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1.

APOLOGIES

2.

DECLARATION OF INTEREST
Members are reminded of the need to be vigilant to stand aside from decision making when a conflict
arises between their role as a member and any private or other external interest they might have.

3.

DEPUTATIONS BY APPOINTMENT

4.

PRESENTATIONS

5.

ACTING CHIEF EXECUTIVE REPORT
Report to be separately circulated.
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LAND USE RECOVERY PLAN – ACTION 33 - CHRISTCHURCH CITY COUNCIL’S PRIORITISED
INFRASTRUCTURE PROGRAMMES
Contact
Executive Leadership Team
Member responsible:

(Acting) General Manager, City
Environment Group

N

Officer responsible:

Transport and Research Unit
Manager, Strategy & Planning

Y

Author:

Richard Holland, Network Planning –
Transport

N

1.

2.

Contact Details

Richard Osborne, 8407

PURPOSE AND ORIGIN OF REPORT

1.1

The report addresses Action 33 of the Land Use Recovery Plan (LURP).

1.2

The LURP was endorsed by the Council on 28 November 2013 and was gazetted on
6 December 2013.
It provides direction for residential and business land use
development to support recovery and rebuilding across metropolitan greater Christchurch
for the next 10 to 15 years. Action 33 of the LURP requires the Council to provide details
of changes and variations to Local Government Act instruments to the Minister of
Canterbury Earthquake Recovery for consideration within six months of its Gazettal.

EXECUTIVE SUMMARY

2.1

Action 33 of the LURP states the following:
“Christchurch City Council, pursuant to section 26(4) of the CER Act, must amend Local
Government Act Instruments to the extent necessary to provide for prioritised
infrastructure programmes that identify capacity requirements and optimise available
resources and funding to support the development of Greenfield priority residential and
business areas, key activity centres, neighbourhood centres and intensification and
Brownfield areas.
Details of changes and variations to be provided to the Minister for Canterbury
Earthquake Recovery for consideration within 6 months of Gazettal of this Recovery Plan
for the Minister to determine if any amendments will be made to the relevant instruments
and, if so, how they are to be given effect to, including any public process required.”

2.2

3.

The purpose of Action 33 was to enable quick amendments to Local Government Act
(LGA) plans without going through unnecessary process. However, as the LURP was
gazetted on 6 December 2013, the 6 month timeframe referred to above coincides with
the Annual Plan process, which the Council has recently notified for submissions. The
Annual Plan sets out the proposed amendments to the Three Year Plan 2013/16.
Therefore, the Council is already going through a process to ensure that infrastructure is
aligned with development, and as such it is not considered necessary invoke the
Minister’s powers under the Canterbury Earthquake Recovery Act.

BACKGROUND

3.1

The Council currently has a Three Year Plan as a Government directive but will deliver a
ten year Long Term Plan 2015 to 2025 (LTP) next year which is updated in detail every
three years and adjusted every year through the Annual Plan process.

3.2

The provision of infrastructure is articulated through the Annual Plan and Long Term
Plan/Three Year Plan process. Under the Local Government Act 2002, the Council is
required under Section 93 to ensure it produces a ten year plan to describe the
community outcomes and the activities to be undertaken. A detailed capital programme
to address growth and new development for new infrastructure assets along with a robust
renewals programme for existing assets forms part of the LTP. This is subject to
participation of the community in the decision making process through a special
consultative procedure prior to adoption.
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5.

3.3

Within the LTP capital programme, as well as a financial summary, there is a line item
project for all the capital projects or programmes of work that fit into committed, core, and
aspirational activities and indicate the infrastructure programme costs and timing of
delivery. The recent amendments made to the LGA now require that the Council as part
of the 2015/2025 LTP provides a 30 year infrastructure strategy.

3.4

The main instrument to gauge growth is the Christchurch Growth Model which predicts
the uptake of land through development occurring in the city. The household projections
in the LURP are based on the medium scenario. The Council also tracks the number of
lots consented, titled and built on in each development area. This information is also
tracked by CERA for the Greater Christchurch area. Along with the recent Census
information population, household growth, movement and other factors such as business
and commercial activities are monitored.

3.5

Predictive models of the network infrastructure out to 2041 are built to estimate future
requirements for the infrastructure and reflect growth and separate location and area
requirements. With the three waters; wastewater, potable water supply, and storm water,
these models will be updated with Stronger Christchuch Infrastructure Rebuild Team
(SCIRT) work included in terms of as built updates and any capacity increases.
Transport modelling in terms of the SCIRT works has less capacity improvements.
Models are kept current in terms of population changes, land development uptake,
business and commercial development, and capital improvement programmes are
implemented through the LTP.

3.6

This information feeds into the Annual Plan process, which in turn, sets out the proposed
amendments to the Three Year Plan 2013/16. Therefore, the Council is already going
through a process to ensure that infrastructure is aligned with development, which
coincides with the 6 month timeframe for Action 33 of the LURP.

FINANCIAL IMPLICATIONS

5.1

6.

The financial implications will be described within the Annual Plan and updated Three
Year Plan which contains a financial strategy, financial overview and detailed capital
programme including a project by project line item indicating funding and timing. There
are no additional costs associated with the recommendations in this report.

STAFF RECOMMENDATION

That the Committee recommend to the Council that it:
6.1

Continue to use the Long Term Plan and Annual Plan adjustment mechanism as required
by the Local Government Act to provide for prioritised infrastructure programmes that
identify capacity requirements and optimise available resources and funding to support
the development of Greenfield priority residential and business areas, key activity
centres, neighbourhood centres and intensification and Brownfield areas.

6.2

Note that no changes or variations to Local Government Act instruments are
recommended to the Minister for Canterbury Earthquake Recovery as part of Action 33 of
the Land Use Recovery Plan.
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SUMNER ROAD REOPENING PROJECT
Contact
Executive Leadership
Member responsible:

Team

General Manager, City Environment
Group

N

Officer responsible:

Unit Manager, Transport and
Greenspace

Y

Author:

Paul Burden, Road Corridor
Operations Manager

N

1.

3.

John Mackie DDI 941-8096

PURPOSE AND ORIGIN OF REPORT

1.1

2.

Contact Details

This report updates the Committee on the Sumner Road Reopening Project and seeks
endorsement of the proposed approach to risk mitigation in order to reopen the road to all
users. A briefing for the Mayor and Councillor Paul Lonsdale was undertaken on this
matter on Thursday 20 March 2014. At this briefing the Mayor confirmed that a decision
is required from the Council to approve proceeding with this project.

EXECUTIVE SUMMARY

2.1

Sumner Road has been impacted significantly by rock fall as a result of the 2010/2011
earthquakes. The section of road between Evans Pass Road and Summit Road
intersection and Lyttelton has been closed to all traffic since February 2011 due to large
scale rock fall impacts with debris falling onto the road, and the presence of extensive
earthquake induced instability on the slopes and cliff faces above the road. The slopes
above the road are still considered to be at very high risk of rock fall.

2.2

Sumner Road provides a lifeline route, linking the communities of Lyttelton and Sumner,
and it is the preferred route for transport of over-dimensioned and hazardous goods
between Lyttelton Port and the city.

2.3

The reopening of Sumner Road is included in the Land Use Recovery Plan, the Greater
Christchurch Transport Statement and the Christchurch City Council Three Year Plan.

BACKGROUND

3.1

Prior to the 4 September 2010 earthquake, some scaling (removal of loose rocks) was in
progress along Sumner Road. The 4 September earthquake resulted in scattered rock
falls along Sumner Road with significant falls occurring in the road batter above
Battery Point. The road was closed for three months while remediation work was
undertaken to remove unstable rock and clear loose rock over a length of around
150 metres and at a cost of approximately $1 million. Observations revealed several
large potential rock fall hazards along the road and more detailed assessment of these
was scheduled when the 22 February event occurred.

3.2.

The 22 February 2011 earthquake resulted in widespread rock fall and closure of
Sumner Road, which still remains closed. In some locations the road surface was totally
covered by fallen rock, and there was new serious damage to the road batter at
Windy Point. The road surface in this area was buried under up to two metres of debris.
Work was undertaken to remove unstable rock at Windy Point at a cost of approximately
$2.75 million. Inspections of the cliffs revealed much more loose rock present along the
cliffs than there was in September. Work began to scale the obvious loose rock with a
view to reducing the risk of rock fall and reopening the road.

3.3.

The events of 13 June 2011 resulted in extensive rock fall from the bluffs on a scale at
least as great as 22 February, even in those areas where scaling had recently been
completed. Re-inspection showed that the areas previously considered stable had
actually now fallen or, in many cases, were badly damaged and now very unstable. Staff
made the decision to halt all remedial works pending further investigations concerning
the future of the road.
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3.4.

4.

A route options study and multi-criteria assessment was carried out to determine whether
or not the road should be reopened (refer Attachment 1). The preferred option was to
reopen the road with a do-minimum approach to works. Subsequent field investigation
and risk assessments have produced a recommended engineering approach to the risk
mitigation works. The recommended risk mitigation works are consistent with the dominimum approach and consist of source rock deconstruction, construction of two bunds
and some benching of the Crater Rim Bluffs.

