private vehicles, with an associated
economic, environmental and social cost.

Scenario 3: Medium Density Residential 1500 households


Residential zoning is highly compatible with the existing surrounding residential
land-uses in terms of traffic effects (minimal heavy vehicles and noise)



Residential zoning is well located for local public transport, employment, shopping
and recreational activities



A relatively large number of households realises the full potential of the site for
being serviced by, or having access to, high quality public transport or the MCRs,
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thereby gaining full advantage of investment in cycle and public transport services.


10.5

10.6

In the longer-term, adverse traffic effects (congestion, emissions) for this location
which is encompassed by existing urban areas are likely to be less than for
residential development more remote from the Central City. More remote
Greenfield Sites or locations within Selwyn or Waimakariri District will generally be
less accessible to public transport and employment centres, resulting in a greater
number of vehicle.kilometres travelled by private vehicles, with an associated
economic, environmental and social cost.
Scenario 4: General Industrial + Low Density Residential



Industrial zoning is not compatible with the existing surrounding residential landuses in terms of traffic effects (Heavy vehicles and noise)



Industrial zoning does provide further employment opportunities within close
proximity to residential areas, maximising opportunities for walking and cycling



However, analysis of employment capacity for land already zone for employment
purposes in the Greater Christchurch area suggests that ample Greenfield Land
has already been zoned, such that by 2041, Greenfield employment areas would
only be at around 30% of their employment capacity.2 An over-supply of land zoned
for employment makes it difficult to effectively plan and manage the transport
network due to the uncertainty regarding where development will actually occur. At
the Greater Christchurch level, it does not provide a cost-effective basis for
providing transport infrastructure (road upgrades, cycling, walking and public
transport provision) with a dispersed pattern of trip making.



Industrial zoning is well located for access by public transport services and
proposed / existing cycling infrastructure



In the longer-term, adverse traffic effects (congestion, emissions) for this location
which is encompassed by existing urban areas are likely to be less than for
industrial development more remote from the Central City. More remote Greenfield
Sites or locations within Selwyn or Waimakariri District will generally be less
accessible to public transport, cycling infrastructure and walking opportunities from
surrounding residential areas, resulting in a greater number of vehicle.kilometres
travelled by private vehicles, with an associated economic, environmental and
social cost.

Scenario 5: Commercial + Low Density Residential


The transport network associated with partial commercial zoning would need to be
carefully managed to avoid adverse traffic effects on the remainder of the proposed
residential zoning and surrounding existing residential community.



Commercial zoning does provide further employment and shopping opportunities
within close proximity to residential areas, maximising opportunities for walking and
cycling

2

Source: CAST Integration with CTM: Derivation of Landuse Inputs, May 2012. Table 8-6 and
Figure 8-12.
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Commercial zoning is well located for access by public transport services and
proposed / existing cycling infrastructure



Similar to the concerns provided above regarding the over-supply of land for
employment purposes, we are concerned that this argument could also apply to
commercial premises. We have not, however, been involved in the assessment of
the capacity of land supply specifically for commercial purposes. Due to the
potential agglomeration benefits of the location of appropriate business types
together in a central location, such as the Central City, from a sustainable transport
perspective, it is recommended that consideration be given to adopting Plan
Change rules to limit the degree of office-related development at this urban fringe
location, which is considered to be better suited to residential activities.
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11

Summary and Conclusions

11.1

This Memo sets out the rationale in developing a draft transport network for the
proposed Cranford Basin urban zoning, the likely effects on the traffic network of five
alternative land-use assumptions and a high-level assessment of the area in terms of
public transport, cycling and walking. Due to the time constraints for this assessment,
it does not constitute a full Integrated Transport Assessment and there are some
limitations in the modelling methodologies applied.

11.2

An initial road network was identified that provided direct linkage via a Collector Rd
between the portions of the proposed urban zoning either side of Cranford Street. Initial
modelling and further consideration of the implications of the new intersection proposed
at the Cranford Street / Northern Arterial Extension would suggest that this direct
general-traffic linkage, via a four-way intersection, is not workable on safety and
efficiency grounds.

11.3

Accordingly, a second road network has been developed, effectively with staggered Tintersections on Cranford Street serving the northern and southern portions of the
proposed urban rezoning. This has formed the basis of the main ‘effects’-based
assessment of the five alternative land-use scenarios modelled and reported here.

11.4

The five alternative land-use scenarios assessed are summarised as follows:
1) 200 low-density households
2) 750 low-density households
3) 1500 medium-density households
4) The southern portion as Industrial (the smaller northern portion as low density
residential)
5) Part of the southern portion as 30,000m2 GFA Commercial (Large Format Retail
assumed), the remainder of the southern portion and the northern portion as low
density residential)

11.5

Traffic modelling has been conducted using Council’s CAST traffic model for the
horizon years of 2021 (pre-Northern Arterial and Extension) and 2031 (with Northern
Arterial and Extension) for the AM and PM peak hours.

11.5.1

At 2021, for Scenario 1 (200 hh), there are measurable impacts at a number of
locations on the surrounding road network for which no simple mitigation measures
have been identified. Because these locations are already operating at LoS E or F in
the base model, these impacts are considered potentially significant, particularly as
there are safety consequences of large delays on give-way approaches to
intersections. It is somewhat subjective as to whether the scale of impacts is
considered minor, or more than minor. At this stage, our recommendation would be not
to allow for zoning that could exacerbate existing efficiency and associated safety
issues on the road network at 2021 without either mitigating these effects or
undertaking more detailed analysis to confirm these initial findings.
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11.5.2

At 2021, for Scenario 2 (750hh), the scale of the impacts at a number of locations on
the local road network is considered significant (more than minor). Scenarios 2 to 5 all
have a large traffic generation potential and it is recommended that in the absence of
more detailed analysis that zoning rules are implemented that constrain the amount of
development that could occur prior to the Northern Arterial (NA) and Extension (NAX)
being implemented.

11.5.3

At 2031, the locations of significant delay increases for Scenarios 1 and 2 do not occur
due to the relief to these bottlenecks brought by the NA & NAX. The modelling would
suggest that the effects of Scenarios 1 and 2 on the surrounding road network are
minor.

11.6

At 2031, the traffic effects for Scenario 3 (1500 hh) are also generally minor. The
modelling does however indicate some potentially significant increases in delays and
border-line performance of some minor road approached to Papanui Rd.

11.7

For Scenario 4 (with industrial zoning south of Cranford Street) projected traffic volume
increases on Grants Rd are large at up to 7,000 vpd. Whilst modelled network impacts
are generally minor, the modelling does suggest that some form of local area traffic
management and intersection upgrades would be required to mitigate potential impacts
on the minor road approaches to Papanui Rd (e.g. Wyndham St, Dormer St and Perry
St).

11.8

Scenario 5 (some commercial zoning south of Cranford Street) has projected traffic
volume increases on Grants Rd of up to 6,000 vpd at 2031. As with Scenario 4, the
modelling does suggest that some form of local area traffic management and
intersection upgrades would be required to mitigate potential impacts on the minor road
approaches to Papanui Rd (Wyndham St, Dormer St and Perry St). The main access
to the commercial / residential development on the south side of Cranford Street was
assumed to be a roundabout in all options. This roundabout works in tandem with the
assumed Left-In, Left-Out intersection serving the northern portion of the proposed
urban zoning by accommodating U-turning movements. Under Scenario 5, the
assumed two-circulating roundabout is at LoS F on the Collector Rd approach in the
PM peak hour. An alternative configuration assuming a large signalised intersection
indicates satisfactory performance but may not accommodate U-turners satisfactorily.

11.9

Assessment of the site in terms of public transport, cycling and walking accessibility
indicates that it is well located to take advantage of existing and proposed investment
in high quality Public Transport (PT) services and cycling infrastructure. Further
development of an ODP should include extensive cycling and walking linkages to
capitalise on the high quality PT and cycling routes and to provide good accessibility to
the neighbouring residential areas to the north-west and south-east of the site where
accessibility by road corridors is otherwise poor.

11.9.1

We note that no cycle facilities exist or are planned on Cranford Street. It is therefore
considered essential that a highly convenient crossing facility is provided of Cranford
Street, connecting the northern and southern portions of the proposed urban zoning.

Memo QTP CCC Cranford Basin Rezoning
Traffic Modelling 020415a.Docx
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Memorandum
Cranford Basin Proposed Rezoning Transport Assessment
Thursday 2nd April 2015

Given the forecast traffic volumes on Cranford Street and the close proximity of such a
crossing facility (connecting the northern and southern portions of the zoning) and the
proximity to the proposed Cranford St / NAX intersection, our assessment at this highlevel stage is that this should be grade-separated (an overpass or underpass).
11.9.2

Our overall assessment of the transport implications of alternative land-use scenarios
is that a high number of residential households (Scenario 3) would be the preferable
use of the proposed urban zoning. Residential zoning is highly compatible with the
existing surrounding residential land-uses in terms of traffic effects (minimal heavy
vehicles and noise compared to industrial and commercial uses).

11.9.3

Residential zoning is well located for local public transport, employment, shopping and
recreational activities. A relatively large number of households realises the full
potential of the site for being serviced by, or having access to, high quality public
transport or the Major Cycle Routes, thereby gaining full advantage of investment in
cycle infrastructure and public transport services.

11.9.4

In the longer-term, adverse traffic effects (congestion, emissions) for this location which
is encompassed by existing urban areas are likely to be less than for residential
development more remote from the Central City. More remote Greenfield Sites or
locations within Selwyn or Waimakariri District will generally be less accessible to
public transport and employment centres, resulting in a greater number of
vehicle.kilometres travelled by private vehicles, with an associated economic,
environmental and social cost.

11.9.5

An over-supply of land zoned for employment (as implied by analysis previously
conducted by QTP in the preparation of landuse inputs for the regional CTM transport
model) makes it difficult to effectively plan and manage the transport network due to
the uncertainty regarding where development will actually occur. At the Greater
Christchurch level, it does not provide a cost-effective basis for providing transport
infrastructure (road upgrades, cycling, walking and public transport provision) with a
dispersed pattern of trip making.

Memo QTP CCC Cranford Basin Rezoning
Traffic Modelling 020415a.Docx
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Cranford Basin Re-zoning – Wastewater Review

Introduction

Opus International Consultants was commissioned by Christchurch City Council (CCC) to
assess submissions received by CCC requesting rezoning of properties in the Cranford Basin
from Rural 3 to Residential Suburban (RS) under the District Plan Review. There were 3 areas
of assessment based on the submissions received (refer Table 1). Each of these submissions
was assessed for the potential impact to the wastewater network. Consideration was also given
to the any constraints (such as connection location and proposed development density) that
may restrict the re-zoning.
The data supplied by Christchurch City Council (CCC) for use during the assessment includes:
 Relevant submission numbers.
 Link to the Proposed District Plan, including Planning Maps and all submissions,
http://proposeddistrictplan.ccc.govt.nz/PropertySearch/SubmissionSearch.html#
(March 2015).
 CCC Infrastructure Design Guidelines (IDS), Part 6: Wastewater Drainage, v2.2 (Jan
2014). Table 2 and Table 3 were used to calculate average residential, commercial and
industrial wastewater flows.

2

Submissions

CCC has received the following plan change submissions from individuals or collectives, as
indicated in Table 1 and Figure 1:
Table 1: Details of submissions assessed as part of this report
Submission
Site Code

Address / Location

Submission
No.

Notified
Zone

Requested
Zone

Grassmere Site
(Site A)

Multiple parcels from 31-65 Grassmere
Street and 471&503 Cranford Street

646

Rural 3

RS

Case Site (Site
B)

340 Cranford Street

957

Rural 3

RS

60 Croziers Road

324

Rural 3

RS

Crozier Site
(Site C)
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LEGEND

Figure 1: Properties requesting District Plan zone change from Rural 3 to Residential Suburban
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3

Assessment Approach

In order to assess the impact of the proposed submissions on the wastewater network, the
following methodology was undertaken:
1. Each submission was reviewed to detail the exact area of concern and to confirm what
the submission was seeking.
2. Using the Zone Name Conversion table supplied by CCC, the Operative District Plan
zoning, the Proposed District Plan zoning (Notified zone) and the zoning sought by the
submission was confirmed.
3. An assessment of predicted flows from the proposed re-zone was then conducted.
Maximum flows (MF) were calculated for the zoning sought by the submission. The
IDS unit design flows (reproduced below in Table 2) were used for this calculation.
4. The Case and Crozier sites (Sites B and C) were assessed based on the proposed
development area and the re-zoning sought of Residential Suburban, this zone is
equivalent to L1 in the Operative District Plan.
5. The Grassmere site (Site A) was assessed using 3 re-zoning scenarios, the 3 scenarios
have a range of population densities and were undertaken to assess if there should be
any constraints applied to the density of the proposed development:
 Scenario 1 - assuming a similar housing density to the Residential Suburban Peat
Constraint Zone or L1B in the Operative Plan
 Scenario 2 - assuming a similar housing density to the Residential Suburban Zone
or L1 in the Operative Plan
 Scenario 3 - assuming a similar housing density to the Residential Medium Density
Zone or L3 in the Operative Plan
6. An assessment of predicted flows from the proposed re-zone was then conducted.
Maximum flows (MF) were calculated for the zoning sought by the submission. The
IDS unit design flows (reproduced below in Table 2) were used for this calculation.
7. Based on the calculated MFs, an assessment of the likely impact on the network was
undertaken. To assess the impact on the network, the trunk network into which the
flow discharges was examined for capacity and overflow (manhole or constructed)
issues.
8. In order to quantify the extent of the impact on the network, as a worst case scenario
the MF was added as a constant flow into the network at the proposed connection point
during a wet weather flow (WWF) model run. Overflow results were analysed.
9. Investigation was conducted into the network downstream of the proposed re-zone
areas, with both SCIRT rebuild and CCC proposed capital upgrades taken into account.
This was in order to provide an indication of any constraints to the development.
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Table 2: IDS unit design flows based on Operative and Proposed District Plans
Operative
Population
Proposed District
Unit ASF
Unit MF
District Plan
Density
Plan Code
(L/s/ha)
(L/s/ha)
Code
(p/ha)
Residential Suburban
L1B
14
0.04
0.2
Peat Constriant Zone
Residential Suburban
(RS)

L1

35

0.09

0.45

Residential Medium
Density (RMD)

L3

100

0.25

1.25

4

Assumptions, Uncertainties and Limitations











Page 4

The existing SCIRT Christchurch City wastewater model (Current Model) is presently
the best available and is suitable for this re-zoning assessment.
The Current Model is a trunk main model, meaning that most pipes <DN225 are not
included in the model. In addition the subcatchments modelled are quite often large
and are not split by each manhole in the model.
Peak wet weather flow (PWWF) is peak flows during a design rainfall event; the 3yr,
24hr duration event. The flow from the existing areas was calibrated for wet weather in
2011 and re-calibrated for dry weather in 2013/14.
The current population is the 2012 post-earthquake projected population which was
based on the 2006 Census data. The model has not yet been updated with the 2013
Census data.
The Post-SCIRT rebuild model is a work in progress at SCIRT, however the Current
Model used for this modelling does not contain all the rebuilt catchments that have
completed construction as not all as-built data is available.
Where suitable, comments have been made regarding the impact of possible SCIRT
rebuild work and/or CCC upgrades on the network.
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5

Results

Table 3 outlines a summary of the calculated flows from the proposed re-zone based on the IDS unit design flows.
Table 3: Wastewater results for submission requests for re-zoning land
Submission
Site Code

Address/ location
Multiple land parcels
located at: 471 & 503
Cranford Street, 31, 37 45A Grassmere Street,
57, 63 - 65 Grassmere
Street

A

5.1

Scenario
Number

Scenario Modelled Zoning sought

1

Residential Suburban Peat
Constriant Zone (L1B)

2

Residential Suburban (L1)

3

Residential Medium Density
(L3)

Area of Zone
Change (ha)

Increase in flow
due to re-zone,
IDS ASF (L/s)

Increase in flow
due to re-zone,
IDS MF (L/s)

Impact

1.2

5.8

Moderate

Moderate increase in volume lost at Grassmere
overflow during WWF

2.6

13.1

Moderate

Moderate increase in volume lost at Grassmere
overflow during WWF

7.3

36.4

Major

Significant increase in volume lost at Grassmere
overflow during WWF

29.1

Comment on Impact

B

340 Cranford St

n/a

Residential Suburban

1.9

0.2

0.9

Moderate

One additional manhole overflow during PWWF
and increased number of manholes with
freeboard issues.