COMMENT

4.1

The reopening of Sumner Road is included in the Land Use Recovery Plan, the Greater
Christchurch Transport Statement and the Christchurch City Council Three Year Plan.

4.2

The road corridor from Ferrymead Bridge to Lyttelton has been affected by rock fall and
cliff collapse resulting from the earthquake events of September 2010, February 2011
and June 2011. This report deals with the first section of the corridor, Sumner Road.

4.3

Although the majority of the roads forming this corridor have been able to be cleared of
debris and have in some cases had interim rock fall protection structures in the form of
ballasted shipping containers in place to enable access and local traffic movements, the
section of Sumner Road between Lyttelton and Evans Pass has been closed to full
vehicle operation since February 2011.

4.4

Four sections of the corridor have been identified (refer Attachment 2) which require
major source rock risk mitigation works, in order to address ongoing rock fall hazards and
allow the route to return to its pre-quake Level of Service. These four sections of the
corridor are:
4.4.1

Section 1: Sumner Road (Lyttelton to Evans Pass)

4.4.2

Section 2: Wakefield Avenue

4.4.3

Section 3: Shag Rock Reserve (Peacocks Gallop)

4.4.4

Section 4: Moa Bone Point

4.5

Sumner Road through Evans Pass is a lifeline route. Should for any reason the road
tunnel become inoperable then the route out of Lyttelton is significantly compromised.
Part of the Sumner Road life line route includes Wakefield Avenue and Main Road.
There are significant rock fall risks associated with Moa Bone Point, Peacocks Gallop
and Wakefield Avenue that also threaten the operation of this route as a reliable lifeline.
It follows that, in terms of the risks to the lifeline and associated costs of remediation, the
Sumner Road rock fall issues are inextricably linked to the rock fall issues along the
balance of the route.

4.6

Sumner Road was the most efficient and preferred route for over dimension and
dangerous goods vehicles between the Lyttelton Port and Christchurch. Dangerous
goods are not permitted through the road tunnel unless it is closed to all other traffic.
Over dimension vehicles cannot use the tunnel unless the opposing traffic lane is closed
to all other vehicles. Therefore prior to Sumner Road being closed, these vehicles used
Evans Pass. Since the closure of Sumner Road some over dimension vehicles are using
Gebbies Pass and Dyers Pass, some are using the Port of Timaru and some are still
using the road tunnel (requiring closure of the opposing lane). Prior to the earthquakes,
the tunnel was being closed four to five times per month and this has increased to
approximately 300 closures per month with each closure lasting approximately
10 minutes. In addition, single lane closures for some over dimension vehicles amount to
an average of around 80 per month. The significant number of closures impact on the
optimisation of freight operations and has a flow on effect on driver rostering and
servicing of customers.
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Lyttelton Port Company (LPC) Operations
4.7

The rock fall source above the main bluffs not only poses a risk to Sumner Road but also
the ‘Lower Sumner Road’ which provides access to the LPC quarry at Gollans Bay. The
quarry is integral to the LPC operations providing armour stone for seawalls. There is
potential for loss of land due to wave induced washout without adequate sea wall
protection. Access to the quarry is currently suspended until adequate protection from
rock fall can be established.

4.8

The inability to take some over dimension and dangerous goods to and from
Christchurch via Sumner Road has resulted in some diversion of these goods through
Timaru. This has the potential for lost revenue through the Port and the local Lyttelton
township.

4.9

The closure of Sumner Road results in an inevitable loss of tourist and recreational trade
in both Sumner and Lyttelton.

4.10 Traffic volumes for Sumner Road appear to fluctuate on a seasonal basis with around
1,400 vehicles per day in the summer and around 1,000 vehicles per day in the winter. It
is uncertain what percentage of these volumes is associated with tourists, however
anecdotally it is likely to be significant. The views from various vantage points along the
road are spectacular and the permanent closure of the road will be a loss to the tourism
industry as well as the resident community.
4.11 It is estimated that on a weekend day in the summer around 200 cyclists would be using
this route in a recreational/training capacity. The route across Evans Pass has been
integral to the cycling community in terms of providing the linkage between Lyttelton and
Sumner for both the traditional ‘long bays’ and ‘short bays’ rides and races. The
Port Hills are considered one of the best road cycling hill training areas in the world and
the loss of the ability to use Sumner Road/Evans Pass significantly compromises this.
Stakeholders
4.12 The Department of Conservation (DoC) is the landowner responsible for most of the
material that has damaged the road. The most imminent source rock hazards, including
the Crater Rim Bluffs are located on DoC land.
4.12.1

Christchurch City Council owns the road and some land.

4.12.2

LPC owns land above and below Sumner Road.

4.12.3

Environment Canterbury (ECan) administers relevant environmental legislation
(in addition to the Christchurch City Council).

4.12.4

Christchurch Earthquake Recovery Authority (CERA) has accountability for
economic recovery.

4.12.5

New Zealand Transport Agency (NZTA) is the road controlling authority for the
State Highway network including the road tunnel.

4.12.6

Residents and business owners and occupiers are affected by any option.

4.12.7

Attachment 3 shows the land areas and land owners in the vicinity of
Sumner Road.

4.13 Options for reopening Sumner Road have been compared with the upgrade of alternative
routes over the Port Hills and the construction of a new road. This comparison has
confirmed that the reopening of Sumner Road is the preferred solution and the previous
Council has made a financial commitment to this in the Three Year Plan.
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4.14 The option selected returns the road to a pre-quake status without betterment. The
scope of the roading portion of the project is limited to repair of the road assets and does
not include betterment in terms of widening the road or adding other features.
4.15 The options that were considered prior to the inclusion of funds in the Three Year Plan
are:
4.15.1

Close Sumner Road and Dyers Pass Upgrade

4.15.2

Close Sumner Road and Gebbies Pass Upgrade

4.15.3

Close Sumner Road and New Road (Chapmans Rd – Cass Bay)

4.15.4

Close Sumner Road and Do Nothing (over dimension and dangerous goods
through Port Timaru)

4.15.5

Open Sumner Road and Rock Shelter

4.15.6

Open Sumner Road and Rock Containment Mesh and rock bolting

4.15.7

Open Sumner Road and Clear Debris and Remediate Road Surface

4.15.8

Open Sumner Road and Excavation to Create Benching of Bluffs.

4.16 A multi-criteria assessment tool was developed to evaluate the options. The tool weighs
the options against the project objectives, environmental objectives and costs. The
weightings were developed through a robust workshop process with key staff. To add
further integrity sensitivity testing was conducted. Full details of the criteria, measure,
explanation and scoring can be found in the report produced by BECA Infrastructure
(refer Attachment 1).
4.17 The Project has progressed this previous route options work with detailed site
investigations and a series of qualitative slope risk assessments. This work has
identified a recommended engineering approach which is a combination of source rock
deconstruction, bunds and some benching to mitigate the rock fall risk and enable the
reopening of Sumner Road. This is a do-minimum approach to return the route to its prequake level of service with a minimum of future maintenance.
4.18 Evaluation of actual and potential risk is an important consideration. Various roads within
the city have been exposed historically to risk from rock fall arising from weather or time
related effects. Since the earthquakes, rock fall sources were either mobilised (rocks
falling onto the road), or were weakened (joints opening up, blocks of rock separating but
not falling). The result is an increased risk of rock fall in the future, either from future
earthquake shaking or weather or time effects.
4.19 In New Zealand at present the only method in place for assessing the risk from rock fall is
an ‘as low a risk as practicable’ (‘ALARP’) process adopted by the NZTA. The Council's
external peer reviewer on rock fall matters, Dr Fred Baynes, advised that the
New South Wales (NSW) Road Transport Authority (RTA) method of rock fall risk
analysis is a better method because of practicality and ease and consistency of use, and
recommended that the Council should consider adopting it for use on roads at risk from
rock fall in the future.
4.20 The Council has applied a variant of the NSW RTA method, called the Designation and
Detailed Slope Risk Assessment (DDSRA), which has been developed by Aurecon, and
tested in the Port Hills post-quakes, for the re-opening of Evans Pass and Summit Roads
for alternative access to Sumner. The Aurecon DDSRA method is a qualitative
assessment which results in rapid repeatable risk assessments for roads which are
subject to geotechnical hazards post-quake risk and enables the effective prioritisation of
hazards.
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4.21 A slope risk assessment has been completed and engineering concepts for the mitigation
of risk from geotechnical hazards has been developed. The details of the risk
assessments and engineering options is detailed in the Sumner Road Stage 3 Concept
Design Report (refer Attachment 4).
Proposed Engineering Approach
4.22 Risk mitigation works for geotechnical hazards have been split into two broad zones.
Zone A includes more straight forward remedial works, at either end of the road,
comprising scaling and limited blasting. Zone B covers the central section of the site and
includes the 100m high Crater Rim Bluffs. Major earthworks in the form of benches, are
considered to be the only viable option to significantly reduce risk levels in this area.
(refer Attachment 5).
4.23 Investigative drilling work (three inclined bores to 140 metres and one vertical bore to 80
metres) behind the Crater Rim Bluffs are currently being drilled to inform the scope and
method for benching. This will provide base data for the progression of the benching
design and subsequent tender.
4.24 Rock material removed from the site will be stored for future use (potentially in the order
3
of 1M m and possibly in the Gollans Bay Quarry). Minimal disturbance and disruption to
the residents of Lyttelton Harbour and Sumner/Redcliffs areas is a priority.
4.25 Once the geotechnical works are underway and sections of the road are cleared as safe
for contractor access the asset repair team will start the assessment and design for the
repair of the roading assets. The asset repair construction works are expected to take
approximately 18 months. It is expected that the proposed work will start as soon as
consents are obtained in 2014 with the road open at the end of 2016.
CONSULTATION

4.26 Initial discussions have been held with LPC and NZTA to understand the issues they
have with the potential closure of Sumner Road. A project update workshop for CERA,
NZTA and LPC was held on 15 January 2014.
4.27 The project team, in conjunction with Christchurch City Council and ECan planning staff,
have identified DoC, Ngäi Tahu, Ngäti Wheke, LPC and Community Boards as parties
with an interest in the project. These parties are considered to be those that can provide
comments on the community, economic, and environmental effects that pertain to the
construction, and post-construction phase of the project.
4.28 Meetings have taken place with DoC, Ngäti Wheke and Ngäi Tahu. They are all
supportive of the project and associated consent application. Both Rünunga have given
written confirmation of their support of the project.
4.29 The Summit Road Protection Authority is supportive of the application and has given their
written approval for the project.
4.30 LPC - There was a positive response to the engineering approach proposed by the
project. Regular meetings are being held with LPC to discuss operational aspects of the
Gollans Bay Quarry. A Memorandum of Understanding will be developed to support the
relationship.
4.31 The Christchurch City Council and CERA keep up to date through the Horizontal
Infrastructure Governance Group and Lyttelton Recovery Planning Steering Group.
4.32 The Project team has had ongoing discussions with NZTA since the workshop and have
now reached the point where NZTA has confirmed its support for the project approach.
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4.33 Public Consultation - In addition to consulting with the affected parties listed above, the
project team propose to release a Public Information Leaflet (PIL) (refer Attachment 6)
to provide the public with an update on the project and an opportunity to comment on the
proposed works, prior to the lodgement of the consent application. During the processing
of the consent there will be a second phase of public consultation which is managed by
the Regulatory Authorities (ECan and the Christchurch City Council).
4.34 The project team have received internal and external legal advice on the consents
required for this work. There are no legal issues associated with the progression of the
project.
Schedule
4.35 The geotechnical works required to mitigate the risk from source rock hazards is
expected to take in the order of 18 months to complete and will be followed by the
roading repair works, which will also take around 18 months. The geotech and roading
works will be overlapped where possible (once upslope hazards are eliminated). At this
stage the works are targeted for completion by end 2016.
4.36 Physical works cannot begin until the required resource consents are obtained from the
Christchurch City Council and ECan. The consent application cannot be lodged until the
public consultation phase is completed. Delays to the public consultation phase of the
project will result in a corresponding delay in the consenting and subsequent physical
works phases.

5.

6.

FINANCIAL IMPLICATIONS

5.1

The overall budget for the restoration of the road corridor from Ferrymead bridge to
Lyttelton is included in the Council’s Three Year Plan as $102.5 million, of this $40 million
has been identified as being required for the Sumner Road section of the route.

5.2

The Christchurch City Council Three Year Plan funds are limited to the return to prequake Level of Service. The budgets do not include any allowance for betterment. The
restoration of the road is provided for in the Infrastructure Rebuild Programme.

STAFF RECOMMENDATION

That the Committee recommend to the Council that it:
6.1

Endorse the progression of the project with the proposed approach being ‘do minimum
source rock deconstruction to mitigate Geotechnical hazards and return route to prequake Level of Service’.

6.2

Endorse the initiation of the public engagement phase of the communications and
consultation strategy by approving the release of the Public Information Leaflet and a
Media statement.
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Report

Sumner Road Options: Multi-Criteria Assessment
Prepared for Christchurch City Council (Client)
By Beca Infrastructure Ltd (Beca)

13 April 2012

© Beca 2012 (unless Beca has expressly agreed otherwise with the Client in writing).
This report has been prepared by Beca on the specific instructions of our Client. It is solely
for our Client’s use for the purpose for which it is intended in accordance with the agreed
scope of work. Any use or reliance by any person contrary to the above, to which Beca has
not given its prior written consent, is at that person's own risk.
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1

Introduction

1.1

Project Background

Sumner Road provides a key route for the movement of heavy vehicle traffic between Lyttelton Port
and the greater Christchurch area. Sumner Road has been impacted significantly by rockfall as a
result of the significant earthquakes occurring since September 2010, which have resulted in the
road being closed.
Low cost remediation measures, including the clearing of loose rock or the use of netting, are not
anticipated to make a significant reduction to the amount of rock likely to fall onto the road and
beyond in future significant seismic events. A variety of options are being considered to either allow
Sumner Road to reopen or provide a suitable alternative route.
The development of these options to a point where there is a good understanding of the benefits
and costs of each option requires considerable time and expenditure. A multi-criteria analysis was
proposed to develop a short-list of options, which takes in to account all the key advantages and
disadvantages of each option. Beca Infrastructure Ltd (Beca) were commissioned by Christchurch
City Council (CCC) to undertake such an assessment.

1.2

Report Purpose

The purpose of this report is to document the multi-criteria assessment tool (MCA Tool) and it’s
application, including:
n

a summary of the eight options for over-dimension and dangerous goods vehicles

n

an explanation of the MCA Tool

n

the process used to score each option

n

the results of the assessment and sensitivity testing

Beca // 13 April 2012 // Page 1
3390969 // NZ1-5701086-8 0.8
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2

Options Being Assessed

2.1

Background

Sumner Road is part of a route between Sumner and Lyttelton, which incorporates Evans Pass.
This route is important for several reasons:
n

as a life line route for Sumner and Lyttelton (it provides alternative access to these settlements,
which have limited access options)

n

an over-dimension vehicle and dangerous goods vehicle route to / from the Port of Lyttelton

n

a key recreational route for cyclists living in and visiting the Canterbury region

n

part of a scenic driving route over the Port Hills to Sumner (used by locals, visitors and cruise
ship passengers)

2.2

Options for Assessment

The following is a brief description of each of these options (with further detail in Appendix A). The
first four options involve closure of Sumner Road, while the last four require improvements to
Sumner Road so it can be reopened. The distances referred to in the following bullet points are
measured between the Lyttelton Port and the Colombo Street / Brougham Street intersection (a
common reference point located in the middle of an area that generates / attracts heavy vehicles),
where the distance via Sumner Road is 17km.
n

Option A – Close Sumner Road and upgrade Dyers Pass Road: Improvements would be
made to Dyers Pass Road to safely accommodate heavy vehicles and over-dimension vehicles.
This option would indicatively cost $26M and provide a 20km long route between the city and the
Port of Lyttelton.

n

Option B – Close Sumner Road and upgrade Gebbies Pass: Improvements would be made
to Gebbies Pass to safely accommodate heavy vehicles and over-dimension vehicles. It is
noted that this is the route currently being used by over-dimension and dangerous goods
vehicles to travel to the Port of Lyttelton. This option would indicatively cost $20M and provide a
50km route between the city and the Port of Lyttelton.

n

Option C – Close Sumner Road and Construct a new road over the Port Hills: A new road
that links Chapmans Road to Cass Bay would be constructed over the Port Hills. This option is
predicted to cost in the order of $44M and provide a 14.5km link between the city and the Port of
Lyttelton.

n

Option D – Close Sumner Road: This option would involve closure of Sumner Road without
provision of a replacement. Instead, over-dimension and dangerous goods would need to go to
the Port of Timaru and be transported to Christchurch, which has been estimated as affecting in
the order of 2,500 dangerous goods vehicle movements per year.

n

Option E – Open Sumner Road and construct a rock shelter: A rock shelter would be
constructed to protect Sumner Road from rockfall through the most susceptible length. This
option is anticipated to cost at least $80M. A residual risk of rock fall would still be present at
both ends of the shelter

n

Option F – Open Sumner Road and contain rocks with bolting and mesh: This option
provides protection to Sumner Road from future rock fall with containment mesh and rock
bolting. This option would cost in the order of $40M to $50M. This option would require ongoing maintenance and would not completely mitigate the potential for rock fall

n

Option G – Open Sumner Road: This option would re-open Sumner Road and remediate the
road surface. No work would be undertaken to either protect the road from future rock fall or to
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minimise the potential for rock fall to occur. The risk of rockfall in any future earthquake would
be high.
n

Option H – Open Sumner Road with benching to the Bluffs: This option protects Sumner
Road by cutting-back to clear off loose rock from the bluffs, with benching cut into the rock face
to reduce the effects of future rock fall. This option is anticipated to cost in the order of $15M to
$18M, but is likely to be visually obtrusive.
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3