C

60 Croziers Road

n/a

Residential Suburban

2.6

0.2

1.2

Moderate

One additional manhole overflow during PWWF
and increased number of manholes with
freeboard issues.

Grassmere Site (Site A)

The development at the Grassmere Site covers a large area and is bound by Cranford Street to the east and Grassmere Street to the west. The Northern Relief is aligned down the north and western boundaries of the proposed rezoning site, and increases in size from a DN750 to DN900 in this section. In order to quantify the effect the re-zoning is likely to have on the wastewater network, the MF from each of the 3 scenarios has been added to the model as a
constant flow. The entire flow has been added in at a manhole on Grassmere Street (refer Figure 2).
The Northern Relief is a large trunk main that collects and conveys flow from the north and west of Christchurch to PS1, a terminal pump station which discharges to the Christchurch Wastewater Treatment Plant. Located on the
Northern Relief just at the south-west boundary of the Grassmere re-zone site is the Grassmere overflow (PS1/21). The Northern Relief is currently predicted to run surcharged during WWF, with known areas downstream to result
in manhole overflows, as well as constructed overflows operating during wet weather events. Previous modelling by CCC/Opus indicated that due to the surcharging in the Northern Relief, the Grassmere overflow was predicted to
operate annually, with the Current model therefore predicting it to overflow during the design rainfall event.
The addition of the MF from the re-zoning of Site A exacerbates the current issue in the Northern Relief. While in scenario 1 the increase of 5.8L/s is only an approximate 2% increase in flow in comparsion to the 321 L/s PWWF in
the Northern Relief at this point, essentially any increase just adds directly to the volume lost at the Grassmere overflow. Table 4 compares the increase in volume lost out of the Grassmere overflow during each of the scenario runs.
Table 4: Results from scenario runs for Site A
Submission Site Code

A

Volume lost at Grassmere
overflow (m³)

% Change from
Current model

Base Model

598

-

Scenario 1

686

115%

Scenario 2

835

140%

Scenario 3

1383

231%

Model Scenario
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Wastewater Pipe
Proposed connection point

Grassmere Overflow
Re-zoned area (Sites A, B, C)
Figure 2: Map showing Site A connection points and details
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5.2 Case and Crozier Sites (Sites B and C)
The two developments at Site B and C are able to connect into the DN150 local reticulation on
Fromes Place and Croziers Road, refer Figure 3 The DN150 from Fromes Place directs flow to
the newly built PS118 (SCIRT) and then discharges to the gravity network feeding PS6.The
DN150 on Croziers Road connects into the gravity network feeding PS6.
The flows from the re-zoned area are not predicted to result in any negative impact on the
network during dry weather flow (DWF). In wet weather, while the re-zoned area is predicted
to only have a reasonably small MF, due to the size of the reticulation it is entering and existing
surcharging issues, this small increase is predicted to result in an increased number of
manholes with freeboard issues in the network during PWWF. One additional manhole is now
predicted to overflow.
It is the pipework in the PS6 catchment (rather than PS6) which is predicted to have capacity
issues during DWF. The pipework immediately upstream of PS6 on Harrison Street
(WwPipe65 and WwPipe15151 which is the inlet into PS6) are predicted to have the greatest
capacity issues due to pipe size and grade. An additional scenario was run to assess if upsizing
(from DN375 to DN525) and re-grading this pipework in the model reduces surcharging and
overflow issues in the network. Table 5 outlines the results from this scenario run in
comparison to both the base model (with no re-zoning of Site B & C) and also with the re-zoned
areas included.
Table 5: Results from additional scenarios run for Site B and C
Model Scenario

Manhole overflow
volume lost (m³)
in PS6 catchment

No of
manholes
overflowing

No of manholes
with <0.3m
freeboard

Base Model

11

2

17

With Site B & C rezoned

56

3

19

With Site B & C rezoned and PS6 inlet
upsized and
regraded

4

1

13

The results indicate that upsizing and re-grading WwPipe65 and WwPipe15151 resolve the
additional manhole overflow and freeboard issues caused by the addition of flows from the rezoning. The SCIRT project encompassing the PS6 catchment is still in the detailed design phase
at SCIRT. It is recommended that CCC investigate if any upgrades to these pipes are
programmed as part of the SCIRT work and if this is not the case then any upgrades to this
pipework should be included as a constraint to re-zoning and development
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LEGEND
Wastewater Pipe

Proposed connection point
Pump Station
Re-zoned area (Sites A, B, C)

PS118

PS6

Figure 3: Map showing Site B & C connection points and details from PS6 catchment
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6

Results Discussion

6.1

Grassmere Site (Site A)









As the Northern Relief currently surcharges during wet weather events, there are both
CCC and SCIRT upgrades proposed, currently under construction or have been built,
to help reduce these issues (including the Wairakei Diversion, Fendalton Duplication,
upgrades to the Northern Relief and rebuild of the River Road constructed overflow).
CCC also propose to undertake substantial capital upgrade of the Grassmere overflow
in the future. This upgrade is proposed to help resolve the issue of the current overflow
to Dudley Creek and also to allow for growth in northern Christchurch. Issues and
options for this upgrade have been identified by CCC.
The re-zoning of site A in the Cranford Basin is predicted to exacerbate any current
overflow issues at the Grassmere overflow. If the development of this site can be
restricted until after proposed upgrades at Grassmere overflow occur, the impact of the
addition of these flows to the network will be minimal, with the main impact then being
on what volumes to account for during design of the proposed upgrades.
As the re-zoned site in Cranford Basin is likely to have a high groundwater table, it is
recommended that consideration be given to a pressure or vaccum wastewater system,
rather than gravity. This type of system is also likely to mitigate any backwater effect
that might occur from connecting to the surcharged Northern Relief via a gravity
network.

Constraints on Re-zoning


Consideration should be given to constraining the timing of any potential development
to be in line with or following on from the timing of proposed upgrades at the
Grassmere overflow. If the development of the re-zoned area occurs prior to the
upgrades, the volume lost at the Grassmere overflow during wet weather is predicted
to increase.



Due to the likelihood that there is a high groundwater table at site A, it is recommended
that a pressure or vacuum wastewater system be considered rather than gravity.



A system that is able to attenuate flows during wet weather should be considered. To
reduce any increase in overflow volume lost from the network, attenuating WWF from
the new developments until after PWWF passes in the network is necessary.

6.2 Case and Crozier Sites (Sites B and C)






The Current model predicts that the PS6 catchment has high infiltration and inflow,
resulting in a surcharged network during the design wet weather event. PS6 itself does
not appear to have capacity issues, however, there are capacity issues identified within
the catchment reticulation serving PS6.
Pipework immediately upstream of PS6 on Harrison Street (WwPipe65 and
WwPipe15151 which is the inlet into PS6) are predicted to have the greatest capacity
issues due to pipe size and grade.
In the PS6 catchment, stormwater inflow from vented manholes is a known contributer
to surcharging issues during WWF. This area contains the Flockton Basin and in this
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area and elsewhere in the catchment, water is known to pond during wet weather events
and enter the wastewater network through manhole vents. CCC area currently working
on a trial to block vented manholes in areas that pond to determine the impact this has
on restricting stormwater inflow to the wastewater network.
High groundwater levels in the north-west of the PS6 catchment also results in some of
the pipes being below groundwater, hence infiltration is known to be an issue.
The Current model does not have any SCIRT rebuild changes to the network, including
those in the catchment immediately downstream of these connections (particularly
PS118 at the intersection of McFaddens Road and Jameson Ave). However, current
information received to date, has identified that the SCIRT rebuild in the greater PS6
catchment is not proposed to make any major connectivity or configuration changes to
the network, and no major upgrades are proposed. Repairs on some pipework, in
addition to some lining, is expected.
Any reduction in I&I from repairs, lining or blocking inflow, will be unknown until work
is complete and additional flow monitoring undertaken, this is only expected to occur
sometime in 2017.

Constraints on Re-zoning
It is likely that the changes to the PS6 catchment network outlined in this discussion may
reduce flows entering, and therefore surcharging in the network, mitigating the need for
stringent restrictions to flows from any re-zoning.
However, until this is confirmed, it is suggested that the following constraints be applied to any
development proposed as part of re-zoning of Site B and C:

7



No development to occur prior to CCC undertaking further assessment to determine if
pipe upgrades are required immediately upstream of PS6 (refer results for specific
pipes) and allowing for the implementation of these upgrades to take place if required.



Due to infiltration issues in the current network from a high groundwater table it is
recommended that a pressure or vacuum wastewater system be considered rather than
gravity.



A system that is able to attenuate flows during wet weather should be considered. To
avoid the risk of manhole overflows (and freeboard issues), attenuating WWF from the
new developments until after PWWF passes in the network is necessary.

Conclusions and Recommendations

Development of any of the re-zone areas proposed by the submissions assessed for this report,
are predicted to result in moderate or major impacts to the performance of the wastewater
network, if unmitigated. The impacts predicted include increases to volume lost from manhole
or constructed overflows.
We have assessed that Site A would connect into the Northern Relief, which is aligned along
the north and western boundary of the proposed site. However, the Northern Relief is currently
predicted to be heavily surcharged during WWF, and the Grassmere overflow downstream is
predicted to overflow. Any addition in flow into the Northern Relief has a corresponding
increase in volume lost out the Grassmere overflow. Selection of alternative connection points

Page 10

Printed 16th April 2015

Chapter 14- Cranford Basin Section 32
is unlikely to significantly alter these conclusions due to the current status of the network issues
in the area and the proximity to the Grassmere overflow location.
Re-zone Sites B and C are able to connect into existing reticulation in the PS6 catchment.
However, due to surcharging in this catchment during WWF, any increase in flows during wet
weather results in an additional manhole overflow and freeboard issues.
The following is an outline of the recommended constraints to the re-zoning of the 3 sites
located within the Cranford Basin:


For the Grassmere site (Site A), consideration should be given to the timing of any
potential development to be in line with or following on from the timing of proposed
upgrades at the Grassmere overflow. If the development of the re-zoned area occurs
prior to the upgrades, the volume lost at the Grassmere overflow during wet weather is
predicted to increase.



For the Case and Crozier sites (Sites B and C), it is recommended that no development
occur prior to CCC undertaking further assessment to determine if pipe upgrades are
required immediately upstream of PS6 (refer results for specific pipes) and allowing for
the implementation of these upgrades to take place if required.



For all re-zoned sites it is recommended that a pressure or vacuum wastewater system
be considered rather than gravity.



For all re-zoned sites a system that is able to attenuate flows during wet weather should
be considered. To avoid the risk of overflow and freeboard issues, attenuating WWF
from the new developments until after PWWF passes in the network is necessary.
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Cranford Basin Re-zoning

Introduction

Opus International Consultants was commissioned by Christchurch City Council (CCC) to
assess submissions received by CCC requesting rezoning of properties in the Cranford Basin
from Rural 3 to Residential Suburban (RS) under the District Plan Review. There were 3 areas
of assessment based on the submissions received (refer Table 2). Each of these submissions
have been assessed for the potential impact to the wastewater and water network.
This memo will specifically address the impact to the water network.
The data supplied by Christchurch City Council (CCC) for use during the assessment includes:
•
•
•
•

2

An emailed list of submissions, including submission number.
Link to the Proposed District Plan, including Planning Maps and all submissions.
Zone Name Conversion table for City Plan Zones, Phase 2 (Sept 2014)
CCC Infrastructure Design Guidelines (IDS), Part 7: Water Supply, v2.2 (Jan 2014).
Chart 1 was used to determine the peak living zone design flow.

Submissions

CCC has received the following plan change submissions from individuals or collectives, as
indicated in table 1 and figure 1:
Table 1: Submissions Requesting District Plan Review
Submission
No.

Notified
Zone

Requested
Zone

Grassmere Street Residents Group
and Grant Road Holdings

646

Rural 3

RS

Gavin Frederick Case, Margaret Mary
Case, Michael Gavin Maurice Case

957

Rural 3

RS

Roger and Lynn Crozier

324

Rural 3

RS

Submitter
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Figure 1: Properties requesting district plan zone change from Rural 3 to Residential Suburban
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3

Assessment Approach

In order to assess the impact of the proposed submissions on the water network, the
following methodology was undertaken:
1. Each submission was reviewed to detail the exact area of concern and to confirm what
the submission was seeking.
2. Using the Zone Name Conversion table supplied by CCC, the Operative District Plan
zoning, the Proposed District Plan zoning (Notified zone) and the zoning sought by the
submission was confirmed.
3. The Case and Crozier submissions include indicative subdivision plans and the
proposed number of new properties have been taken directly from the submissions.
4. The Grassmere Street Residents Group and Grant Road Holdings submission does not
include an indicative subdivision plan. CCC have requested that the site be assessed for
the following development:
 200 households (assuming a similar housing density to the Residential
Suburban Peat Constraint Zone or L1B in the Operative Plan)
 750 households (assuming a similar housing density to the Residential
Suburban Zone or L1 in the Operative Plan)
 1500 households (assuming a similar housing density to the Residential
Medium Density Zone or L3 in the Operative Plan)
5. The indicative property totals were used to determine the IDS peak design flow rate for
each site.
6. A peaking factor was applied to the IDS peak design flow rate to determine the average
peak day flow.
7. The property totals and average peak day flow were input into the Christchurch
rezoning model with the Christchurch ADPW demand profile applied.
8. The three development sites have been modelled inclusively for the following scenarios
shown in table 2.
Table 2: Model Scenarios
No New Properties
at Grassmere/
Scenario
Cranford Street
Site
1
200

4

No New Properties
at Case Site

No New Properties
at Crozier Site

9

30

2

750

9

30

3

1500

9

30

Assumptions

We have made the following assumptions during this investigation:
1. The Averill pump station will be rebuilt with similar or improved pumping capacity as
pre-earthquake.
2. IDS design peak flow rates are inclusive of leakage.

Page 3

Printed 16th April 2015

Chapter 14- Cranford Basin Section 32
3. The proposed rezoning of the Christchurch water supply is carried out, which will place
the developments in the future Saint Albans water supply zone.

5

Results and Analysis

5.1

Water Balance Analysis

Any new development in the Cranford Basin will be supplied from the Saint Albans water
supply zone after rezoning of the Christchurch water supply is carried out.
The water balance assessment, undertaken during the detailed design phase of the water
supply rezoning project, identified peak hour demand currently exceeds normal pumping
capacity for the Saint Albans water supply zone:
Normal operating capacity = 3,067 m³/hr
Peak hour demand = 3,167 m³/hr
Current operational deficit = 100 m³/hr
The deficit of available capacity in the area near the Cranford Basin means currently pumps
operate at flows above their normal operating ranges during peak demand. The pump
operation results in substantial pressure drops in the zone. The lack of local pumping capacity
will continue to be an issue with the proposed rezoning to create the Saint Albans water supply
zone.
Any additional development in the Cranford Basin will increase the deficit and reduce system
performance in the Saint Albans water supply zone. Table 3 indicates the number of properties
and the peak flows rates estimated from IDS for the proposed development sites:
Table 3: Design Flow Rates for Proposed Development Sites

Grassmere / Cranford Street – Scenario 1

200

IDS Peak Design
Flow
(m3/hr)
126

Grassmere / Cranford Street – Scenario 2

750

432

Grassmere / Cranford Street – Scenario 3

1500

540

9

12

30

29

Site

Case
Crozier

No of Properties

Based on the water balance exercise, up to four additional pumps with 180 m³/hr pumping
capacity will be required to meet peak hour demand for the existing situation plus developed
sites.

5.2 Network Capacity in Cranford Basin Area
A network limitation near the Grassmere pump station was identified as part of the rezoning
project. Most pump stations in Christchurch are connected with DN300 pipes, or at least
DN200 pipes, which allows flows to be moved between pump stations as needed. The
Grassmere pump station pumps into smaller mains on Main North Road, and then linking
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into DN200 pipes to link to other nearby pump stations. Figure 2 shows the DN200 and
above pipes in the vicinity of the Grassmere pump station.

Figure 2: DN200 and Larger Pipes near Grassmere Pump Station
The network limitation around Grassmere pump station may result in more significant issues
for the proposed development than the water balance analysis would indicate.
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5.3 Model Results – Scenario 1
Development scenario 1 involves 200 properties in the Grassmere Street / Cranford Street
area, along with development of the Crozier and Case areas.
Development scenario 1 causes water pressures in the north eastern section of the Saint Albans
water supply zone to fall below the level of service of 300 kPa for minimum residual pressure
during peak demand if there are no upgrades installed.
Two options were considered to resolve the water pressure issues. There is spare well capacity
at the Mays Road pumping station, and an additional pump was modelled at this site. A new
pump at Mays Road improved water pressures but not enough to meet the LOS.
The second solution was to include a new pumping station with one 180 m³/hr pump near the
Case property, and this provided adequate LOS for the new developments and existing
properties in the area. The upgrade identified for scenario 1 is shown in Figure 3.

Figure 3: Upgrades Identified for Scenario 1
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5.4 Model Results – Scenario 2
Development scenario 2 involves 750 properties in the Grassmere Street / Cranford Street
area, along with the development of the Crozier and Case areas.
Development scenario 2 causes pumps to be running substantially beyond their normal
operating points, resulting in low pressures across the zone, and pressures of less than
100 kPa along Cranford Street.
The water balance assessment indicated three new 180 m³/hr pumps would be required to
service the proposed development. Adding the three new pumps to the model did not fully
resolve the pressure issues in the area, and an upgrade of 340 m of DN200 pipe along Main
North Road from the Grassmere pump station to the Cranford Road intersection was also
required.
The combination of a significant new pump station and pipe upgrade along Main North Road
provided adequate LOS for the new developments and existing properties in the area. The
upgrades identified for scenario 1 are shown in Figure 4, with the proposed pipe upgrade
shown in red.

Figure 4: Upgrades Identified for Scenario 2
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5.5

Model Results – Scenario 3

Development scenario 3 involves 1,500 properties in the Grassmere Street / Cranford Street
area, along with the development of the Crozier and Case areas.
Development scenario 3 causes pumps to be running substantially beyond their normal
operating points, resulting in low pressures across the zone, and negative pressures in the
model. Negative pressures could not occur in reality (as no demand would be possible from
properties with negative pressure), and this result indicates an inability to supply all
properties in the area without increasing source capacity.
The water balance assessment indicated four new 180 m³/hr pumps would be required to
service the proposed development. Adding the three new pumps to the model did not fully
resolve the pressure issues in the area, and an upgrade of 440 m of DN200 pipe along Main
North Road from the Grassmere pump station to the Cranford Road intersection, and also
from the Grassmere pump station south-west to the end of the existing DN200, was required.
The combination of a significant new pump station and pipe upgrade along Main North Road
provided adequate LOS for the new developments and existing properties in the area. The
upgrades identified for scenario 1 are shown in Figure 5.

Figure 5: Upgrades Identified for Scenario 3
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5.6 Summary of Results
Water supply servicing for the development of properties in the Cranford Basin is challenging
because of the lack of pump capacity in the area, and a lack of significant sized pipes around
the Grassmere pump station.
Each of the three development scenarios are able to be serviced, but require upgrades to the
source capacity and network to meet LOS requirements. The upgrades required for each
development scenario are summarised in Table 4.
Table 4: Upgrade Summary
Scenario

Pipe Upgrade

Pump Upgrade

Scenario 1 – 200 properties in
Grassmere Street area

None required

New station with 1 No
180 m³/hr pump

Scenario 2 – 750 properties in
Grassmere Street area

340 m of DN200
on Main North Road

New station with 3 No
180 m³/hr pump

Scenario 3 – 1,500 properties in
Grassmere Street area

440 m of DN200
on Main North Road

New station with 4 No
180 m³/hr pump
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1.

Introduction
GHD has been engaged by the Christchurch City Council to undertake a desktop geotechnical
study for proposed development of Cranford Basin. The proposed development involves the
development of residential houses around some of the perimeter (red area) of the Cranford
Basin, and a storm water detention area (blue area) as illustrated by Figure 1.
The site is situated 4 km north of the Christchurch Central Business District. It is relatively flat at
approximately 5 m above sea level. It is approximately 2.5k m south of Styx River and 7 km
west of the coast (Pegasus Bay).

Figure 1 Site Location

2.

Published Information on Ground
Conditions
2.1

Published Geology

As shown in Figure 2, Brown & Weeber1 (1992) indicates that the site geology comprises two
different units. The majority of the site is overlying peat swamp, now drained. The north eastern
end of the section is overlying dominantly alluvial sand and silt overbank deposits. Both units
are alluvial soils of the Yaldhurst Member, sub-group of the Springston Formation, Holocene in
age.

1

Brown, L. J. & Weeber, J.H. (1992): Geology of the Christchurch Urban Area. Institute of Geological and Nuclear Sciences
1:25,000 Geological Map 1. IGNS Limited: Lower Hutt.
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Brown and Webber (1992) also shows the Riccarton gravels are located approximately 1015 m bgl and groundwater is likely within 1-2 m of ground level.

Figure 2 Geology Map Exert

2.2

Environment Canterbury Logs

A search of the Environment Canterbury (ECan) groundwater wells identified many wells with
lithographic bore logs present in the proposed area. Several of the logs located around the site
are summarised in Table 1. Location of investigations is provided in Appendix A. Full logs are
provided in Appendix A.
Table 1 Ecan Well Logs
Bore Name

Log Depth

Groundwater

Location

Log Summary

M35/12374

3.2 m

0.5 m bgl

Southern
corner

0.0 – 0.5 m Peat soil

Southern edge

0.0 – 2.5 m Peat soil

M35/15178

6.0 m

Not recorded

0.5 – 3.2 m Peat

2.5 – 6.0 m Grey silt
M35/15177

6.0 m

Not recorded

Southern edge

0.0 – 2.45 m Peat and silt
2.45 – 6.0 m Grey silt

M35/14948

3.0 m

Not recorded

Southern edge

0.0 – 0.8 m Topsoil and peat
0.8 – 3.0 m Silt

M35/14966

3.9 m

Not recorded

South-eastern
corner

0.0 – 0.2 m Topsoil
0.2 – 2.4 m Sandy silt
2.4 – 3.2 m Peat

Printed 16th April 2015
2 | GHD | Report for Christchurch City Council - Cranford Basin, 51/33038/

Chapter 14- Cranford Basin Section 32
Bore Name

Log Depth

Groundwater

Location

Log Summary
3.2 – 3.9 m Silt

M35/13183

3.09 m

Not recorded

Eastern edge

0.0 – 1.52 m Gravelly topsoil
1.52 – 2.99 m Peat
2.99 – 3.09 m Sandy Silt

M35/12573

1.2 m

0.55 m bgl

Eastern edge

0.0 – 0.3 m Topsoil some silt
0.3 – 0.8 m Clayey silt
0.8 – 1.2 m Peat

M35/18347

23.0 m

Not recorded

Northern edge

0.0 – 0.3 m Topsoil
0.3 – 3.2 m Silt
3.2 – 6.3 m Peat
6.3 – 19.1 m Sand
19.1 – 23.0 m Sandy gravel

M35/12643

15.2 m

Not recorded

Northern edge

0.0 – 0.76 m Topsoil, sand
0.76 – 1.37 m Peat
1.37 – 5.18 m Sandy silt and peat
5.18 – 15.2 m Sand some gravel

M35/10866

15.0 m

Not recorded

North western
edge

0.0 – 0.7 m Topsoil
0.7 – 7.0 m Silt with organics
7.0 – 15.0 m Sand/sitly sand

M35/15699

5.2 m

0.7 m bgl

North western
edge

0.0 – 0.4 m Topsoil
0.4 – 0.9 m Sand
0.9 – 1.6 m Peat
1.6 – 2.7 m Silt
2.7 – 3.4 m Peat
3.4 – 4.4 m Sandy silt
4.4 – 5.2 m Peat

M35/14022

M35/14021

12.2 m

7.32 m

Not recorded

1.42 m bgl

Western
corner

0.0 – 3.05 m Peat and clay

Western edge

0.0 – 4.27 m Peat and clay

3.05 – 12.2 m Sand some silt

4.27 – 5.79 m Sand and silt
5.79 – 7.32 m Gravel
M35/14019

5.18 m

Not recorded

Western edge

0.0 – 3.05 m Peat and clay
3.05 – 4.88 m Sand
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Bore Name

Log Depth

Groundwater

Location

Log Summary
4.88 – 5.18 m Gravel

M35/1646

25.4 m

3.7 m

Centre

0.0 – 0.6 m Topsoil
0.6 – 6.3 m Peat
6.3 – 14.6 m Gravel
14.6 – 17.8 m Sand
17.8 – 18.3 m Peat
18.3 – 25.4 m Gravel

It should be noted that the logs have been written by the well driller and not a geotechnical
professional or to a standard. In addition strength data is not recorded.

2.3

Canterbury Geotechnical Database Investigations

Multiple investigations are present on the Canterbury Geotechnical Database (CGD) around the
proposed site. A summary of pertinent logs is provided in Table 2, full logs are provided in
Appendix A.
Table 2 Canterbury Geotechnical Database Investigations
Bore Name

Location

Depth

Log Summary

BH_27476

Eastern edge

22.0 m

0.0 – 3.0 m Fill
3.0 – 5.5 m Organic SILT (SPT-N 0,1)
5.5 – 7.0 m Sandy SILT and SAND (SPT-N 14)
7.0 – 17.5 m SAND & GRAVEL (SPT-N 14-46)
17.5 – 18.0 m PEAT
18.0 – 22.0 m Sandy GRAVEL (SPT-N 50)

BH_23510

Southern

11.15 m

corner

0.0 – 3.0 m Sandy SILT (SPT-N 0-17)
3.0 – 6.0 m SILT some organics (SPT-N 0-4)
6.0 – 11.15 m SAND & GRAVEL (SPT-N 14-36)

BH_20993

Southern edge

10.95 m

0.0 – 1.5 m SAND
1.5 – 5.7 m PEAT & Organic SILT (SPT-N 0 -7)
5.7 – 10.95 m SAND & GRAVEL (SPT-N 18-24)

BH_35483

Northern point

21.61 m

0.0 - 2.0 m PEAT & organic CLAY (SPT-N 0)
2.0 – 5.8 m CLAY & organic CLAY (SPT-N 0-4)
5.8 – 17.8 m SAND some silt (SPT-N 15-36)
17.8 – 18.2 m ORGANIC SILT
18.2 – 21.6 m SAND & GRAVEL (SPT-N 50-69)

BH_23908

North-eastern
edge

18.5 m

0.0 – 1.3 m SAND
1.3 – 6.5 m SILT & PEAT (SPT-N 0-2)
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Bore Name

Location

Depth

Log Summary
6.5 – 8.5 m Silty SAND (SPT-N 9-18)
8.5 – 17.5 m SAND (SPT-N 12-41)
17.5 – 18.5 m PEAT & SAND with peat

2.3.1

Crack data

No cracks were recorded on the proposed site in the CGD post-earthquake crack data layer.
Several <10 mm cracks have been identified 100 m south of the southern corner of the site.
2.3.2

Post Earthquake Land Observations

The aerial photography interpretation of observed liquefaction identifies the northern portion of
the site as having experienced minor liquefaction with some moderate to serve liquefaction
observed in the north-eastern corner of the site following the 4 September 2010 earthquake.

Figure 3 Aerial Photography Liquefaction Interpretation, 4 September 2010
2.3.3

Shallow Foundation Hazard Map, August 1990

The shallow foundation hazard map2 provided in the CGD identifies the area as being a high
risk area where investigation is essential due to peat areas and old swamps or lakes.

2.4

CERA Landing Zoning

Canterbury Earthquake Recovery Authority (CERA) has indicated the site is situated within the
Green Zone, indicating that repair and rebuild may take place.

2

Canterbury Geotechnical Database (2012) "Shallow Foundation Hazard Map - 1990", Map Layer CGD5132 - 20 Nov 2012,
retrieved 11/02/2015 from https://canterburygeotechnicaldatabase.projectorbit.com/
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Land in the CERA green zone has been divided into three technical categories. These
categories describe how the land in expected to perform in future earthquakes.
The site has been categorised as “N/A” – Urban Non-residential”. However, surrounding
residential properties to the north, west and east have been categorised as TC2 (yellow),
indicating minor to moderate land damage from liquefaction is possible in future significant
earthquakes. Some neighbouring properties to the south have been categorised as TC3 (blue)
zone3. This means that moderate to significant land damage from liquefaction is possible in
future significant earthquakes.

2.5

Historic Aerials

Historic aerials available on the ECan GIS database show snapshots of the land use of the site
from 1941 until present. The earliest aerial available (1941) shows the site being used for
agricultural production of fruit and vegetables. The land use has not changed much from 1941
to the present, some roading has been added through the site and residential houses
constructed around the perimeter.

2.6

Summary of Ground Conditions

The proposed site is an area that is well known to be underlain by swamp derived deposits
comprising soft silts, organic silts and peat. From the investigations available from ECan well
database and CGD the site has been determined to comprise alluvium, underlain by swamp
derived deposits. This is further underlain by alluvium, underlain by the Riccarton Gravels.
2.6.1

Upper Alluvium

The upper alluvium is not present across the entire site and reaches depths of 1.0 to 3.0 m bgl.
It comprises sand, sandy silt and silty sands with strengths varying from loose/very soft to
medium dense/stiff.
2.6.2

Swamp Deposits

As shown in the ECan/CGD BH logs swamp deposits are present across the entire site. In most
areas of the site they are underlying the upper alluvium, however some areas they are present
from the ground surface. The layer of swamp deposits varies in thickness across the site from 1
to 5 m. The material comprises silts, organic silts and peat with strengths varying from very soft
to soft. A thin (~0.5 m) swamp deposit is also present at the base of the lower alluvium,
overlying the Riccarton Gravels, in some areas.
2.6.3

Lower Alluvium

The lower alluvium is encountered beneath the swamp deposits. It has a similar composition to
the upper alluvium with the addition of gravel in sandy gravel and gravel layers. It therefore has
a higher density of medium dense to dense.
2.6.4

Riccarton Gravels

The Riccarton Gravels are present below the lower alluvium and is encountered approximately
19 m bgl. It comprises dense to very dense sandy gravels.

3

CERA Landcheck website, http://cera.govt.nz/my-property
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2.6.5

Groundwater

Groundwater is has been recorded in investigation logs between 0.5 and 3.7 m bgl. Where
shallow peat is present on site it is likely to be saturated, providing a higher the groundwater
level.