Development of Multi-Criteria Analysis Tool

3.1

Concept

A multi-criteria assessment is a process by which potential options can be assessed against a
range of pre-determined criteria. For each study, a separate analysis tool is developed (MCA Tool)
to reflect the specific objectives and criteria relevant to that study. In the analysis, each criteria
needs to be assigned a weighting based on its level of importance. It is important that this is done
at the outset of the project so as to not pre-determine the outcome of the analysis.
In this study, the headline criteria included the project objectives and some typical environmental
considerations. The headline criteria are then broken down to up to five specific assessment
criteria, which are assessed. The assessment criteria are accompanied by a set of measures and
explanations.
Scores are then attributed to each of the assessment criteria for each of the options to enable rating
of each option. The scoring system used for each option is set out in Table 3.1.
Table 3.1: MCA Tool Scoring System

3.2

Score

Description

10

Significant positive effect

5

Moderate positive effect

2

Minor positive effect

0

Insignificant effect

-2

Minor negative effect

-5

Moderate negative effect

-10

Significant negative effect

Headline Criteria

The headline criteria for the project are the top level of assessment that relate to the overall project
aims. These headline criteria include a series of project specific objectives that were determined
upon discussions with CCC. A series of environment objectives were also included in the headlines
criteria.
The overall headline criteria are:
n

Project Objectives:

n

Environment Objectives:

n

Project Costs

– transport

– RMA consentability

– construction

– resilience

– visual impact

– maintenance

– tourism / recreation

– heritage

– constructability

– social impact
– ecological / habitat
– economics
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3.3

Assessment Criteria

The assessment criteria were developed by Beca (from previous studies) and confirmed by CCC.
The key to providing good assessment criteria is to not duplicate the way in which the scoring is
measured (i.e. the additional length of travel should not be the measure for increased travel times
and economic impact). The assessment criteria for each of the headline criteria is presented in the
copy of the MCA Tool spreadsheet in Appendix B.

3.4

Weightings

As discussed above, the weightings applied to each of the objectives and criteria was selected
ahead of undertaking the scoring so as to not manipulate the results of the assessment.
Weightings are provided at two levels with the first being for the headline criteria and the second
being at the assessment criteria level. The weighting for the headline criteria is set-out in Table 3.2.
Table 3.2: Headline Criteria Weightings
Project Objectives

60.0%

1. Transport

15.0%

2. Resilience

15.0%

3. Tourism / Recreation

15.0%

4. Constructability

15.0%

Environmental Objectives

15.0%

1. RMA Consentability

2.5%

2. Visual Impact

2.5%

3. Heritage

2.5%

4. Social Impact

2.5%

5. Ecological / Habitat

2.5%

6. Economics

2.5%

Cost

25.0%

1. Construction Costs

20.0%

2. Maintenance Costs

5.0%

Total

100%

The assessment criteria are also given weightings, which are shown in Appendix B.

Beca // 13 April 2012 // Page 5
3390969 // NZ1-5701086-8 0.8

18

ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
Sumner Road Options: Multi-Criteria Assessment

4

Multi-Criteria Assessment Results

4.1

Workshop

A workshop was held on 29 March 2012 with CCC and Beca staff to:
n

initially agree the weightings for each of the headline criteria and assessment criteria using the
existing situation as the baseline (i.e. with over-dimension and dangerous goods routing via
Gebbies Pass)

n

score the assessment criteria for each of the options

Subsequent to the workshop, Beca undertook a scoring of the environmental objectives for each of
the options. Appendix C contains a summary of the RMA matters identified within the vicinity of
the project.

4.2

MCA Tool Results

The initial scoring and results set are included in Appendix B as the “Master” sheet and the ranking
is included at the bottom of this sheet. The top four projects identified by the MCA Tool are set out
in Table 4.1. The weighted totals are included to give an indication of the magnitude of difference
between the options.
Table 4.1: MCA Tool Results
Ranking

Options

1
2
3
4

Option G – Open Sumner Rd, clear and remediate the surface
Option H – Open Sumner Rd with benching
Option C – New road from Chapmans Rd to Cass Bay
Option F – Open Sumner Rd with mesh and rock bolting

4.3

Weighted Total
0.78
0.63
-0.19
-1.19

Sensitivity Testing

Sensitivity tests have been undertaken to assess whether certain headline criteria are providing a
bias to the option ranking. The three sensitivity tests are included in Appendix B and the results
are summarised below.
4.3.1

Sensitivity Test 1: 20% Resilience

The percentage given to the headline criteria of resilience was increased from 15% to 20%. The
percentage given to tourism / recreation was reduced from 15% to 10% to maintain a 100% total.
The intention of this test was to determine whether any of the options would score more strongly if
an emphasis was placed on resilience. The results are summarised in Table 4.2.
Table 4.2: MCA Tool Sensitivity Test 1 Results
Ranking

Options

1
2
3
4

Option H – Open Sumner Rd with benching
Option G – Open Sumner Rd, clear and remediate the surface
Option C – New road from Chapmans Rd to Cass Bay
Option F – Open Sumner Rd with mesh and rock bolting

Weighted Total
0.97
0.77
0.07
0.05
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The results of this test identify the same four options as for the master assessment, but with the first
and second ranked options switched.
4.3.2

Sensitivity Test 2: 10% Consentability

This sensitivity test assess the sensitivity of how easy the options are anticipated to be to consent.
A long consenting period would delay implementation of the option and impact the ability to recover
from the earthquakes. The objective weighting for consentability has been increased to 10% from
2.5%, the weighting for tourism / recreation has been reduced from 15% to 12.5% and the weighting
for maintenance costs has been reduced to 0% from 5%. The results of this test are summarised in
Table 4.3.
Table 4.3: MCA Tool Sensitivity Test 2 Results
Ranking

Options

Weighted Total

1

Option G – Open Sumner Rd, clear and remediate the surface

0.78

2

Option H – Open Sumner Rd with benching

0.33

3

Option F – Open Sumner Rd with mesh and rock bolting

-0.36

4

Option A – Close Sumner Rd and upgrade Dyers Pass

-0.77

Table 4.3 identifies that three of the four options are the same as identified in the master
assessment. Options G and H are ranked first and second as per the master assessment, but
Option C (the new road) has dropped out because of the additional time required for consenting of
the project.
4.3.3

Sensitivity Test 3: 25% Construction Cost

This test placed additional emphasis on the cost to construct the project. The weighting for the
construction objective was increased to 25% from 20% and the maintenance weighting was
dropped from 5% to 0%. The results of this test are summarised in Table 4.4.
Table 4.4: MCA Tool Sensitivity Test 3 Results
Ranking

Options

1
2
3
4

Option G – Open Sumner Rd, clear and remediate the surface
Option H – Open Sumner Rd with benching
Option C – New road from Chapmans Rd to Cass Bay
Option F – Open Sumner Rd with mesh and rock bolting

Weighted Total
0.78
0.48
-0.44
-1.19

The rankings for the top four options from this test are the same as for the master assessment.

4.4

Results Summary

In summary, the options analysis identified three options to be in the top three for the majority of the
tests. These options are (in average ranked order):
n

Option G – Open Sumner Road, clear and remediate the surface

n

Option H – Open Sumner Road with benching

n

Option C – New road from Chapmans Road to Cass Bay

The top four option ranking for the master assessment and sensitivity tests is summarised in
Table 4.5.
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Table 4.5: Summary of MCA Tool Results
Rank

Master Assessment

1

Option G – Open
Sumner Rd, clear and
remediate the surface
Option H – Open
Sumner Rd with
benching

2

3

Option C – New road
from Chapmans Rd
to Cass Bay

4

Option F – Open
Sumner Rd with
mesh and rock
bolting

Sensitivity Test 1
20% Resilience
Option H – Open
Sumner Rd with
benching
Option G – Open
Sumner Rd, clear
and remediate the
surface
Option C – New
road from
Chapmans Rd to
Cass Bay
Option F – Open
Sumner Rd with
mesh and rock
bolting

Sensitivity Test 2
10% Consentability

Sensitivity Test 3
25% Construction
Cost

Option G – Open
Sumner Rd, clear and
remediate the surface
Option H – Open
Sumner Rd with
benching

Option G – Open
Sumner Rd, clear and
remediate the surface
Option H – Open
Sumner Rd with
benching

Option F – Open
Sumner Rd with mesh
and rock bolting

Option C – New road
from Chapmans Rd to
Cass Bay

Option A – Close
Sumner Rd and
upgrade Dyers Pass

Option F – Open
Sumner Rd with mesh
and rock bolting

Option G has come out strongly in the assessment criteria because the options are being assessed
against the current situation of not having Sumner Road open. Therefore, an option that re-opens
Sumner Road will provide benefits. Furthermore, there is little cost associated with this option,
which also provides a good score.
However, this option does not provide a resilient solution regarding the on-going potential of rock
fall onto Sumner Road. Whilst the added emphasis on resilience was assessed in sensitivity test 2,
the Option G scores well in other categories and so it remained in the top two for that test.
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Summary of Options Pros
and Cons
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Sumner Road Options: Multi-Criteria Assessment Tool - Front Page
Objectives Weighting
The following section sets out the weighting of each of the objectives of the multi-criteria. Refer to the criteria and measure (on the "Assessment Criteria"
tab) for further details of each objective.
The following text in RED can be altered to adjust the weightings (note these have all been set equal as they are to be decided by CCC). However, the
sum total of weightings must equal 100%.

Project Objectives
1.
2.
3.
4.

Transport
Resilience
Tourism / Recreation
Constructability

Environmental Objectives
1.
2.
3.
4.
5.
6.

RMA Consentability
Visual Impact
Heritage
Social Impact
Ecological / Habitat
Economics

Cost

60.0%
15.0%
15.0%
15.0%
15.0%
15.0%
2.5%
2.5%
2.5%
2.5%
2.5%
2.5%

1. Construction Costs
2. Maintenance Costs

25.0%
20.0%
5.0%

Total

100%

Criteria Weighting
The individual criteria under the objectives in the "Assessment Criteria" tab can also be altered to refine the importance given to each aspect. The values
in the RED text can be edited to adjust the weightings, but the sum total of these under each objective needs to be 100%.
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Multi-Criteria Assessment Scoring System
The MCA scoring system is shown below. The scores indicate the degree to which the option will contribute to achieving the specific measure. The same
scoring system is used across all measures to provide a comparable assessment. The scores for each option against each measure can be input in the
Assessment Criteria tab in the RED text.
Scoring System
10
5
2
0
-2
-5
-10

Significant positive effect
Moderate positive effect
Minor positive effect
Insignificant effect
Minor negative effect
Moderate negative effect
Significant negative effect

Options Ranking
The table at the bottom of the "Assessment Criteria" tab summarises the results above it and ranks the Options, with "1" being the best when using the
weighted total.

Options Evaluation Explanation
The "Explanation" tab sets out some explanation of the Criteria and Measures. This includes some of the key questions to be considered when evaluating
the Options.

Outline of Options Proposed
The following is a brief outline of the proposed options based on eth information received from Christchurch City Council:
- Option A: Close Sumner Road and upgrade Dyers Pass Road
- Option B: Close Sumner Road and upgrade Gebbies Pass
- Option C: Close Sumner Road and construct a new road from Chapmans Road to Cass Bay
- Option D: Close Sumner Road and do nothing (over-dimension vehicles and dangerous goods route via Port of Timaru)
- Option E: Open Sumner Road and construct a rock shelter
- Option F: Open Sumner Road and construct rock containment mesh and undertake rock bolting
- Option G: Open Sumner Road, clear the debris and remediate the road surface
- Option H: Open Sumner Road and excavate to create benching of the bluffs
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Sensitivity Tests
The main assessment for this work has been undertaken on the "Assessment Criteria - Master" tab. Further sensitiviy tests to validate the result are
contained in the "Assessment Criteria - S Test X" tabs. These are described as follows:
- S Test 1: The weightings given to "Resilience" has been increased to 20% and "Tourism / Recreation" reduced to 10%
- S Test 2: The weighting for "RMA Consentability" has been increased to 10%, "Maintenance" dropped to 0% and "Tourism" dropped to 12.5%
- S Test 3: 0% to "Maintenance" and 25% for "Construction Costs"

Ranking Summary
The following table summarises the rankings for each of the assessments
Rank
1
2
3
4
5
6
7
8

Master
Opt G
Opt H
Opt C
Opt F
Opt A
Opt B
Opt D
Opt E

S Test 1
Opt H
Opt G
Opt C
Opt F
Opt A
Opt B
Opt E
Opt D

S Test 2
Opt G
Opt H
Opt F
Opt A
Opt C
Opt B
Opt D
Opt E

S Test 3
Opt G
Opt H
Opt C
Opt F
Opt A
Opt B
Opt D
Opt E
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Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet
Project Objectives

Criteria
a. Provides a convenient Over-Dimension
and Dangerous Goods route between
Christchurch City and Lyttelton Port as part
of the support freight network
b. Enables access to the Lyttelton Port
Company quarry (accessed via Lower
Sumner Road)
c. Provide a safe route for all road users

1. Transport

15%

2. Resilience

15%

3. Tourism / Recreation

15%

4. Constructability

15%

Total
Average
Weighted
Overall Weighted for this Section

a. Needs to be earthquake "proof" as a
lifeline route to Lyttelton
b. Needs no additional maintenance of road
surface
c. Geotechnical solution does not require
significant on-going maintenance
Total
Average
Weighted
Overall Weighted for this Section

a. Maintain a regionally important tourist
route for cruise passengers
b. Maintain a regionally important cycle
route as part of the Port Hills Circuit
c. Maintain a locally important tourist route
for the people of Canterbury
Total
Average
Weighted
Overall Weighted for this Section

Weighting Measure
60%

Meets the criteria required for overdimension and dangerous goods vehicles
and provides efficient access to Lyttelton

20%

Provision of access to quarry

20%

Anticipated changes in crash record

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

5

7

9

-8

4

5

5

5

-10

-10

-10

-10

10

10

10

10

-8
-13
-4.33
-0.60
-0.09

0
-3
-1.00
2.20
0.33

5
4
1.33
4.40
0.66

2
-16
-5.33
-6.40
-0.96

2
16
5.33
4.80
0.72

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

90%

The project would not be prone to closure
because of future earthquakes

4

0

6

0

8

8

0

8

5%

Length of road requiring maintenance

0

0

-2

0

-2

-2

-2

-2

5%

Frequency of on-going maintenance to the
geotechnical solution

0

0

0

0

-10

-10

-4

-4

4
1.33
3.60
0.54

0
0.00
0.00
0.00

4
1.33
5.30
0.80

0
0.00
0.00
0.00

-4
-1.33
6.60
0.99

-4
-1.33
6.60
0.99

-6
-2.00
-0.30
-0.05

2
0.67
6.90
1.04

0

0

0

0

10

10

10

10

3

3

3

0

10

10

10

10

0

0

0

0

10

10

10

10

3
1.00
1.00
0.15

3
1.00
1.00
0.15

3
1.00
1.00
0.15

0
0.00
0.00
0.00

30
10.00
10.00
1.50

30
10.00
10.00
1.50

30
10.00
10.00
1.50

30
10.00
10.00
1.50

-2

-2

-1

0

-10

-8

-1

-3

-3

-3

-3

0

-3

-3

-1

-3

-10

-2

0

0

0

0

0

0

0
-15
-3.75
-1.95
-0.29

0
-7
-1.75
-1.15
-0.17

0
-4
-1.00
-0.70
-0.11

0
0
0.00
0.00
0.00

-10
-23
-5.75
-7.95
-1.19

-10
-21
-5.25
-7.45
-1.12

0
-2
-0.50
-0.40
-0.06

-5
-11
-2.75
-3.70
-0.56

100%

33%
33%
33%

Maintains an existing route for coaches via
Sumner
Maintains an existing route for recreational
cycling via Sumner
Maintains an existing route for cars via
Sumner

100%

a. Simple construction

25%

b. Quick to construct to aid recovery

15%

c. Impact on road users during construction

10%

d. Practicable construction

50%

Total
Average
Weighted
Overall Weighted for this Section

100%

Project uses "traditional" construction
techniques and readily available materials
Time required to purchase property and
complete construction
Extent of road closures required to construct
solution (over and above current Sumner
Road closure)
The Option is practicable to construct
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Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet
Environmental Objectives
1. RMA Consentability

3%

2. Visual Impact

3%

3. Heritage

3%

4. Social Impact

3%

Criteria

Weighting

a. The project is straightforward to consent

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on visual impact from urban areas

40%

b. Effects on visual impact from the
seaward approach

20%

c. Effects on a significant landscape area

40%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on known Tangata Whenua or
Colonial heritage
Total
Average
Weighted
Overall Weighted for this Section

100%

Measure
Anticipated timeframes to gain consent (if
required)

Length of road and the associated works
visible from Christchurch City and other
urban areas
Length of road and the associated works
visible from seaward approach
Length of road and the associated works
through significant landscape areas

Number and length of crossings through
sites of cultural / heritage importance

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-4

-4

-8

0

0

-1

0

-4

-4
-4.00
-4.00
-0.10

-4
-4.00
-4.00
-0.10

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-1
-1.00
-1.00
-0.03

0
0.00
0.00
0.00

-4
-4.00
-4.00
-0.10

0

0

-7

0

0

0

0

0

0

0

-5

0

-3

-4

0

-8

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-20
-6.67
-7.00
-0.18

0
0.00
0.00
0.00

-3
-1.00
-0.60
-0.02

-4
-1.33
-0.80
-0.02

0
0.00
0.00
0.00

-8
-2.67
-1.60
-0.04

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

a. Noise and vibration effects through
residential areas

33%

Approximate number of residential properties
effected and relative increase in heavy
vehicle movements

-2

-2

-8

0

2

2

2

2

b. Severance of communities because of
additional traffic

33%

Number of communities travelled through
and relative increase in vehicle movements