3.

Seismicity
3.1.1

Nearby Faults

There are many faults in the Canterbury region, however only those considered most likely to
have an adverse effect on the site are detailed below.
Table 3

Summary of Known Active Faults4,5

Known Active Fault
Alpine Fault
Greendale Fault (2010)
Hope Fault
Kelly Fault
Porters Pass Fault
Port Hills Fault (2011)

Distance
from Site
120 km
22 km
105 km
105 km
60 km
10 km

Direction
from Site
NW
W
N
NW
NW
N

Max Likely
Magnitude
~8.3
7.1
7.2~7.5
7.2
7.0
6.3

Avg Recurrence Interval
~300 years
~15,000 years
120~200 years
~150 years
~1100 years
Not Estimated

The recent earthquake sequence since 4 September 2010 has identified the presence of a
previously unmapped active fault system underneath the Canterbury Plains. This includes the
Greendale Fault and Port Hills Fault listed in Table 3 above. Research and published
information on this system is in development and the average recurrence interval is yet to be
established for the Port Hills Fault.
3.1.2

Ground Shaking Hazard

New Zealand Standard NZS 1170.5:2004 quantifies the Seismic Hazard factor for Christchurch
as 0.30, being in a moderate to high earthquake zone. This value has been upgraded recently
(from 0.22) to reflect the seismicity hazard observed in the earthquakes since 4 September
2010.
The recent seismic activity has produced earthquakes of Magnitude 6.3 with significant peak
ground accelerations (PGA) across large parts of the city.
Conditional PGA’s from the CGD6 indicate the PGA to be 0.20 g during the 4 September 2010
earthquake, 0.26 g on 22 February 2011, and 0.15 g on 13 June 2011.

4.

Liquefaction Potential
The site is considered to have a minor to moderate susceptibility to liquefaction, due to the
following reasons:


Neighbouring properties classified as TC2 or TC3



Observations of liquation ejecta material in post-earthquake aerials;

4

Stirling, M.W, McVerry, G.H, and Berryman K.R. (2002): “A New Seismic Hazard Model for New Zealand”, Bulletin of the
Seismological Society of America, Vol. 92 No. 5, June 2002, pp. 1878-1903.
5 GNS Active Faults Database, http://maps.gns.cri.nz/website/af/viewer
6 Canterbury Geotechnical Database (2012): "Conditional PGA for Liquefaction Assessment", Map Layer CGD5110 - 27 Sept
2012, retrieved 11/02/2015 from https://canterburygeotechnicaldatabase.projectorbit.com/
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Presence of saturated sands and silty sands beneath some areas of the site.

Further analysis could be undertaken to better determine and quantify the liquefaction hazard.
This should involve a more comprehensive liquefaction analysis.

5.

Listed Land Use Register
A brief search of the Environment Canterbury List Land Use Register (LLUR) identified several
properties have HAIL (List of Hazardous Activities and Industries) activities including:


A8 – Livestock dip or spray race operations



A10 – Persistent pesticide bulk storage or use (multiple properties)



A17 – Storage tanks or drums for fuel, chemicals or liquid waste.

If the land use is to be changed from its current land use to residential land use it is
recommended a Preliminary Site Investigation and subsequent Detailed Site Investigation are
undertaken in accordance with the National Environmental Standards..

6.

Geotechnical Assessment
The ground conditions vary somewhat across the site. However, the determining factor for
foundation design at the site is the presence of significant organic soils and peat that is
encountered across the whole site.
Foundations for new residential houses need to be designed to mitigate settlement from both
swamp deposits and liquefiable materials. The greatest settlement will result from settlement of
the organic material, which will occur both immediately after the soil is loaded, and over many
years as the organic soils biodegrade and compress.
To mitigate this settlement it is recommended that residential building foundations are piled. The
required piling depth will vary across the site and will require further specific investigations and
specific design. It is likely that the lower alluvium will provide a suitable strata for pile bearing
and embedment, therefore piling depths could range from 5-10 m bgl.
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7.

Summary
GHD was engaged to undertake a desktop geotechnical study for proposed development of
Cranford Basin involving the development of residential houses around some of the perimeter of
the Cranford Basin.
The proposed site is an area that is well known to be underlain by swamp derived deposits
comprising soft silts, organic silts and peat. Investigations available from the ECan well
database and the CGD indicate the site is overlying: alluvium comprising sandy silt and silty
sands; underlain by swamp derived deposits comprising silts, organic silts and peat; underlain
by alluvium comprising sandy silt, silty sands, sand with some gravel; underlain by the Riccarton
Gravels. Associated with this, the site is considered to have a minor to moderate susceptibility
to liquefaction.
Groundwater has been recorded in investigation logs between 0.5 and 3.7 m bgl. Where peat is
present on site it is likely to be saturated, providing a higher groundwater level.
A brief search of the Environment Canterbury List Land Use Register identified several
properties have HAIL activities. If the land use is to be changed from its current land use to
residential land use it is recommended a Preliminary Site Investigation and subsequent Detailed
Site Investigation are undertaken.
Foundations for new residential houses need to be designed to mitigate settlement from both
swamp deposits and liquefiable materials. The greatest settlement will result from settlement of
the organic soils and there bio-gradation. To mitigate this settlement it is recommended that
residential building foundations are piled. The required piling depth will vary across the site and
will require further specific investigations and specific design. However it is likely that the lower
alluvium will provide a suitable strata for pile bearing and embedment, therefore piling depths
could range from 5-10 m bgl.
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8.

Scope and limitations
This report: has been prepared by GHD for Christchurch City Council and may only be used and relied on
by Christchurch City Council for the purpose agreed between GHD and the Christchurch City Council as
set out in f this report.
GHD otherwise disclaims responsibility to any person other than Christchurch City Council arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically
detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
to update this report to account for events or changes occurring subsequent to the date that the report was
prepared.
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Appendix A - (Existing Investigation Logs)
Environment Canterbury Borehole Logs
Canterbury Geotechnical Database Investigation Logs
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Unknown No: M35/15178
Well Name: CCC BorelogID 4314
Owner: CCC borelog
Street of Well: Dudley Creek

File No:

Locality:

Allocation Zone: Christchurch/West Melton

NZTM Grid Reference: BX24:69647-83869 QAR 3

CWMS Zone: Christchurch - West Melton

NZTM X-Y: 1569647 - 5183869
Location Description: Dudley Creek Diversion 200m west of Cranford St

Uses: Geotechnical / Geological
Investigation

ECan Monitoring:
Well Status: Filled in
Drill Date:

Water Level Count: 0

Well Depth: 6.00m -GL

Strata Layers: 2

Initial Water Depth:

Aquifer Tests: 0

Diameter:

Yield/Drawdown Tests: 0

Measuring Point Ait: 8.78m MSD QAR 4

Highest GW Level:

GL Around Well: 0.00m -MP

Lowest GW Level:

MP Description:

First Reading:
Last Reading:

Driller:

Calc. Min. (Below MP):

Drilling Method:

Last Updated: 27 Mar 2008

Casing Material:

Last Field Check:

Pump Type:
Yield:

Aquifer Type:

Drawdown:

Aquifer Name:

Specific Capacity:

Screens:
Screen
No.

Screen Type

Top (m)

Bottom (m) Diameter
(mm)

Leader
Slot Size
Length (mm) (mm)

Slot Length
(mm)

Step Tests:
Step Test Date

Step

Yield (l/s)

Drawdown

Duration (mins)

Aquifer test date(s) where this is an observation bore
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Unknown No: M35/14948
Well Name: CCC BorelogID 3943
Owner: CCC borelog
Street of Well: Croziers Rd -

File No:

Locality:

Allocation Zone: Christchurch/West Melton

NZTM Grid Reference: BX24:70187-84160 QAR 3

CWMS Zone: Christchurch - West Melton

NZTM X-Y: 1570187 - 5184160
Location Description: Croziers Rd - in
MWD/Crozier Property 420m
northwest of Croziers Rd an

Uses: Geotechnical / Geological
Investigation

ECan Monitoring:
Well Status: Filled in
Drill Date: 05 Jul 1987

Water Level Count: 0

Well Depth: 3.00m -GL

Strata Layers: 2

Initial Water Depth:

Aquifer Tests: 0

Diameter:

Yield/Drawdown Tests: 0

Measuring Point Ait: 8.47m MSD QAR 4

Highest GW Level:

GL Around Well: 0.00m -MP

Lowest GW Level:

MP Description:

First Reading:
Last Reading:

Driller:

Calc. Min. (Below MP):

Drilling Method:

Last Updated: 27 Mar 2008

Casing Material:

Last Field Check:

Pump Type:
Yield:

Aquifer Type:

Drawdown:

Aquifer Name:

Specific Capacity:

Screens:
Screen
No.

Screen Type

Top (m)

Bottom (m) Diameter
(mm)

Leader
Slot Size
Length (mm) (mm)

Slot Length
(mm)

Step Tests:
Step Test Date

Step

Yield (l/s)

Drawdown

Duration (mins)

Aquifer test date(s) where this is an observation bore
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Bore or Well No: M35/10866
Well Name:
Owner: CRANFORD DEVELOPMENTS LIMITED
Street of Well: 472 CRANFORD STREET

File No: CO6C/23738

Locality: PAPANUI

Allocation Zone: Christchurch/West Melton

NZTM Grid Reference: BX24:69509-84706 QAR 4

CWMS Zone: Christchurch - West Melton

NZTM X-Y: 1569509 - 5184706
Location Description:

Uses: Geotechnical / Geological
Investigation

ECan Monitoring:
Well Status: Active (exist, present)
Drill Date: 02 Aug 2005

Water Level Count: 0

Well Depth: 15.00m -GL

Strata Layers: 4

Initial Water Depth:

Aquifer Tests: 0

Diameter: 125mm

Yield/Drawdown Tests: 0

Measuring Point Ait: 10.86m MSD QAR 4

Highest GW Level:

GL Around Well: 0.00m -MP

Lowest GW Level:

MP Description:

First Reading:
Last Reading:

Driller: CWDrill

Calc. Min. (Below MP):

Drilling Method: Concentrics

Last Updated: 08 Apr 2008

Casing Material:

Last Field Check:

Pump Type:
Yield:

Aquifer Type:

Drawdown:

Aquifer Name:

Specific Capacity:

Screens:
Screen
No.

Screen Type

Top (m)

Bottom (m) Diameter
(mm)

Leader
Slot Size
Length (mm) (mm)

Slot Length
(mm)

Step Tests:
Step Test Date

Step

Yield (l/s)

Drawdown

Date

Comments

26 Jul 2005

Proposed LP location M35:7951-4632

Duration (mins)

Aquifer test date(s) where this is the pump bore
Aquifer test date(s) where this is an observation bore
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Borehole No: BH315
CO-ORD.

N811604

REF. GRID

DRILLING
METHOD

SAMPLE TYPE

0

SILT with some clay and trace of sand; light brown. Soft, moderate plasticity. Trace of fibrous
organic material.
Interbedded with: Fibrous PEAT; black. Spongy.
Fibrous PEAT; black. Soft, spongy.

DEPTH

SCIRT_CCC

21.61 m

DRILLING
BASE OF HOLE
& WATER LEVEL

CORE
TOTAL CORE
RECOVERY (%)

SPT BLOW
COUNTS OR
SHEAR VALUE

SPT 'N' VALUE

GRAPHIC LOG

MAIN DESCRIPTION

DEPTH (m)

R.L. (m)

TESTS

1 of 3

DATUM

Mount Pleasant 2000

CASING

Queen Elizabeth II Drive, South Abutment

SHEET

14.63 m

ADDITIONAL NOTES

OTHER
INSTRUMENTATION

LOCATION

GEOLOGY/UNIT

R.L.

E392125

Northern Arterial Specimen Design

PIEZOMETER
DETAILS

PROJECT

a.m.
0.0m
18/06

14

42

HA

1

1310
1.03m
14/06

Organic CLAY; light grey. Soft, high plasticity. Trace of fibrous organic material.
Fibrous PEAT; brownish black. Soft, spongy.
0

Springston Formation

Organic CLAY; brownish grey. Very soft, moderate plasticity. Abundant fibrous organic
material.
CLAY; grey. Very soft, high plasticity. Abundant fibrous organic material.

0/0//
0/0/0/0, own
weight.

0

SPT

93

Sonic

89

SPT

2

12

3

0

0/0//
0/0/0/0, own
weight.

From 3.40 to 3.55m Fibrous PEAT; dark brown. Very soft, plastic.

100 Sonic

From 3.97 to 4.01m: brown fibrous organic layer, very soft.

10

0

0/0//
0/0/0/0, own
weight.

111

SPT

73

Sonic

5

CLAY; grey. Soft, high plasticity. Some fibrous organic material.

Fine to medium SAND with minor silt; grey. Loose, uniformly graded.

6
4

At 6.20m: fibrous organic inclusion.
From 6.25m: with trace of silt.

1/1//
1/1/1/1

LL 78, PL 41, PI 37,
WC 280, Org 3
Bentonite

Organic CLAY; brownish grey. Very soft, high plasticity.

Rotary Sonic Drilling with SPTs

4

5.96m, light water
flow (artesian) 0.7m
head

100

SPT

97

Sonic

8

Fine to coarse SAND with trace of silt; grey. 'Very loose', well graded.

Christchurch Formation

A3 BOREHOLE SOIL NART_SD_GINT_2013_MASTER_FILE.GPJ COMBO_TEM_MAR13.GDT 13/9/13

7

At 7.48m: becomes medium dense with trace of shell fragments.

1.2m heave
20

2/3//
4/5/5/6

100

SPT

73

Sonic

100

SPT

93

Sonic

8
Fine to medium SAND with minor silt; grey. 'Medium dense', well graded. Trace of fibrous
organic material.

Fine to coarse SAND with trace of silt; grey. 'Medium dense', well graded. Trace of shell
fragments.

6

9
18

2/3//
4/4/6/4

SWL 1.03m, casing
depth 9.00m
3.1m heave

From 9.85 to 9.90m: SILT; grey, mottled brown. Firm, low plasticity.
STARTED

NOTES
Refer to Site Plans for Location.
Safety auto trip hammer #397 used (energy ratio 102%).

INCLINATION/
AZIMUTH
LOGGED
CHECKED

LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005)
Scale 1:33.33 @ A3, 1:50 @ A4

SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS

CLIENT

FINISHED

14/06/2013

18/06/2013

Vertical; n/a

DRILLING Co.

McMillan Drilling

F Neeson / S Cooke

DRILLING RIG

Geoprobe 8140LC

th DRILLER

S Cooke 16 April 2015 D Berger
Printed
NZ Transport Agency

PROJECT No.

6-DC716.52
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Borehole No: BH315
CO-ORD.

N811604

REF. GRID

21.61 m

BASE OF HOLE
& WATER LEVEL

DRILLING
METHOD

CASING

DRILLING

SAMPLE TYPE

SPT BLOW
COUNTS OR
SHEAR VALUE

SPT 'N' VALUE

CORE

93

DEPTH

SCIRT_CCC

ADDITIONAL NOTES

10

From 9.90m: with minor silt.
Fine to coarse SAND with trace of silt; grey. 'Medium dense', well graded. Trace of shell
fragments.(continued)
From 10.52m: with trace of silt and trace of shell fragments.

GRAPHIC LOG

MAIN DESCRIPTION

DEPTH (m)

R.L. (m)

TESTS

2 of 3

DATUM

Mount Pleasant 2000

TOTAL CORE
RECOVERY (%)

Queen Elizabeth II Drive, South Abutment

SHEET

14.63 m

OTHER
INSTRUMENTATION

LOCATION

GEOLOGY/UNIT

R.L.