0

0

-3

0

1

1

1

1

33%

Length of road through recreation areas

0

0

-3

0

0

0

0

0

-2
-0.67
-0.67
-0.02

-2
-0.67
-0.67
-0.02

-14
-4.67
-4.67
-0.12

0
0.00
0.00
0.00

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

c. Effect on "outdoors" value for recreational
activities
Total
Average
Weighted
Overall Weighted for this Section

100%
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet

5. Ecological / Habitat

3%

6. Economics

a. Effects on significant indigenous
vegetation and fauna
Total
Average
Weighted
Overall Weighted for this Section

90%

b. Change in travel times for commuters

0%

Total
Average
Weighted
Overall Weighted for this Section

10%
100%

Cost

Criteria

1. Construction Costs

a. Cost to construct project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Cost to maintain project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

20%

2. Maintenance Costs

5%

Length of road and area of associated works
through areas of significant vegetation and
fauna

100%

a. Change in travel times to / from Lyttelton
Port

c. Vehicle maintenance costs

3%

100%

Weighting

Change in length of journey
Change in length of journey by approximate
number of effected parties
Gradient of road and horizontal alignment

Measure

0

0

0

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

5

0

7

-10

3

3

3

3

0

0

0

0

0

0

0

0

-8
-3
-1.00
3.70
0.09

2
2
0.67
0.20
0.01

-4
3
1.00
5.90
0.15

0
-10
-3.33
-9.00
-0.23

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

Estimated construction cost

-3
-3
-3.00
-3.00
-0.60

-3
-3
-3.00
-3.00
-0.60

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-10
-10
-10.00
-10.00
-2.00

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-3
-3
-3.00
-3.00
-0.60

Estimated maintenance cost

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-36
-15.42
-0.47
5

-17
-9.75
-0.55
6

-48
-29.67
-0.19
3

-26
-8.67
-1.19
7

-24
-12.75
-1.42
8

-18
-8.25
-0.29
4

9
3.17
0.78
1

-7
-6.08
0.63
2

Total Objective Score
Total Objective Average Score
Weighted Totals
Ranking
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 1
Project Objectives

Criteria
a. Provides a convenient Over-Dimension
and Dangerous Goods route between
Christchurch City and Lyttelton Port as part
of the support freight network
b. Enables access to the Lyttelton Port
Company quarry (accessed via Lower
Sumner Road)
c. Provide a safe route for all road users

1. Transport

15%

2. Resilience

20%

3. Tourism / Recreation

10%

4. Constructability

15%

Total
Average
Weighted
Overall Weighted for this Section

a. Needs to be earthquake "proof" as a
lifeline route to Lyttelton
b. Needs no additional maintenance of road
surface
c. Geotechnical solution does not require
significant on-going maintenance
Total
Average
Weighted
Overall Weighted for this Section

a. Maintain a regionally important tourist
route for cruise passengers
b. Maintain a regionally important cycle
route as part of the Port Hills Circuit
c. Maintain a locally important tourist route
for the people of Canterbury
Total
Average
Weighted
Overall Weighted for this Section

Weighting Measure
60%

Meets the criteria required for overdimension and dangerous goods vehicles
and provides efficient access to Lyttelton

20%

Provision of access to quarry

20%

Anticipated changes in crash record

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

5

7

9

-8

4

5

5

5

-10

-10

-10

-10

10

10

10

10

-8
-13
-4.33
-0.60
-0.09

0
-3
-1.00
2.20
0.33

5
4
1.33
4.40
0.66

2
-16
-5.33
-6.40
-0.96

2
16
5.33
4.80
0.72

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

90%

The project would not be prone to closure
because of future earthquakes

4

0

6

0

8

8

0

8

5%

Length of road requiring maintenance

0

0

-2

0

-2

-2

-2

-2

5%

Frequency of on-going maintenance to the
geotechnical solution

0

0

0

0

-10

-10

-4

-4

4
1.33
3.60
0.72

0
0.00
0.00
0.00

4
1.33
5.30
1.06

0
0.00
0.00
0.00

-4
-1.33
6.60
1.32

-4
-1.33
6.60
1.32

-6
-2.00
-0.30
-0.06

2
0.67
6.90
1.38

0

0

0

0

10

10

10

10

3

3

3

0

10

10

10

10

0

0

0

0

10

10

10

10

3
1.00
1.00
0.10

3
1.00
1.00
0.10

3
1.00
1.00
0.10

0
0.00
0.00
0.00

30
10.00
10.00
1.00

30
10.00
10.00
1.00

30
10.00
10.00
1.00

30
10.00
10.00
1.00

-2

-2

-1

0

-10

-8

-1

-3

-3

-3

-3

0

-3

-3

-1

-3

-10

-2

0

0

0

0

0

0

0
-15
-3.75
-1.95
-0.29

0
-7
-1.75
-1.15
-0.17

0
-4
-1.00
-0.70
-0.11

0
0
0.00
0.00
0.00

-10
-23
-5.75
-7.95
-1.19

-10
-21
-5.25
-7.45
-1.12

0
-2
-0.50
-0.40
-0.06

-5
-11
-2.75
-3.70
-0.56

100%

33%
33%
33%

Maintains an existing route for coaches via
Sumner
Maintains an existing route for recreational
cycling via Sumner
Maintains an existing route for cars via
Sumner

100%

a. Simple construction

25%

b. Quick to construct to aid recovery

15%

c. Impact on road users during construction

10%

d. Practicable construction

50%

Total
Average
Weighted
Overall Weighted for this Section

100%

Project uses "traditional" construction
techniques and readily available materials
Time required to purchase property and
complete construction
Extent of road closures required to construct
solution (over and above current Sumner
Road closure)
The Option is practicable to construct
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 1
Environmental Objectives
1. RMA Consentability

3%

2. Visual Impact

3%

3. Heritage

3%

4. Social Impact

3%

Criteria

Weighting

a. The project is straightforward to consent

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on visual impact from urban areas

40%

b. Effects on visual impact from the
seaward approach

20%

c. Effects on a significant landscape area

40%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on known Tangata Whenua or
Colonial heritage
Total
Average
Weighted
Overall Weighted for this Section

100%

Measure
Anticipated timeframes to gain consent (if
required)

Length of road and the associated works
visible from Christchurch City and other
urban areas
Length of road and the associated works
visible from seaward approach
Length of road and the associated works
through significant landscape areas

Number and length of crossings through
sites of cultural / heritage importance

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-4

-4

-8

0

0

-1

0

-4

-4
-4.00
-4.00
-0.10

-4
-4.00
-4.00
-0.10

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-1
-1.00
-1.00
-0.03

0
0.00
0.00
0.00

-4
-4.00
-4.00
-0.10

0

0

-7

0

0

0

0

0

0

0

-5

0

-3

-4

0

-8

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-20
-6.67
-7.00
-0.18

0
0.00
0.00
0.00

-3
-1.00
-0.60
-0.02

-4
-1.33
-0.80
-0.02

0
0.00
0.00
0.00

-8
-2.67
-1.60
-0.04

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

a. Noise and vibration effects through
residential areas

33%

Approximate number of residential properties
effected and relative increase in heavy
vehicle movements

-2

-2

-8

0

2

2

2

2

b. Severance of communities because of
additional traffic

33%

Number of communities travelled through
and relative increase in vehicle movements

0

0

-3

0

1

1

1

1

33%

Length of road through recreation areas

0

0

-3

0

0

0

0

0

-2
-0.67
-0.67
-0.02

-2
-0.67
-0.67
-0.02

-14
-4.67
-4.67
-0.12

0
0.00
0.00
0.00

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

c. Effect on "outdoors" value for recreational
activities
Total
Average
Weighted
Overall Weighted for this Section

100%
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 1

5. Ecological / Habitat

3%

6. Economics

a. Effects on significant indigenous
vegetation and fauna
Total
Average
Weighted
Overall Weighted for this Section

90%

b. Change in travel times for commuters

0%

Total
Average
Weighted
Overall Weighted for this Section

10%
100%

Cost

Criteria

1. Construction Costs

a. Cost to construct project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Cost to maintain project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

20%

2. Maintenance Costs

5%

Length of road and area of associated works
through areas of significant vegetation and
fauna

100%

a. Change in travel times to / from Lyttelton
Port

c. Vehicle maintenance costs

3%

100%

Weighting

Change in length of journey
Change in length of journey by approximate
number of effected parties
Gradient of road and horizontal alignment

Measure

0

0

0

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

5

0

7

-10

3

3

3

3

0

0

0

0

0

0

0

0

-8
-3
-1.00
3.70
0.09

2
2
0.67
0.20
0.01

-4
3
1.00
5.90
0.15

0
-10
-3.33
-9.00
-0.23

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

Estimated construction cost

-3
-3
-3.00
-3.00
-0.60

-3
-3
-3.00
-3.00
-0.60

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-10
-10
-10.00
-10.00
-2.00

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-3
-3
-3.00
-3.00
-0.60

Estimated maintenance cost

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-36
-15.42
-0.29
5

-17
-9.75
-0.55
6

-48
-29.67
0.07
3

-26
-8.67
-1.19
8

-24
-12.75
-1.09
7

-18
-8.25
0.05
4

9
3.17
0.77
2

-7
-6.08
0.97
1

Total Objective Score
Total Objective Average Score
Weighted Totals
Ranking
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 2
Project Objectives