E392125

Northern Arterial Specimen Design

PIEZOMETER
DETAILS

PROJECT

SWL 1.03m, casing
depth 9.00m
3.1m heave

Sonic

2.7m heave

4

17

From 10.75m: with some shell fragments.

2/3//
3/5/5/4

100

SPT

11
From 11.15m: with minor shell fragments.
From 11.35m: with some shell fragments.
110 Sonic

Fine to medium SAND with minor silt; grey. 'Medium dense to dense', poorly graded. Trace
of shell fragments.

12

4.0m heave
36

Fine SAND with trace of silt; grey. Medium dense, saturated, uniformly graded. Slightly
dilatant.

100

SPT

2

From 12.89 to 12.91m: silty fine SAND, 'loose', dilatant.

101 Sonic

13

24

3/4//
3/5/7/9

128

1.0m heave
PSD

SPT

14

From 14.50m: with minor silt.

101 Sonic

0

15
15

2/2//
3/3/4/5

89

SPT

From 15.50m: with trace of silt.

16

From 16.00m: with minor silt.

From 16.50m: with trace of silt.

SWL 0.00m, casing
depth 15.08m
1.0m heave

Bentonite

At 14.17m: coarse shell fragment.
Rotary Sonic Drilling with SPTs

Christchurch Formation

4/5//
6/9/10/11

113 Sonic

-2

3.0m heave
22

2/2//
4/4/6/8

133

SPT

90

Sonic

From 17.70m: with minor silt and trace of fine to medium shell fragments.
From 17.74m: with trace of silt.
From 17.80m: with minor fine gravel, subangular to subrounded.
Organic SILT; brown. Firm wet, low plasticity. Slightly dilatant.
Fine to medium SAND with minor silt; brown. Very dense, saturated, uniformly graded.
Dilatant.
From 18.50 to 18.55m: with some fine to coarse gravel, subangular to subrounded.

Riccarton Gravel

A3 BOREHOLE SOIL NART_SD_GINT_2013_MASTER_FILE.GPJ COMBO_TEM_MAR13.GDT 13/9/13

17

Gravelly fine to coarse SAND with minor silt; brown. 'Dense', saturated, well graded. Gravel,
fine to medium, subangular to subrounded.

18
60

3/4//
10/15/15/20

122

SPT

-4

19

107 Sonic

Fine to medium SAND, greenish brown. Very dense, poorly graded.
69

21/21//
20/16/16/17

0.6m heave
SC

SPT

STARTED

NOTES
Refer to Site Plans for Location.
Safety auto trip hammer #397 used (energy ratio 102%).

CHECKED

Scale 1:33.33 @ A3, 1:50 @ A4

SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS

CLIENT

FINISHED

14/06/2013

INCLINATION/
AZIMUTH
LOGGED

LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005)

18.12m slow
artesian flow, 3.4m
head.
0.8m heave

18/06/2013

Vertical; n/a

DRILLING Co.

McMillan Drilling

F Neeson / S Cooke

DRILLING RIG

Geoprobe 8140LC

th DRILLER

S Cooke 16 April 2015 D Berger
Printed
NZ Transport Agency
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Borehole No: BH315
CO-ORD.
REF. GRID

21.61 m

BASE OF HOLE
& WATER LEVEL

DRILLING
METHOD

CASING

DRILLING

SAMPLE TYPE

SPT BLOW
COUNTS OR
SHEAR VALUE

DEPTH

SCIRT_CCC

ADDITIONAL NOTES

Sonic

21
50

7/10//
12/12/12/14

SC

SPT

Bentonite

97

Rotary Sonic Drilling with SPTs

SPT

-6

Target depth not reached - borehole terminated at 21.61m.
Artesian ground water prevents further progress: 4.23m head.
Sealed and backfilled with bentonite.
END OF BOREHOLE

3 of 3

DATUM

CORE

20

Gravelly fine to coarse SAND with minor silt; brown. 'Dense', saturated, well graded. Gravel,
fine to medium, subangular to subrounded.
Sandy fine to coarse GRAVEL with minor silt, greenish brown. Very dense, saturated, well
graded. Gravel, fine to coarse, subrounded to rounded.

SPT 'N' VALUE

MAIN DESCRIPTION

GRAPHIC LOG

R.L. (m)

DEPTH (m)

TESTS

SHEET

14.63 m

Mount Pleasant 2000

TOTAL CORE
RECOVERY (%)

Queen Elizabeth II Drive, South Abutment

GEOLOGY/UNIT

N811604

OTHER
INSTRUMENTATION

LOCATION

Riccarton Gravel

R.L.

E392125

Northern Arterial Specimen Design

PIEZOMETER
DETAILS

PROJECT

SWL +4.23m,
casing depth
21.16m
21.35m fast
artesian ground
water encountered.
4.23m head.

22

-8

23

24

-10

25

26

-12

A3 BOREHOLE SOIL NART_SD_GINT_2013_MASTER_FILE.GPJ COMBO_TEM_MAR13.GDT 13/9/13

27

28

-14

29

STARTED

NOTES
Refer to Site Plans for Location.
Safety auto trip hammer #397 used (energy ratio 102%).

INCLINATION/
AZIMUTH
LOGGED
CHECKED

LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005)
Scale 1:33.33 @ A3, 1:50 @ A4

SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS

CLIENT

FINISHED

14/06/2013

18/06/2013

Vertical; n/a

DRILLING Co.

McMillan Drilling

F Neeson / S Cooke

DRILLING RIG

Geoprobe 8140LC

th DRILLER

S Cooke 16 April 2015 D Berger
Printed
NZ Transport Agency
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MACHINE BOREHOLE - MB01
(Page 1 of 2)

T

0.5

1.5

2.0

ALLUVIUM

1.0

ML SILT with trace rootlets; dark brown. [TOPSOIL]
SILT with trace gravel, cobbles and sand; brown.
ML [FILL]
Sand becomes minor. Sand, fine, poorly graded.
ML SILT with minor gravel, trace clay and organics; grey.
Gravel, fine to coarse, subrounded, well graded.
[FILL]
SILT with minor organics and trace clay; brown.
ML

Date
Contractor
Hole Depth
Logged By
Reviewed By

Consistency /
Density Index

DESCRIPTION

Moisture
Condition

USCS Symbol

Material

0.0

FILL

Depth (m)

D3483807

: Arrow International
: Southern Response
: 9653.000.000
: Rotary Core
: 63 mm

Water Level

Mariehau

Client
Project
Geoscience Ref.
Drilling Method
Core Diameter

Graphic Log

135 Winters Road

: 02/11/12
: Pro-drill
: 15.45
: RB/CB
: DB

TCR (%)

SPT
N-Value

25 50 75

0 10 20 30 40 50

N/A

SPT: 1 m
0,0,0,0,0,0
N=0
450 mm pen.

VS
SPT: 2 m
0,0,0,0,1,0
N=1
450 mm pen.

2.5

PEAT

3.0

Fibrous PEAT; blackish brown.
Minor silt encountered from 2.8 m depth.
SPT: 3 m

PT

N/A

0,0,0,0,0,0
N=0
450 mm pen.

3.5
SILT with minor organics and trace clay; grey

4.0

SPT: 4 m
0,0,0,1,1,1

ML

S

450 mm pen.

4.5
SAND with trace organics and silt; grey. Sand, fine,
SP poorly graded.

5.0

VL

ALLUVIUM

SM

VL

SAND; grey. Sand, fine to medium, poorly graded.

0,1,1,2,2,2
450 mm pen.

Trace gravel encountered from 6.6 m depth.
SPT: 7 m
1,2,3,2,2,3

SP

8.0

SPT: 6 m
N=7

7.0

7.5

N=3
450 mm pen.

5.5

6.5

SPT: 5 m
1,0,1,0,1,1

Silty SAND; grey. Sand, fine, poorly graded.

6.0

N=3

N = 10

Trace shell encountered from 7.5 m depth.
Minor peat encountered from 7.6 m to 7.8 m depth.

450 mm pen.

SPT: 8 m
2,2,2,3,3,3
N = 11

8.5

450 mm pen.
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MACHINE BOREHOLE - MB01
(Page 2 of 2)

8.5

Date
Contractor
Hole Depth
Logged By
Reviewed By

Consistency /
Density Index

DESCRIPTION

Moisture
Condition

USCS Symbol

Material

Depth (m)

D3483807

: Arrow International
: Southern Response
: 9653.000.000
: Rotary Core
: 63 mm

Water Level

Mariehau

Client
Project
Geoscience Ref.
Drilling Method
Core Diameter

Graphic Log

135 Winters Road

: 02/11/12
: Pro-drill
: 15.45
: RB/CB
: DB

TCR (%)

SPT
N-Value

25 50 75

0 10 20 30 40 50

Minor silt encountered from 8.6 m to 8.8 m depth.

9.0

SPT: 9 m
2,2,3,3,4,5
N = 15
450 mm pen.

9.5

10.0

SPT: 10 m
3,2,2,2,3,3
N = 10

10.5

SP

L-MD

11.0

450 mm pen.

SPT: 11 m
3,3,4,5,4,4
N = 17
450 mm pen.

12.0

ALLUVIUM

11.5

SPT: 12 m
3,3,3,4,4,4
N = 15
450 mm pen.

12.5
Silty SAND with trace shell; grey. Sand, fine to
SM medium, poorly graded.
13.0

MD
SPT: 13 m

SAND with trace shell; grey. Sand, fine to medium,
poorly graded.

2,3,4,3,6,9
N = 22

13.5

450 mm pen.

14.0

SPT: 14 m

SP

MD-D

N = 24
450 mm pen.

14.5

15.0

3,4,4,6,7,7

Becomes dark yellowish brown at 14.8 m depth.
Trace silt encountered from 15.0 m depth.

SPT: 15 m
3,5,6,6,9,10
N = 31

15.5

EOH: 15.45 m

450 mm pen.

16.0

16.5

17.0

Termination: Target depth
Moisture condition not recorded.
T = TOPSOIL
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BH01

= Test Location
Note: All images sourced from Google Maps
Date

Apr-13

Client

Drawn by

DR

Project

Approved by

LF

Description

Scale

NTS

Geoscience Ref.
Printed 16th April 2015

Medical Assurance Society
EQ Claims
Site Location Plan
9560

Client Ref.

Phase 730
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MACHINE BOREHOLE - MB01
(Page 1 of 3)

0.0

Consistency /
Density Index

Moisture
Condition

DESCRIPTION

Date
Contractor
Hole Depth
Logged By
Reviewed By

: 18/03/13
: Pro-Drill
: 22.0 m
: JC/DG
: LF

TCR (%)

SPT
N-Value

25 50 75

0 10 20 30 40 50

Sandy fine to coarse GRAVEL with trace silt; greyish
GM brown. Well graded, subrounded to subangular. Sand,
fine to coarse, well graded [FILL].
Sandy SILT with minor gravel, trace brick, glass,
porcelain and organics; grey. Sand, fine, poorly
graded. Gravel fine to coarse, well graded,
SM subrounded to subangular [FILL].

0.5

FILL

1.0

1.5

USCS Symbol

Material

Depth (m)

Phase 730

: Medical Assurance Society
: EQ Claims
: 9650.100.046
: Sonic
: 83 mm

Water Level

Papanui

Client
Project
Geoscience Ref.
Drilling Method
Core Diameter

Graphic Log

11 Taunton Green

SILT with some gravel, minor sand, trace charcoal,
brick and organics; grey. Gravel, fine to coarse, well
graded, subrounded to subangular [FILL].

2.0
ML
2.5

N/A

SPT: 1.5 m
4,3,2,1,2,2
N=7
450 mm pen.

Becomes dark greyish brown from 2.4 m depth.
Minor wood and brick encountered from 2.7 m depth.

3.0

SPT: 3 m
1,0,1,0,0,0
N=1
450 mm pen.

3.5

4.0

4.5

5.0

PEAT SWAMP DEPOSITS

Organic SILT with trace peat; dark brownish grey.

OL

N/A

Wood encountered from 4.8 m depth.

5.5

Sandy SILT; grey. Sand, fine, poorly graded.
SM

6.0

VL

Fine to medium SAND with trace silt and gravel;
greyish brown. Poorly graded.
SP
ALLUVIUM

6.5

7.0

SPT: 4.5 m
0,0,0,0,0,0
N=0
450 mm pen.

MD

Sandy fine to coarse GRAVEL; brownish grey. Well
graded, subrounded to subangular. Sand, fine to
medium, poorly graded.

7.5
GM

8.0

8.5

SPT: 6 m
4,5,3,3,4,4
N = 14
450 mm pen.

D

SPT: 7.5 m
7,9,10,9,8,10
N = 37
450 mm pen.
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MACHINE BOREHOLE - MB01
(Page 2 of 3)

8.5

Consistency /
Density Index

DESCRIPTION

Moisture
Condition

USCS Symbol

Material

Depth (m)

Phase 730

: Medical Assurance Society
: EQ Claims
: 9650.100.046
: Sonic
: 83 mm

Water Level

Papanui

Client
Project
Geoscience Ref.
Drilling Method
Core Diameter

Graphic Log

11 Taunton Green

Cont. Sandy fine to coarse GRAVEL; brownish grey.
Well graded, subrounded to subangular. Sand, fine to
medium, poorly graded.

9.0

Date
Contractor
Hole Depth
Logged By
Reviewed By

: 18/03/13
: Pro-Drill
: 22.0 m
: JC/DG
: LF

TCR (%)

SPT
N-Value

25 50 75

0 10 20 30 40 50

SPT: 9 m
12,11,8,6,5,4
N = 23
450 mm pen.

9.5

10.0

10.5

GM

MD

11.0

SPT: 10.5 m
4,6,6,7,6,6
N = 25
450 mm pen.

11.5

12.0

13.0

ALLUVIUM

12.5

SPT: 12 m
3,4,2,2,6,5
N = 15
450 mm pen.

Fine to medium SAND; greyish brown. Poorly graded.

13.5
SP

D

14.0

SPT: 13.5 m
2,5,7,9,12,15
N = 43
450 mm pen.

14.5
Becomes grey at 14.7 m depth.
15.0

Silty fine to medium SAND; grey. Poorly graded.
SM

15.5

D

Fine to medium SAND; grey. Poorly graded.

SPT: 15 m
3,8,10,12,10,
14
N = 46
450 mm pen.

16.0
SP
16.5

17.0

MD
SPT: 16.5 m
3,3,4,5,8,8
N = 25
450 mm pen.
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MACHINE BOREHOLE - MB01
(Page 3 of 3)

17.5

18.0

18.5

19.0

Cont. Fine to medium SAND; grey. Poorly graded.
Minor silt and shells encountered from 17.2 m depth.
Shells encountered from 17.2 to 17.4 m depth.
Trace organics encountered from 17.5 m depth.
Amorphous PEAT; black.
Minor silt and trace clay encountered from 17.9 m
depth.
Sandy fine to coarse GRAVEL; grey. Well graded,
subrounded to subangular. Sand, fine to coarse, well
graded.

Consistency /
Density Index

USCS Symbol

Pt

17.0

DESCRIPTION

Moisture
Condition

Material
A

SP

PSD

Depth (m)

Phase 730

: Medical Assurance Society
: EQ Claims
: 9650.100.046
: Sonic
: 83 mm

Water Level

Papanui

Client
Project
Geoscience Ref.
Drilling Method
Core Diameter

Graphic Log

11 Taunton Green

: 18/03/13
: Pro-Drill
: 22.0 m
: JC/DG
: LF

TCR (%)

SPT
N-Value

25 50 75

0 10 20 30 40 50

MD

N/A
SPT: 18 m
1,1,3,5,9,11
N = 28
450 mm pen.

Becomes brownish grey from 19.1 m depth.

ALLUVIUM

19.5

20.0

Date
Contractor
Hole Depth
Logged By
Reviewed By

GM

MD-D

SPT: 19.5 m
7,11,14,18,1
8
N = 50
365 mm pen.

20.5

21.0

SPT: 21 m
4,12,12,14,1
8,6
N = 50
400 mm pen.

21.5

22.0

EOH: 22 m

22.5

23.0

23.5

Termination: Target depth
Machine borehole met target depth at 22.0 m depth.
Moisture condition not recorded.
A = ALLUVIUM
PSD = PEAT SWAMP DEPOSITS

24.0

24.5

25.0

25.5
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MACHINE BOREHOLE - MB01
(Page 1 of 2)

0.5
1.0

ALLUVIUM

0.0

Fine to medium SAND; yellowish brown. Poorly
graded.

Consistency /
Density

Date
Contractor
Hole Depth
Logged By
Reviewed By

2.0

SP

4.5

ALLUVIUM/PEAT

4.0

SPT
N-Value

25 50 75

0 10 20 30 40 50

SPT: 1
N=2
450 mm pen.

SPT: 2
N=0
450 mm pen.

3.0
3.5

TCR (%)

N/R

ML SILT with trace peat; dark grey.
PT Fibrous PEAT; black.
SILT with minor peat; grey.

2.5

: 25/05/12
: Pro-Drill (NZ) Ltd
: 18.5 m
: LF/JR
: RC

M-W

ML SILT; bluish grey.
PT Fibrous PEAT; black.
ML
SILT with trace gravel; grey with orange mottles.
PT Fibrous PEAT; black.

1.5

SPT: 3
N=0
450 mm pen.
VS-S

ML

SPT: 4
N=0
450 mm pen.

S

5.0

SPT: 5
N=0
450 mm pen.

Silty PEAT; grey. Fibrous.
5.5
PT
6.0

SPT: 6
N=2
450 mm pen.

6.5
SP
7.0
7.5
8.0
8.5

Silty SAND; grey. Sand, fine, poorly graded.

OL Peaty SILT with trace medium gravel; grey.
Silty SAND; grey. Sand, fine, poorly graded.
Peat interbed from 7.5 to 7.7 m depth.
SM
ALLUVIUM

06-28-2012 Y:\Projects\11245 Southern Response - Arrow\D3504583 - 37 Wiremu Street, Redwood\Field Testing Results\D3504583_MB01.bor

DESCRIPTION

Moisture
Condition

USCS Symbol

Material

Depth (m)

D3504583

: Arrow International
: Southern Response
: 11245
: Rotary Cored
: 63 mm

Water Level

Redwood

Client
Project
Geoscience Ref.
Drilling Method
Hole Diameter

Graphic Log

37 Wiremu Street

N/A

L-D

SPT: 7
N=9
450 mm pen.

SPT: 8
N = 18
450 mm pen.

Fine to medium SAND; grey. Poorly graded.

9.0
SP
9.5

Fine to medium SAND; grey. Poorly graded.

10.0
SW

10.5

VL

Fine to coarse SAND; grey. Well graded.

SPT: 9
N = 20
450 mm pen.

SPT: 10
N = 41
450 mm pen.
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MACHINE BOREHOLE - MB01
(Page 2 of 2)

10.5

Date
Contractor
Hole Depth
Logged By
Reviewed By

Consistency /
Density

DESCRIPTION

Moisture
Condition

USCS Symbol

Material

Depth (m)

D3504583

: Arrow International
: Southern Response
: 11245
: Rotary Cored
: 63 mm

Water Level

Redwood

Client
Project
Geoscience Ref.
Drilling Method
Hole Diameter

Graphic Log

37 Wiremu Street

11.5

25 50 75

0 10 20 30 40 50

SPT: 12
N=5
450 mm pen.

Fine SAND with minor silt and shells; grey. Poorly
graded.

12.5
13.0

SPT: 13
N = 20
450 mm pen.
ALLUVIUM

13.5
L-D

SP

14.5

SPT: 14
N = 28
450 mm pen.

S

15.0

SPT: 15
N = 24
450 mm pen.

15.5
16.0

SPT: 16
N = 28
450 mm pen.

16.5
17.0
ML
17.5
A/P

06-28-2012 Y:\Projects\11245 Southern Response - Arrow\D3504583 - 37 Wiremu Street, Redwood\Field Testing Results\D3504583_MB01.bor

12.0

18.5

SPT
N-Value

SPT: 11
N = 20
450 mm pen.

SW

18.0

TCR (%)

Fine to coarse SAND; grey. Well graded.

11.0

14.0

: 25/05/12
: Pro-Drill (NZ) Ltd
: 18.5 m
: LF/JR
: RC

SILT; grey.
St

PT Fibrous PEAT; black.
Fine SAND with minor silt and peat; dark grey. Poorly
SP graded.

MD

SPT: 17
N = 12
450 mm pen.

SPT: 18
N = 17
450 mm pen.

EOH: 18.5 m

19.0
19.5
20.0
20.5
21.0

Termination: Target Depth
Standing groundwater encountered at 0.4 m depth.
N/R = Not Recorded.
A/P = ALLUVIUM/PEAT
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TONKIN & TAYLOR LTD

BH No: PAP-POD07-BHCPT017
Hole Location: 218 Rutland Street

BOREHOLE LOG
PROJECT: CHCH TC3 GEOTECHNICAL INVESTIGATIONS

LOCATION: PAPANUI

DRILL FLUID: LP2000

TOPSOIL

OL

8

Hand Auger

90

YALDHURST
MEMBER OF
THE
SPRINGSTON
FORMATION
(ALLUVIAL)

SPT

67

SPT
SPT

DEFECT SPACING
(mm)

COMPRESSIVE
STRENGTH
(MPa)

SHEAR STRENGTH
(kPa)

ROCK DESCRIPTION
Substance:

1

2

3

4

5

0

1

2

3

4

5

6

7

0

1

2

3

4

Defects:

Rock type, particle size, colour,
minor components.
Type, inclination, thickness,
roughness, filling.

5

Organic SILT with trace rootlets and trace sand,
dark brown, soft, moist, low plasticity. Organics
are amorphous. Sand is fine to medium.
Sandy SILT, brownish grey, moist, low
plasticity. Sand is fine to medium.

W

1.1m- wet, quick dilatancy.

ML

1

1

0/0//0/5/8/4
N=17

VSt

2

0/0//0/0/0/0
N=0

VS

6

ATP@3.0m
FC@3.0m
0/0//0/0/0/0
N=0

3

MH

5

1.35 to 1.5m- no recovery.
Sandy SILT, grey, very stiff, wet, low plasticity.
Sand is fine to medium.
1.5 to 1.8m- sample not retained.
1.8 to 1.95m- no recovery.
1.95 to 2.0m- RM drill method.
2.0 to 2.45m- no recovery.
2.0m- very soft.
[Obstruction at 1.65m, hole redrilled 2.0m
away]
SILT with some organics and trace sand,
brownish grey, very soft, wet, high plasticity.
Organics are fibrous. Sand is fine to Medium.

4

0/0//0/0/0/0
N=0

2

3

4

4

5

0/1//0/2/1/1
N=4

F

5.0m- trace rootlets, grey, firm.

5

5.3 to 5.45m- no recovery.

3

FC@6.0m
1/2//4/3/3/4
N=14

6

SM

MD

ML

St

GW

D

SP

MD

2

1/1/2/2/2/2//
2/3/3/4/4/3/
3/4/3/3/3/3
N=38
2/1/2/3/2/2//
2/2/2/2/2/1/
2/1/2/1/2/2
N=21

SPT
PQDT

7
1

GW

8
SW

0

PQDT

SPT RM SPT

RM

SPT

RM

SPT

RM

RM

RM

SPT

0
0
0
100
0
100
0
67
0
67
0
78
0
100
67
71

33

T+T_DATATEMPLATE-SPT.GDT rcb

Soil type, minor components, plasticity or
particle size, colour.

M

7

Log Scale 1:50

0

CHECKED: DAA

SOIL DESCRIPTION

10
25
50
100
200
1
5
20
50
100
250
50
250
1000
2000

GRAPHIC LOG

DEPTH (m)

R.L. (m)

SAMPLES

TESTS

CASING

WATER

FLUID LOSS

MINERAL COMPOSITION.

METHOD

ORIGIN,

CORE RECOVERY (%)

GENERIC NAME,

LOGGED BY: T&T-DG
ENGINEERING DESCRIPTION

CLASSIFICATION

GEOLOGICAL UNIT,

WEATHERING

NZMG, MSL (CCC 20/01/12 Datum -9.043m)

HOLE FINISHED: 28/5/13
DRILLED BY: Pro-Drill

STRENGTH/DENSITY

DATUM:
GEOLOGICAL

DRILL METHOD: PQDT/RM/Auto SPT

CONDITION

8.39 m

HOLE STARTED: 28/5/13

MOISTURE

R.L.:

JOB No: 52003.000

DRILL TYPE: Roto-Sonic Mud

CLASSIFICATION SYMBOL

CO-ORDINATES: 5745236.84 mN
2479479.12 mE

SHEET 1 OF 2

4/5/3/4/3/3//
4/4/3/4/3/3/
3/2/3/3/2/2
N=36

9
GW

-1

10

D

Silty fine to medium SAND, grey, medium
dense, wet, poorly graded.
Sandy SILT, grey, stiff, wet, low plasticity. Sand
is fine to medium.
6.3 to 6.45m- no recovery.
Sandy fine to coarse GRAVEL with trace silt,
grey, subangular to subrounded, dense, wet,
well graded. Sand is fine to coarse.
7.35 to 7.45m- no recovery.
Fine to medium SAND with minor silt, grey,
medium dense, wet, poorly graded.
Fine to coarse GRAVEL with trace sand and
trace silt, grey, subangular to subrounded,
medium dense, wet, well graded. Sand is fine to
coarse.
Fine to coarse SAND with minor silt, grey,
medium dense, wet, well graded.
8.4 to 9.1m- no recovery.

6

7

8

9

Sandy fine to coarse GRAVEL with trace silt,
grey, subangular to subrounded, dense, wet,
well graded. Sand is fine to coarse.
9.4 to 9.55m- no recovery.
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TONKIN & TAYLOR LTD

BH No: PAP-POD07-BHCPT017
Hole Location: 218 Rutland Street

BOREHOLE LOG
PROJECT: CHCH TC3 GEOTECHNICAL INVESTIGATIONS

LOCATION: PAPANUI

DRILL FLUID: LP2000

W

D

-2

1/1/2/2/2/2//
3/2/2/2/2/1/
2/2/2/2/2/2
N=24

MD

11

DEFECT SPACING
(mm)

COMPRESSIVE
STRENGTH
(MPa)

SHEAR STRENGTH
(kPa)
0

1

2

3

4

5

0

1

2

3

4

5

6

7

0

1

2

3

4

CHECKED: DAA

SOIL DESCRIPTION
Soil type, minor components, plasticity or
particle size, colour.
ROCK DESCRIPTION
Substance:

10
25
50
100
200
1
5
20
50
100
250
50
250
1000
2000

GRAPHIC LOG

DEPTH (m)

R.L. (m)

SAMPLES

CASING

METHOD

GW

PQDT

WATER

TESTS

SPT

YALDHURST
MEMBER OF
THE
SPRINGSTON
FORMATION
(ALLUVIAL)

71

FLUID LOSS

MINERAL COMPOSITION.

56

ORIGIN,

CORE RECOVERY (%)

GENERIC NAME,

LOGGED BY: T&T-DG
ENGINEERING DESCRIPTION

CLASSIFICATION

GEOLOGICAL UNIT,

WEATHERING

NZMG, MSL (CCC 20/01/12 Datum -9.043m)

HOLE FINISHED: 28/5/13
DRILLED BY: Pro-Drill

STRENGTH/DENSITY

DATUM:
GEOLOGICAL

DRILL METHOD: PQDT/RM/Auto SPT

CONDITION

8.39 m

HOLE STARTED: 28/5/13

MOISTURE

R.L.:

JOB No: 52003.000

DRILL TYPE: Roto-Sonic Mud

CLASSIFICATION SYMBOL

CO-ORDINATES: 5745236.84 mN
2479479.12 mE

SHEET 2 OF 2

Defects:

Rock type, particle size, colour,
minor components.
Type, inclination, thickness,
roughness, filling.

5

Sandy fine to coarse GRAVEL with trace silt,
grey, subangular to subrounded, dense, wet,
well graded. Sand is fine to coarse.
10.4 to 10.7m- no recovery.
10.7m- medium dense.
10.95 to 11.15m- no recovery.

11

End of borehole at 11.15mbgl (target depth)
-3

12

12

13

13

14

14

15

15

16

16

17

17

18

18

19

19

-4

-5

-6

-7

-8

T+T_DATATEMPLATE-SPT.GDT rcb

-9

-10

-11

20
Log Scale 1:50
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TONKIN & TAYLOR LTD

Hole Location: 332 Cranford Street

BOREHOLE LOG
PROJECT: CHCH GEOTECHNICAL INVESTIGATIONS

LOCATION: ST ALBANS

DRILL FLUID: LP2000

FILL

SM

1

SPT

44

5
S

Pt

PQDT
SPT

4

3
3

PQDT
SPT

22

100

33

43

2

0/0//0/0/0/0
N=0
ATP@3.5m
FC@3.5m

PQDT

100

VS

2/2//1/2/1/3
N=7

SPT

67

FC@5.4m

F

ML

1
L

6

5/5//5/5/6/6
N=22

PQDT
SPT

1/1/1/1/1/2//
2/2/2/1/1/2/
2/2/2/1/2/2
N=21

MD
GW

7

PQDT
SPT
PQDT

100
44
100
89

DEFECT SPACING
(mm)

COMPRESSIVE
STRENGTH
(MPa)

SHEAR STRENGTH
(kPa)

10
25
50
100
200
1
5
20
50
100
250
50
250
1000
2000

Substance:

1

2

3

4

5

0

1

2

3

4

5

6

7

0

1

2

3

4

Defects:

Rock type, particle size, colour,
minor components.
Type, inclination, thickness,
roughness, filling.

5

1

PEAT with trace silt and trace gravel, dark
brown, fibrous to amorphous, soft, wet, high
plasticity. Gravel is fine to medium, subangular
to subrounded.
1.7 to 1.95m- no recovery.
1.95m- trace fine to medium sand.
2.1m- some silt.
2.4 to 3.0m- no recovery.
3.0m- very soft.
3.15 to 3.45m- no recovery.

2

3

4

2

0

100

ROCK DESCRIPTION

4

SP

T+T_DATATEMPLATE-SPT.GDT rcb

Soil type, minor components, plasticity or
particle size, colour.

Organic SILT with some sand, brownish grey,
very soft, wet, high plasticity. Organics are
fibrous and amorphous. Sand is fine to medium.

OH

5

Log Scale 1:50

SOIL DESCRIPTION

1.2m- wet.

W

3/2//1/1/0/1
N=3

0

CHECKED: DAA

Silty fine to coarse SAND with minor gravel
and trace rootlets, dark brown, moist, well
graded. Gravel is fine to coarse, angular to
subangular.
Fine to medium SAND with minor rootlets and
minor silt, light brown, moist, poorly graded.
0.5 to 1.5m- no recovery.

M

SP

6

Hand Auger

33

YALDHURST
MEMBER OF
THE
SPRINGSTON
FORMATION
(ALLUVIAL)

GRAPHIC LOG

DEPTH (m)

R.L. (m)

SAMPLES

TESTS

CASING

WATER

FLUID LOSS

MINERAL COMPOSITION.