Criteria
a. Provides a convenient Over-Dimension
and Dangerous Goods route between
Christchurch City and Lyttelton Port as part
of the support freight network
b. Enables access to the Lyttelton Port
Company quarry (accessed via Lower
Sumner Road)
c. Provide a safe route for all road users

1. Transport

15%

2. Resilience

15%

3. Tourism / Recreation

13%

4. Constructability

15%

Total
Average
Weighted
Overall Weighted for this Section

a. Needs to be earthquake "proof" as a
lifeline route to Lyttelton
b. Needs no additional maintenance of road
surface
c. Geotechnical solution does not require
significant on-going maintenance
Total
Average
Weighted
Overall Weighted for this Section

a. Maintain a regionally important tourist
route for cruise passengers
b. Maintain a regionally important cycle
route as part of the Port Hills Circuit
c. Maintain a locally important tourist route
for the people of Canterbury
Total
Average
Weighted
Overall Weighted for this Section

Weighting Measure
60%

Meets the criteria required for overdimension and dangerous goods vehicles
and provides efficient access to Lyttelton

20%

Provision of access to quarry

20%

Anticipated changes in crash record

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

5

7

9

-8

4

5

5

5

-10

-10

-10

-10

10

10

10

10

-8
-13
-4.33
-0.60
-0.09

0
-3
-1.00
2.20
0.33

5
4
1.33
4.40
0.66

2
-16
-5.33
-6.40
-0.96

2
16
5.33
4.80
0.72

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

90%

The project would not be prone to closure
because of future earthquakes

4

0

6

0

8

8

0

8

5%

Length of road requiring maintenance

0

0

-2

0

-2

-2

-2

-2

5%

Frequency of on-going maintenance to the
geotechnical solution

0

0

0

0

-10

-10

-4

-4

4
1.33
3.60
0.54

0
0.00
0.00
0.00

4
1.33
5.30
0.80

0
0.00
0.00
0.00

-4
-1.33
6.60
0.99

-4
-1.33
6.60
0.99

-6
-2.00
-0.30
-0.05

2
0.67
6.90
1.04

0

0

0

0

10

10

10

10

3

3

3

0

10

10

10

10

0

0

0

0

10

10

10

10

3
1.00
1.00
0.13

3
1.00
1.00
0.13

3
1.00
1.00
0.13

0
0.00
0.00
0.00

30
10.00
10.00
1.25

30
10.00
10.00
1.25

30
10.00
10.00
1.25

30
10.00
10.00
1.25

-2

-2

-1

0

-10

-8

-1

-3

-3

-3

-3

0

-3

-3

-1

-3

-10

-2

0

0

0

0

0

0

0
-15
-3.75
-1.95
-0.29

0
-7
-1.75
-1.15
-0.17

0
-4
-1.00
-0.70
-0.11

0
0
0.00
0.00
0.00

-10
-23
-5.75
-7.95
-1.19

-10
-21
-5.25
-7.45
-1.12

0
-2
-0.50
-0.40
-0.06

-5
-11
-2.75
-3.70
-0.56

100%

33%
33%
33%

Maintains an existing route for coaches via
Sumner
Maintains an existing route for recreational
cycling via Sumner
Maintains an existing route for cars via
Sumner

100%

a. Simple construction

25%

b. Quick to construct to aid recovery

15%

c. Impact on road users during construction

10%

d. Practicable construction

50%

Total
Average
Weighted
Overall Weighted for this Section

100%

Project uses "traditional" construction
techniques and readily available materials
Time required to purchase property and
complete construction
Extent of road closures required to construct
solution (over and above current Sumner
Road closure)
The Option is practicable to construct
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ATTACHMENT 1 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 2
Environmental Objectives
1. RMA Consentability

10%

2. Visual Impact

3%

3. Heritage

3%

4. Social Impact

3%

Criteria

Weighting

a. The project is straightforward to consent

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on visual impact from urban areas

40%

b. Effects on visual impact from the
seaward approach

20%

c. Effects on a significant landscape area

40%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on known Tangata Whenua or
Colonial heritage
Total
Average
Weighted
Overall Weighted for this Section

100%

Measure
Anticipated timeframes to gain consent (if
required)

Length of road and the associated works
visible from Christchurch City and other
urban areas
Length of road and the associated works
visible from seaward approach
Length of road and the associated works
through significant landscape areas

Number and length of crossings through
sites of cultural / heritage importance

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-4

-4

-8

0

0

-1

0

-4

-4
-4.00
-4.00
-0.40

-4
-4.00
-4.00
-0.40

-8
-8.00
-8.00
-0.80

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-1
-1.00
-1.00
-0.10

0
0.00
0.00
0.00

-4
-4.00
-4.00
-0.40

0

0

-7

0

0

0

0

0

0

0

-5

0

-3

-4

0

-8

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-20
-6.67
-7.00
-0.18

0
0.00
0.00
0.00

-3
-1.00
-0.60
-0.02

-4
-1.33
-0.80
-0.02

0
0.00
0.00
0.00

-8
-2.67
-1.60
-0.04

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

a. Noise and vibration effects through
residential areas

33%

Approximate number of residential properties
effected and relative increase in heavy
vehicle movements

-2

-2

-8

0

2

2

2

2

b. Severance of communities because of
additional traffic

33%

Number of communities travelled through
and relative increase in vehicle movements

0

0

-3

0

1

1

1

1

33%

Length of road through recreation areas

0

0

-3

0

0

0

0

0

-2
-0.67
-0.67
-0.02

-2
-0.67
-0.67
-0.02

-14
-4.67
-4.67
-0.12

0
0.00
0.00
0.00

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

c. Effect on "outdoors" value for recreational
activities
Total
Average
Weighted
Overall Weighted for this Section

100%
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Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 2

5. Ecological / Habitat

3%

6. Economics

a. Effects on significant indigenous
vegetation and fauna
Total
Average
Weighted
Overall Weighted for this Section

90%

b. Change in travel times for commuters

0%

Total
Average
Weighted
Overall Weighted for this Section

10%
100%

Cost

Criteria

1. Construction Costs

a. Cost to construct project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Cost to maintain project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

20%

2. Maintenance Costs

0%

Length of road and area of associated works
through areas of significant vegetation and
fauna

100%

a. Change in travel times to / from Lyttelton
Port

c. Vehicle maintenance costs

3%

100%

Weighting

Change in length of journey
Change in length of journey by approximate
number of effected parties
Gradient of road and horizontal alignment

Measure

0

0

0

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

5

0

7

-10

3

3

3

3

0

0

0

0

0

0

0

0

-8
-3
-1.00
3.70
0.09

2
2
0.67
0.20
0.01

-4
3
1.00
5.90
0.15

0
-10
-3.33
-9.00
-0.23

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

Estimated construction cost

-3
-3
-3.00
-3.00
-0.60

-3
-3
-3.00
-3.00
-0.60

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-10
-10
-10.00
-10.00
-2.00

-5
-5
-5.00
-5.00
-1.00

0
0
0.00
0.00
0.00

-3
-3
-3.00
-3.00
-0.60

Estimated maintenance cost

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-36
-15.42
-0.77
4

-17
-9.75
-0.85
6

-48
-29.67
-0.79
5

-26
-8.67
-1.19
7

-24
-12.75
-1.42
8

-18
-8.25
-0.36
3

9
3.17
0.78
1

-7
-6.08
0.33
2

Total Objective Score
Total Objective Average Score
Weighted Totals
Ranking
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Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 3
Project Objectives

Criteria
a. Provides a convenient Over-Dimension
and Dangerous Goods route between
Christchurch City and Lyttelton Port as part
of the support freight network
b. Enables access to the Lyttelton Port
Company quarry (accessed via Lower
Sumner Road)
c. Provide a safe route for all road users

1. Transport

15%

2. Resilience

15%

3. Tourism / Recreation

15%

4. Constructability

15%

Total
Average
Weighted
Overall Weighted for this Section

a. Needs to be earthquake "proof" as a
lifeline route to Lyttelton
b. Needs no additional maintenance of road
surface
c. Geotechnical solution does not require
significant on-going maintenance
Total
Average
Weighted
Overall Weighted for this Section

a. Maintain a regionally important tourist
route for cruise passengers
b. Maintain a regionally important cycle
route as part of the Port Hills Circuit
c. Maintain a locally important tourist route
for the people of Canterbury
Total
Average
Weighted
Overall Weighted for this Section

Weighting Measure
60%

Meets the criteria required for overdimension and dangerous goods vehicles
and provides efficient access to Lyttelton