METHOD

ORIGIN,

CORE RECOVERY (%)

GENERIC NAME,

LOGGED BY: MWH-RM
ENGINEERING DESCRIPTION

CLASSIFICATION

GEOLOGICAL UNIT,

WEATHERING

NZMG, MSL (CCC 20/01/12 Datum -9.043m)

HOLE FINISHED: 9/4/13
DRILLED BY: Pro-Drill

STRENGTH/DENSITY

DATUM:
GEOLOGICAL

DRILL METHOD: PQDT/Auto SPT

CONDITION

6.43 m

HOLE STARTED: 9/4/13

MOISTURE

R.L.:

JOB No: 52003.000

DRILL TYPE: Roto-Sonic

CLASSIFICATION SYMBOL

CO-ORDINATES: 5745485.06 mN
2479949.49 mE

SHEET 1 OF 2

BH No: STA-TC201-BH001

S

4.5m- firm.
4.6 to 4.95m- no recovery.
SILT with minor organics and minor sand, grey, 5
firm, wet, low plasticity. Organics are fibrous
(wood) and amorphous. Sand is fine to medium.
5.15m- trace amorphous and fibrous organics.
5.5 to 5.7m- some fibrous organics (wood).
Fine to medium SAND with trace gravel, trace
organics, and trace silt, light grey, loose, wet,
6
poorly graded. Gravel is medium to coarse,
subrounded. Organics are fibrous.
6.0m- medium dense.
Sandy fine to coarse GRAVEL with trace silt,
grey, subangular to subrounded, medium dense,
saturated, well graded. Sand is fine to coarse.
7
6.3 to 6.45m- no recovery.

-1

7.7 to 7.95m- no recovery.
8

8

9

9

-2

1/1/2/2/2/2//
3/2/2/2/2/2/
2/2/2/1/2/2
N=24

-3

9.4 to 9.45m- no recovery.
10
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TONKIN & TAYLOR LTD

Hole Location: 332 Cranford Street

BOREHOLE LOG
PROJECT: CHCH GEOTECHNICAL INVESTIGATIONS

LOCATION: ST ALBANS

DRILL FLUID: LP2000

3/3/3/3/2/2//
2/1/2/1/0/1/
1/2/1/2/2/3
N=18

-4

S

MD

DEFECT SPACING
(mm)

COMPRESSIVE
STRENGTH
(MPa)

SHEAR STRENGTH
(kPa)
0

1

2

3

4

5

0

1

2

3

4

5

6

7

0

1

2

3

4

CHECKED: DAA

SOIL DESCRIPTION
Soil type, minor components, plasticity or
particle size, colour.
ROCK DESCRIPTION
Substance:

10
25
50
100
200
1
5
20
50
100
250
50
250
1000
2000

GRAPHIC LOG

DEPTH (m)

R.L. (m)

SAMPLES

METHOD

CASING

GW

PQDT

WATER

TESTS

SPT

YALDHURST
MEMBER OF
THE
SPRINGSTON
FORMATION
(ALLUVIAL)

100

FLUID LOSS

MINERAL COMPOSITION.

44

ORIGIN,

CORE RECOVERY (%)

GENERIC NAME,

LOGGED BY: MWH-RM
ENGINEERING DESCRIPTION

CLASSIFICATION

GEOLOGICAL UNIT,

WEATHERING

NZMG, MSL (CCC 20/01/12 Datum -9.043m)

HOLE FINISHED: 9/4/13
DRILLED BY: Pro-Drill

STRENGTH/DENSITY

DATUM:
GEOLOGICAL

DRILL METHOD: PQDT/Auto SPT

CONDITION

6.43 m

HOLE STARTED: 9/4/13

MOISTURE

R.L.:

JOB No: 52003.000

DRILL TYPE: Roto-Sonic

CLASSIFICATION SYMBOL

CO-ORDINATES: 5745485.06 mN
2479949.49 mE

SHEET 2 OF 2

BH No: STA-TC201-BH001

Defects:

Rock type, particle size, colour,
minor components.
Type, inclination, thickness,
roughness, filling.

5

Sandy fine to coarse GRAVEL with trace silt,
grey, subangular to subrounded, medium dense,
saturated, well graded. Sand is fine to coarse.
10.7 to 10.95m- no recovery.

11

End of borehole at 10.95mbgl (target depth)

11

-5

12

12

13

13

14

14

15

15

16

16

17

17

18

18

19

19

-6

-7

-8

-9

-10

T+T_DATATEMPLATE-SPT.GDT rcb

-11

-12

-13

20
Log Scale 1:50
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1.00
1.10
1.30

45
1.95

2

2.10
2.30
2.40
2.50

100

2.60

2.85

3
10

20

100

4

NOT RECORDED

Roto Sonic VB

100

4.95

5
5.20
5.30
5.40

6
20

100

7

7.00
7.20

35
8

30

9

9.00

Last Generated: 22/08/2012 12:17:28 p.m.

35
9.65

95
Method
CC
concrete core
OB
open barrel
SSA solid stem auger
HSA hollow stem auger
WASH wash drill
PQ3 PQ Triple Tube
HQ3 HQ Triple Tube
NQ3 NQ Triple Tube
NMLC NMLC Triple Tube
DP
Direct Push
DT
Dual Tube (70mm)
Casing

USC Classification
CH
CI
CL
GC
GM
GP
GW
MH
ML
OH
OL
PT
SC
SM
SP
SW

Inorganic CLAYS high plasticity
Inorganic CLAYS medium plasticity
Inorganic CLAYS low plasticity
Clayey GRAVEL
Silty GRAVEL
Poorly Graded GRAVEL
Well Graded GRAVEL
Inorganic SILT high plasticity
Inorganic SILT low plasticity
ORGANIC CLAY medium to high plasticity
ORGANIC SILT low plasticity
PEAT and highly organic soils
Clayey SAND
Silty SAND
Poorly graded SAND
Well graded SAND

Consistency
VS very soft
S soft
F firm
S stiff
VS very stiff
H hard
Density
VL very loose
L loose
MD medium dense
D dense
VD very dense

Soil Samples
B bulk
U undisturbed
D disturbed
Water

at end of
excavation
at time of
excavation
at time of
closure

Geological Unit

Backfill

Notes

SPT at 1.5m
N=1
1/0, 1
450mm (SS)

SPT at 3m
N=0
0/0, 0
450mm (SS)

SPT at 4.5m
N=0
0/0, 0
450mm (SS)

SPT at 6m
N=4
0/1, 3
450mm (SS)

SPT at 7.5m
N = 37
3/15, 22
450mm (SS)

SPT at 9m
N = 47
10/23, 24
450mm (SS)

In Situ Testing
Graphic Log
PP pen penetrometer
Topsoil
VS vane shear
SPT std. pen. test
SILT
SS split spoon
SC solid cone
SAND
HB hammer bouncing
SH sinks under own weight
Peat
Moisture
D dry
Backfill
M moist
W wet
S saturated

Laboratory Testing

In-Situ Testing

Sample

Moisture

USC Description

SILT with trace rootlets; brown. Stiff to very stiff; dry;
low plasticity; friable (TOPSOIL).
SILT with some gravel and minor sand; brown. Stiff;
moist; low plasticity. Gravel is medium to coarse
grained and rounded to subrounded. Sand is fine to
medium grained.
0.4m Becomes with no gravel; greyish brown with
orange brown and dark brown mottling. Dry.
0.5m Becomes with trace of gravel. Gravel is
medium to coarse grained and rounded to
subrounded.
0.7 Becomes greyish brown with reddish brown
mottling.
0.9 Becomes with no gravel; grey. Soft.
SAND with some silt and minor gravel; grey. Loosely
packed; moist. Sand is fine to coarse grained and
well graded. Gravel is fine to medium grained and
rounded to subrounded.
PEAT with some silt and minor sand; dark brown.
Soft; moist. Peat is fibrous.
SILT; grey. Firm; moist; moderate plasticity.
PEAT; dark brown. Soft; moist. Peat is fibrous.
SILT with some peat; grey. Very soft; wet; moderate
plasticity. Peat is fibrous.
2.0m Becomes greyish brown.
PEAT; dark brown. Soft; wet. Peat is fibrous.
SILT with some peat; brownish grey. Soft; wet;
moderate plasticity.
PEAT; dark brown. Soft; wet. Peat is fibrous.
SILT with some peat; brownish grey. Soft; wet;
moderate plasticity.
PEAT; dark brown. Soft; wet. Peat is fibrous.
SILT with some peat; brownish grey. Soft; wet;
moderate plasticity.
3.45m Becomes very soft.
3.9m Becomes soft.
SAND some silt; grey. Moderately packed; wet. Sand
is fine to medium grained.
Sandy SILT; grey. Firm; wet; low plasticity. Sand is
fine to medium grained.
SILT with some sand; grey. Firm; saturated; low
plasticity.
SAND with some silt; light brown. Loosely packed;
saturated. Sand is fine to coarse grained and well
graded.
5.6m Becomes with minor silt.
6.0m Becomes with no silt.
Sandy GRAVEL; greyish brown. Loosely packed;
saturated. Gravel is fine to medium grained, well
graded and rounded to subrounded.
GRAVEL with some sand and cobble inclusions;
brownish grey. Loosely packed; saturated. Gravel is
fine to coarse grained, well graded and rounded to
subrounded. Sand is fine to coarse grained and well
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1.

INTRODUCTION

Property Economics has been engaged by Christchurch City Council (‘CCC’) to provide a high
level synopsis of the potential for part of the Cranford Basin area subject to a potential
rezoning (refer Appendix 1) to be developed for commercial and / or industrial activities from
a market perspective and within the context of the RMA. Specific consideration will be given
in respect of the potential for such activity to generate adverse distribution effects
(commercial activity), and the efficient use of the land resource (industrial activity) in the
context of growth and recovery of the city post-earthquakes.
This overview report is designed to assist CCC in the formulation of its S32 report for the
potential rezoning and allow Council to take a more informed position on the merits of the
potential for future commercial and industrial activities within the rezone area.
It is Property Economics’ understanding that the land area within the Cranford Basin subject
to the potential rezoning is approximately 55ha. This land area represents the balance of the
land not required for infrastructural storm water and transportation works within the basin.
The bulk of this residual land is envisaged for residential development and would be rezoned
from Rural (as per the Operative Plan) to Urban.
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2.

COMMERCIAL POTENTIAL (RETAIL / OFFICE)

The potential 55ha land parcel, adopting average greenfield capacity yields as adopted in the
Christchurch proposed Replacement District Plan (‘pRDP’) of 15 dwellings per hectare, would
equate to a total residential capacity for the subject area of around 825 homes. This yield is
utilised in the subsequent analysis.
Property Economics is unaware of any infrastructural or environmental constraints within the
subject land that would prevent this average yield being achieved.
Applying the current Christchurch average household income to this yield, the total at
capacity generated retail expenditure derived from this development would equate to around
$13m per annum in 2015 NZD.
Of course this new suburb (titled Cranford Basin for the purposes of this analysis) does not
sit in isolation from the rest of the Christchurch market. It would in effect represent
residential infill of previously undeveloped land within the city’s urban fabric. As such the
Cranford Basin development would integrate with the wider city network and not represent a
separate catchment from a commercial perspective. In this regard Cranford Basin needs to
be considered in the context of the surrounding suburbs in which it is sited in the northern
area of Christchurch.
From a retail perspective there are a number of centres in the surrounding area that would
assist serving any development in the Cranford Basin. The current higher order centres (in a
centre hierarchy context and envisaged in the pRDP) include Northlands / Papanui and The
Palms. Further north there is Northwood Mega Centa in Belfast (and Styx Town Centre
consented but yet to be actioned), while south is Merivale, Edgeware and the Central City.
All these centres have overlapping trade catchments to varying degrees, but given their close
proximity to Cranford Basin would assist in meeting the retail requirements of Cranford Basin
residents.
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Figure 1: Existing and Proposed Centre Network

Retail expenditure generated in Cranford Basin would be spread among all the identified
centres (among others as well e.g. Riccarton) to various levels depending on the consumers
purpose of trip, but nonetheless they would all remove retail expenditure available for any
future localised retail offer in the rezoned area.
Furthermore, as part of the pRDP Commercial Chapter process (being heard by the
appointed Independent Panel during May 2015) there are a number of site specific
submissions whose merits to accommodate commercial development (retail and office) need
to be evaluated in terms of their appropriateness and ability to facilitate commercial
development (retail and office) and trade based activity. Some of these submissions would
involve enabling the expansion of nearby centres which would represent a consolidation of
activity which is part of the pRDP higher order approach as Property Economics understands.
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An initial review of some of these submissions would suggest they are likely to be better
placed to accommodate a portion of retail growth generated in any Cranford Basin residential
development, particularly the higher order comparative retailing (i.e. non-convenience store
types).
Another consideration for this overview is the Bulk Retail Park (‘BRP’) zone for land
immediately adjacent (north) of the subject Cranford Basin land. The land within this zone is
largely developed so represents limited opportunity for material new retail capacity.
Despite its BRP zone, this centre does contain some localised convenience offers within the
food and beverage component of the centre. The BRP zone of this centre is considered not
to truly reflect many of the activities operating within the centre, and as such represents a
mismatch between zone and on-the-ground commercial outcomes. Ultimately, the centre is
considered to offer little in the way of meaningful ability to accommodate retail activities
resulting from the increased demand from Cranford Basin.
Taking all the above into account, the most appropriate retail (and office) activity and
opportunity for the Cranford Basin development is considered to be a relatively small
localised convenience commercial offer (retail and commercial services), a centre designed to
primarily meet the frequently required convenience necessities of its core localised market.
Such a centre would be small in scale and scope, and be approximately 1,000sqm GFA in
size. This equates to a net commercial land requirement of 0.2-0.3 hectares, excluding land
for any community facilities, urban parks, transport interchange, etc. if deemed appropriate.
Note this includes a provision for convenience commercial and professional service activities.
From a trading productivity perspective, a centre of this function and scale would be best
situated on a main road through the development such as Cranford Street or the proposed
new link road through the development to Winters Road. This would enable the centre a
better opportunity to ‘tap’ into the opportunistic drive-by market and increase the economic
performance and viability of the centre, and its potential for longer term success.
Stand-alone commercial office activity (or office park) is not considered appropriate (apart
from a small scale activity identified above and would form part of any convenience centre).
Such development would represent increased inefficiency in the market and would likely
result in increased community costs that are unlikely to be outweighed by community
benefits.

Printed 16th April 2015

7

Chapter 14- Cranford Basin Section 32

3.

INDUSTRIAL ACTIVITY POTENTIAL

Assessing the potential for industrial activity to be developed within the Cranford Basin, and
the need for additional industrial zone land in general needs to be considered within the
wider Christchurch market context.
Industrial activities typically service more extensive markets than retail and commercial
activities, and generally require only one operational site within a city, whereas many
retailers require a multi-store network.
Briefly, at the city wide level, there is ample vacant capacity of industrial zoned land (both
existing and proposed new greenfield land as identified within the Land Use Recovery Plan
(‘LURP’)) within the city to accommodate all of Christchurch’s foreseeable industrial demand
well into the future.
Chapter 6 of the Regional Policy Statement seeks to rezone a further 488ha (rounded) of
land currently with a variety of zonings to industrial zonings, on top of the existing zone
provision. These are identified as greenfield business priority areas in the LURP and are
coloured blue (for the purposes of this analysis) in the following map.
Additional to this is the land available for industrial activities to locate within the Special
Purpose Airport Zone (around 143ha), further dampening demand for ‘new’ industrial land in
the future given the competitive market for industrial business location.
In total, previous economic analysis and future industrial modelling undertaken by Property
Economics on the Christchurch market, indicated that there is currently in excess of 1,000 ha
of land available for industrial activities, while additional industrial land demand to 2031
based on projected industrial growth was in the order of 370ha. The analysis indicates there
is a significant level of ‘fat’ in the city’s industrial land supply to meet current and
foreseeable future requirements.
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Figure 2: Business Greenfield Priority Areas
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The areas surrounding the proposed Cranford Basin rezone area are heavily biased towards
residential activity, with only a small commercial / industrial precinct immediately north of
the subject land on Cranford Street. The residential / industrial interface needs to be treated
carefully as there is a higher propensity for environmental conflicts to be generated and
reverse sensitivity issues to arise. These issues can generate legitimate concerns for both
land use types moving forward, with their compatibility typically weakened the ‘heavier’ the
industrial activity.
Given the extent of surrounding residential activity and the significant infill of the Cranford
Basin itself with residential activity, the opportunity for heavier industrial activity to be
established is considered very limited, and probably not a prudent activity type to enable
within the rezoning. The more judicious industrial activities worthy of further consideration
in my view are the light industrial business including trade based activities (as defined in the
pRDP).
These activity types are prevalent in the Christchurch market, and given the rebuild and
recovery process are likely to represent a healthy proportion of light industry growth over
the next decade or so. These industrial activities have more compatibility with residential
land use (than heavy industry comparatively) and can locate alongside such if managed
appropriately.
To this end, there is then a need to consider the surrounding provision for such activities
within northern Christchurch to ensure these operations can locate within the area. On the
southern edge of the subject land is an existing trade supply destination for a small cluster of
trade based business (e.g. Mico Plumbing, PlaceMakers, Plumbing Plus to name a few). This
area, largely developed, would assist in servicing the trade requirements of Cranford Basin,
albeit a small extension of this area (the adjacent paddock block) into the rezone land would
assist in facilitating and servicing the increased demand for these activities.
Further to this there are other site specific submissions in the pRDP process that would
provide the opportunity for some of these store types to develop and meet future demand,
specifically the Homebase Centre on Marshland Road, albeit acknowledging no decision has
been made on the merits of this submission at this point in time.
At a high level, there is no burgeoning industrial market demand for land that cannot be
satisfied within the city’s existing industrial land provision.

At a more localised level, a

significant new industrial land provision is to become available in Belfast as per the LURP.
Therefore in Property Economics view, only consideration should be given for a small
expansion of the existing industrial provision on the southern edge of the proposed rezone
area to accommodate light industrial activity (predominantly trade based activity in all
likelihood).
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The wider area is projected to see significant new building activity (primarily residential) as
the recovery of the city takes hold which in itself would fuel demand for trade based
activities. These activities are best provided local to where that development is to occur for
efficiency reasons, and therefore an increased provision for such would provide the city with
a more economically efficient provision and network. This is particularly relevant given the
recovery and rebuilt process is likely to be a long term proposition, not a short term fix, i.e.
development capacity in the surrounding area is projected to accommodate new growth for
over 20 years.

4.

SUMMARY

In general, and at a high level, there are three core sectors / activity types given
consideration in this overview to determine land use efficiencies in the context of the RMA
from the potential rezoning of the Cranford Basin from Rural to Urban. These are:
1. Retail
The net additional retail demand generated from the Cranford Basin development is
not considered significant in a retail GFA context. Existing centres in the network
would more efficiently meet this demand, apart from the potential for a small scale
convenience offer requiring land in the order of 0.2-0.3 ha.
2. Office
No material office development within Cranford Basin is considered efficient or
appropriate (particularly in the context of the Central City recovery), apart from a
small professional service provision (i.e. doctors, physio, etc.) that is scaled
appropriately to the aforementioned retail offering.
3. Industrial
In relation to heavy industrial activity, the Cranford Basin is not considered
appropriate with sufficient land provision in Christchurch to satisfy such demand. In
terms of light industry and trade based activity, and extension of the existing
PlaceMakers trade node has merit, and can complement the development of
residential activity if managed appropriately. This is likely to generate economic
efficiencies in the network and a more effective and balanced city wide provision.
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APPENDIX 1: CRANFORD BASIN PROPOSED REZONE AREA
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Introduction

Christchurch City Council (CCC) is considering a proposal to alter the zoning of part of the Cranford Basin from
Rural to Urban. The area to be rezoned is around 55 ha and is the remnant land not required for storm water
and transport works (see Figure 1). In this paper we provide high level commentary about the potential
effects, their likely scale and direction. This paper has been prepared under tight timeframes and therefore
contains limited detailed analysis. Where possible we have used available information and data to inform
our discussion but we did not undertake any detailed analysis. We strongly recommend completing the
necessary quantitative analysis when the opportunity arise as this would confirm and clarify the arguments
presented in this paper.
It is our understanding that the Council wishes to understand the potential economic efficiencies associated
with changing the zoning from Rural to Urban with a particular focus on whether the continued use of the
land for rural purposes is an efficient use of the land resource in terms of Section 7(b) of the Resource
Management Act.

Figure 1: Cranford Basin – Area
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Key Considerations

The subject site is located in the Cranford Basin and we understand that only areas falling outside the high
risk flooding areas are included in the application. Therefore, we consider only land than can be realistically
used for residential/urban land uses. Currently, the area is being used for land intensive rural industries with
limited capital intensive activities.
Land is a valuable resource. Areas at a city’s fringe can fulfil a number of important functions in the urbaneconomic environment and it tends to accommodate activities which use the natural land resource. In some
cases this fringe areas also contains land resource that is inactive (i.e. not using in active production
processes). As the urban and built environment expands, a need arises to transition the land resource
towards more capital intensive uses. The general sequencing of this transition is well documented and the
need to actively manage this process is a key planning issue. The area where this transition takes place is
also one where urban and rural uses mix and often clash. The Cranford Basin study area is an example of an
area where these tensions have to be managed and CCC is currently engaged in this management process
through which it is seeking to protect valuable resources while enabling high quality development outcomes.
In this section we outline some of the key points that should be considered when assessing the potential
economic effect of rezoning the site from rural to urban – specifically residential. These considerations can
be grouped into the following themes:



The loss of (potentially) productive land (potential contribution),



The direct and induced effects of changing land use and how it enables (or detracts)
economic activity (Additional Economic Activity), and



The change in urban form and the associated economic flow-on effects.

Each theme is explored below.

2.1

Potential Contribution

Rural areas provide various external benefits and even apparently unproductive lands often provide unique
such as aesthetic value. Open space preservation is often the antithesis of urban expansion, particularly into
productive rural land, and ecologically or culturally valuable lands.
The first theme relates to the potential loss of productive rural land to other land uses. Such a loss would
mean that the economic value of the activity taking place on the land would be replaced by another activity.
If the land is converted from primary production to another urban use such a residential activity, then the
economic return from the rural activity would be lost. The current economic contribution of the study area
is a function of the activity that is currently undertaken on the land as well as the activity that could be
undertaken. That is the production potential of the area.
The net additional economic effect of the rezoning is the difference between the economic contribution of
current activities and the enabled uses plus any adjustments to reflect any lost option values. Option values
include the value placed on maintaining or preserving an asset or amenity even if there is little or no
likelihood of the individual actually ever using it. Further the option value is recognised as an element of the
total economic value (TEV) of environmental resources. It is however not always possible or practical to
estimate and quantify all these values and in a many instances only the current and potential contributions
2
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are estimated based on the relationship between the area covered, the type of economic activity on that
area and the economic performance ratios (e.g. GDP per hectare, employment per hectare and GDP per
employee). These values are then used as part of Discounted Cash Flow Analysis to translate the current and
future activity (and value) into a single figure, normally a Net Present Value (NPV) number. This approach
assumes that the current economic parameters capture all relevant economic features such as: rural
(predominantly agricultural) productivity, production economies (spatial scale and intensity requirements),
consumer preferences and incomes, and developer/development costs. Understanding current and
potential economic values provides a baseline against which the economic effects can be estimated.
A desktop review of the area suggests that the current scale of activities in the study area is fairly limited.
This suggests that the resource is not currently used to optimum levels. The specific reasons for this could
be due to:


Capital and investment values,



Economic production size limits (diseconomies of scale issues),



Site specific issues such as drainage and topography considerations,



Market factors such as uneconomic returns on the goods/produce that can be cultivated
on the site, and



Seasonality affects.

In this paper we at interested in the first point because a rational investor/business owner would seek to
optimise the returns generated by the asset (the land) by investing in its productive capacity by way of capital
expenditures and investment. If this was possible then one would expect multiple higher value horticulture
activities (greenhouses etc.) in the study area. Over time, the return on the land value (capital) is likely to
exceed the return generated by the horticulture activities. This suggests that an investor will regard the value
of the land in terms of its productive value (ability to generate profits), real estate value (the land’s ability to
store value) and the consumptive value (any other aesthetic and other issues that have no effect on the
income earning capacity; this can include attributes such as location and proximity). The real estate and
consumptive values are normally reflected in sales prices (of the land and not any business concerns
operating on the land).
Normally move to higher order use when the return exceed NPV associated with the ongoing activity.
Rezoning the land from rural to urban will enable a new set of activities to be undertaken. However the
rezoning should only proceed if the new activity is likely to generate economic effects which are greater
(more positive) that those generated by the current and potential activities.
In general, investors and households will utilise a piece of land (real estate) to generate the maximum
economic value. The maximum value is of course subject to a range of limitations and constraints guiding
the type of activity that can be (legally) undertaken on the land (including land use controls). A high level
review of the latest business demography statistics for the area shows that overall scale of agriculture activity
in the study area is small. Combining the business statistics with sectoral performance estimates (output and
Value Add per sector) suggests that the annual value of the (rural industry) production in the study area is
around $115,000 (output) with annual Value Add of some $40,000. Clearly this suggests that the area is not
an intensive production area. Assuming that the production intensity remains stable over the next 30 years
then the value of the activity is estimate at $880,000 (Value Added; ranging between $680,000 and $1.2m1).

1

Using discount rates of 2% 6%
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Depending on the average densities used when developing the site, there is potential to deliver around 235
to 275 new residential sites2. This suggests that the total construction cost (to build the residences) could be
in the order of $57m-$67m. This excludes any civil and site preparation work that would increase the
economic impacts (GDP, employment and income) associated with the construction activity. The
construction impacts are one-off impacts that occurs over the period that the land is developed and the
dwellings are constructed. Importantly, not all of these effects are ‘new’ and some of the growth could be
located at other sites around the city and any comparison of the economic value of the site has to reflect any
transfer effects (also called additionality). This is only the net additional components should be included.
When assessing the economic effects (or undertaking an economic impact assessment) it is necessary to
exclude effects that would have taken place independently/irrespective of the proposal (or proposed
development). There are a number of different ways to present transfer effects. For example, in some cases
the transfer effects are excluded from the assessment approach and the results are presented as ‘net
additional’. In other situations the ‘foregone expenditure’ (opportunity cost) is estimated and only the
change (above/below) the baseline is measured. Essentially, these approaches seek to isolate the
component of effects that is attributable to the proposal/proposed development.
In the context of the Cranford Basin assessment, a full assessment would consider not only the current (and
potential) land resource based activity against the proposed activity but also the alternatives (other locations)
where the development could be accommodated. Such an assessment would offer insight into the true
‘additionality’ of activity that would be facilitated due to the rezoning. This implies that the up-zoning of the
study area will facilitate a move towards higher order land use.
In addition to the construction effects and impacts, a range of ongoing effects will be facilitated (discussed
in the next section).

2.2

Additional Activity

The second theme relates to the effects that will be facilitated and unlocked by rezoning the study area.
Some of these effects are one-offs and some are ongoing in nature. These are important effects because the
stimulate the economy and have direct, indirect and induced effects that can be measured using indicators
such as Gross Domestic Product (GDP), employment and income.
The construction impacts are relatively short lived for each property but they align with the construction
delivery schedule. It is important to realise that the construction impacts are one-offs and once residents
move into the new dwellings the impacts will change, becoming ongoing in nature. Due to the ongoing nature
of these effects, the cumulative effects generally outweigh the construction effects. The ongoing economic
impacts come from how the ‘new’ activity interacts with the wider economy and includes aspects such as
household spending in terms of retailing, utilities, transport, financial products and services, recreation, and
council rates.
Where a development is facilitated by changing the relevant zoning, it unlocks and contributes to a series of
other economic influences and effects on the wider city-economy. Further, it is costly and difficult to undo
the investment decisions and investments meaning that is it crucial to ensure that the rezoning approach is
based on a sound evidence base.

2

This is based on a total area of 55ha, 70% of the area used for lots and lot sizes ranging between 600m 2 and 700m2.
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2.3

Efficient urban form

A key consideration when assessing the potential economic effects of rezoning the study are is the potential
contribution it could make to delivering a compact Christchurch with an efficient urban form. The wider
North-West area of the City is generally recognised as having difficult geotechnical land restricting the use of
this land for residential (and other) uses. The Cranford Basin area that is earmarked for rezoning (from rural
to urban) will contribute towards an efficient urban form. From an economic perspective, urban form is
important because it reduces, limits and avoid unnecessary (and wasteful) economic transactions freeing up
resources for more productive use. Key benefits of compact urban form includes (but aren’t limited to):


Lower per capita transport costs (internal fixed costs such as vehicle cost and residential
parking; internal variable costs such as travel time, vehicle operation and crash injuries;
and external costs such as accident risk, congestion, parking costs and environmental
externalities/costs).



Lower per capita travel times,



Lower per unit infrastructure costs (including water, roads, telecommunications and
other),



Reduced land consumption and reduced loss of open space/rural land,



Improved environmental outcomes (e.g. lower emissions and improved energy usage),



Improved efficiencies3 in public transport and public service delivery.

These wider effects are felt indirectly and over a long timeframe and can be substantial and these factors
need to be considered as part of the overall assessment. An efficient urban form is important from planning
and transport perspectives as well as an economic perspective. Access to people, goods, services and
information forms a key part of the economic system. The more efficient this access, the greater the
economic benefits through economies of scale, agglomeration effects and networking advantages.
Developing the land in the Cranford Basin will provide an opportunity to improve the urban form in this
location by transitioning from the rural land to the residential use. This will contribute towards higher
densities in the area, in turn using the land more efficiently and capitalising on economies of scale to reduce
operational costs per unit of land. This will also provide opportunities for cost-efficient transport provision.

3

Ability to service an area relative to cost to deliver the service.
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3

Concluding Remarks

The Cranford Basin area has been identify as one potential are where a rezoning from rural to urban could
facilitate and accommodate a portion of Christchurch City’s residential growth. However, up-zoning has to
be undertaken with due care to protect and retain the production potential of the land resource. Once
developed it is difficult to return to the undeveloped state.
This high level overview of the proposed changes in the Cranford Basin area suggests that moving from the
current agriculture activities to urban activities (particularly residential) would be interpreted as moving the
land to a higher economic use. The area in the study area has seen little (active) activity since 2000 with only
two registered rural industry-type firms in the area. Agriculture, and rural industry related employment is
put at less than 2, down from around 6 in 2000. This suggests that area has not been actively used for the
past 15 years. The potential reasons for this are diverse and could range from agricultural-economic
constraints (e.g. soil/drainage issues) to real estate market activities (e.g. land banking). We did not explore
these issues. In light of the low activity in the land over the past 15 years, including a period of high growth,
it is argued that the overall potential of the land is probably limited as it would have been taken up if
financially viable (with a sufficient return). This means that a move to urban use is justified4 as the
opportunity costs (of losing the production potential) is likely to be small. The overall economic effects
associated with the up-zoning is likely to come from three sources:
1. The efficiency gains associated with good urban form –transport savings accruing to households and
better servicing costs (on a per capita basis).
2. The construction phase a set of positive economic impacts will be felt.
3. A set of ongoing effects arising from household demand for goods and services.
Combined, the positive and lasting effects associated with these three sources are likely to outweigh the
potential value of the associated land resource.

4

Subject to a detailed assessment.
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