20%

Provision of access to quarry

20%

Anticipated changes in crash record

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

5

7

9

-8

4

5

5

5

-10

-10

-10

-10

10

10

10

10

-8
-13
-4.33
-0.60
-0.09

0
-3
-1.00
2.20
0.33

5
4
1.33
4.40
0.66

2
-16
-5.33
-6.40
-0.96

2
16
5.33
4.80
0.72

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

2
17
5.67
5.40
0.81

90%

The project would not be prone to closure
because of future earthquakes

4

0

6

0

8

8

0

8

5%

Length of road requiring maintenance

0

0

-2

0

-2

-2

-2

-2

5%

Frequency of on-going maintenance to the
geotechnical solution

0

0

0

0

-10

-10

-4

-4

4
1.33
3.60
0.54

0
0.00
0.00
0.00

4
1.33
5.30
0.80

0
0.00
0.00
0.00

-4
-1.33
6.60
0.99

-4
-1.33
6.60
0.99

-6
-2.00
-0.30
-0.05

2
0.67
6.90
1.04

0

0

0

0

10

10

10

10

3

3

3

0

10

10

10

10

0

0

0

0

10

10

10

10

3
1.00
1.00
0.15

3
1.00
1.00
0.15

3
1.00
1.00
0.15

0
0.00
0.00
0.00

30
10.00
10.00
1.50

30
10.00
10.00
1.50

30
10.00
10.00
1.50

30
10.00
10.00
1.50

-2

-2

-1

0

-10

-8

-1

-3

-3

-3

-3

0

-3

-3

-1

-3

-10

-2

0

0

0

0

0

0

0
-15
-3.75
-1.95
-0.29

0
-7
-1.75
-1.15
-0.17

0
-4
-1.00
-0.70
-0.11

0
0
0.00
0.00
0.00

-10
-23
-5.75
-7.95
-1.19

-10
-21
-5.25
-7.45
-1.12

0
-2
-0.50
-0.40
-0.06

-5
-11
-2.75
-3.70
-0.56

100%

33%
33%
33%

Maintains an existing route for coaches via
Sumner
Maintains an existing route for recreational
cycling via Sumner
Maintains an existing route for cars via
Sumner

100%

a. Simple construction

25%

b. Quick to construct to aid recovery

15%

c. Impact on road users during construction

10%

d. Practicable construction

50%

Total
Average
Weighted
Overall Weighted for this Section

100%

Project uses "traditional" construction
techniques and readily available materials
Time required to purchase property and
complete construction
Extent of road closures required to construct
solution (over and above current Sumner
Road closure)
The Option is practicable to construct
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Sumner Road Options: Multi-Criteria Assessment Tool - Assessment Sheet Sensitivity Test 3
Environmental Objectives
1. RMA Consentability

3%

2. Visual Impact

3%

3. Heritage

3%

4. Social Impact

3%

Criteria

Weighting

a. The project is straightforward to consent

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on visual impact from urban areas

40%

b. Effects on visual impact from the
seaward approach

20%

c. Effects on a significant landscape area

40%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Effects on known Tangata Whenua or
Colonial heritage
Total
Average
Weighted
Overall Weighted for this Section

100%

Measure
Anticipated timeframes to gain consent (if
required)

Length of road and the associated works
visible from Christchurch City and other
urban areas
Length of road and the associated works
visible from seaward approach
Length of road and the associated works
through significant landscape areas

Number and length of crossings through
sites of cultural / heritage importance

100%

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-4

-4

-8

0

0

-1

0

-4

-4
-4.00
-4.00
-0.10

-4
-4.00
-4.00
-0.10

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-1
-1.00
-1.00
-0.03

0
0.00
0.00
0.00

-4
-4.00
-4.00
-0.10

0

0

-7

0

0

0

0

0

0

0

-5

0

-3

-4

0

-8

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-20
-6.67
-7.00
-0.18

0
0.00
0.00
0.00

-3
-1.00
-0.60
-0.02

-4
-1.33
-0.80
-0.02

0
0.00
0.00
0.00

-8
-2.67
-1.60
-0.04

0

0

-8

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

-8
-8.00
-8.00
-0.20

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

a. Noise and vibration effects through
residential areas

33%

Approximate number of residential properties
effected and relative increase in heavy
vehicle movements

-2

-2

-8

0

2

2

2

2

b. Severance of communities because of
additional traffic

33%

Number of communities travelled through
and relative increase in vehicle movements

0

0

-3

0

1

1

1

1

33%

Length of road through recreation areas

0

0

-3

0

0

0

0

0

-2
-0.67
-0.67
-0.02

-2
-0.67
-0.67
-0.02

-14
-4.67
-4.67
-0.12

0
0.00
0.00
0.00

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

3
1.00
1.00
0.03

c. Effect on "outdoors" value for recreational
activities
Total
Average
Weighted
Overall Weighted for this Section

100%
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5. Ecological / Habitat

3%

6. Economics

a. Effects on significant indigenous
vegetation and fauna
Total
Average
Weighted
Overall Weighted for this Section

90%

b. Change in travel times for commuters

0%

Total
Average
Weighted
Overall Weighted for this Section

10%
100%

Cost

Criteria

1. Construction Costs

a. Cost to construct project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

a. Cost to maintain project

100%

Total
Average
Weighted
Overall Weighted for this Section

100%

25%

2. Maintenance Costs

0%

Length of road and area of associated works
through areas of significant vegetation and
fauna

100%

a. Change in travel times to / from Lyttelton
Port

c. Vehicle maintenance costs

3%

100%

Weighting

Change in length of journey
Change in length of journey by approximate
number of effected parties
Gradient of road and horizontal alignment

Measure

0

0

0

0

0

0

0

0

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

0
0.00
0.00
0.00

5

0

7

-10

3

3

3

3

0

0

0

0

0

0

0

0

-8
-3
-1.00
3.70
0.09

2
2
0.67
0.20
0.01

-4
3
1.00
5.90
0.15

0
-10
-3.33
-9.00
-0.23

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

-6
-3
-1.00
2.10
0.05

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

Estimated construction cost

-3
-3
-3.00
-3.00
-0.75

-3
-3
-3.00
-3.00
-0.75

-5
-5
-5.00
-5.00
-1.25

0
0
0.00
0.00
0.00

-10
-10
-10.00
-10.00
-2.50

-5
-5
-5.00
-5.00
-1.25

0
0
0.00
0.00
0.00

-3
-3
-3.00
-3.00
-0.75

Estimated maintenance cost

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

0
0
0.00
0.00
0.00

Opt A

Opt B

Opt C

Opt D

Opt E

Opt F

Opt G

Opt H

-36
-15.42
-0.62
5

-17
-9.75
-0.70
6

-48
-29.67
-0.44
3

-26
-8.67
-1.19
7

-24
-12.75
-1.92
8

-18
-8.25
-0.54
4

9
3.17
0.78
1

-7
-6.08
0.48
2

Total Objective Score
Total Objective Average Score
Weighted Totals
Ranking
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Sumner Road Options: Multi-Criteria Assessment Tool - Evaluation Explanation
Project Objectives
1. Transport

2. Resilience

Criteria

Measure

Explanation & Key Questions

Meets the criteria required for overdimension and dangerous goods vehicles
and provides efficient access to Lyttelton

Is the proposed option designed such that it meets the design criteria for Over-Dimension and
Dangerous Goods vehicles? What are / would be the restrictions on hours of use (if any)?

Provision of access to quarry

Does the proposal also mitigate the closure of access to the Ports' quarry site through improved
geotechnical conditions? Does the options maintain road access to the quarry?

c. Provide a safe route for all road users

Anticipated changes in crash record

Does the option increase traffic at a known crash spot without mitigating it? Does the option create
new safety concerns (have regard to breaking on steep gradients and curvature of bends)? Are all
road users safely provided for (include pedestrian crossing points and cyclists)? Does the option reroute traffic away from known safety concerns?

a. Needs to be earthquake "proof" as a
lifeline route to Lyttelton

The project would not be prone to closure
because of future earthquakes

a. Provides a convenient Over-Dimension
and Dangerous Goods route between
Christchurch City and Lyttelton Port as part
of the support freight network
b. Enables access to the Lyttelton Port
Company quarry (accessed via Lower
Sumner Road)

b. Needs no additional maintenance of road
Length of road requiring maintenance
surface
c. Geotechnical solution does not require
Frequency of on-going maintenance to the
significant on-going maintenance
geotechnical solution

3. Tourism / Recreation

4. Constructability

a. Maintain a regionally important tourist
route for cruise passengers
b. Maintain a regionally important cycle
route as part of the Port Hills Circuit
c. Maintain a locally important tourist route
for the people of Canterbury

Maintains an existing route for coaches via
Sumner
Maintains an existing route for recreational
cycling via Sumner
Maintains an existing route for cars via
Sumner

Project uses "traditional" construction
techniques and readily available materials
Time required to purchase property and
b. Quick to construct to aid recovery
complete construction
Extent of road closures required to construct
c. Impact on road users during construction solution (over and above current Sumner
Road closure)
d. Practicable construction
The Option is practicable to construct

a. Simple construction

Does the option satisfactorily mitigate against rock fall / structural damage associated with future
earthquakes, or is this uncertain? Is the rock fall risk mitigated for the whole route or are there
sections still at risk? Are there other structures on the route (not part of the option) that could / would
fail in a future earthquake?
What is the change in road that Council are required to maintain? Is any "special" maintenance
required for the roads, i.e. winter gritting?
What is the frequency of on-going maintenance for the geotechnical solution?
Does the option maintain the existing recreational / tourist route? Is a detour required to access
Sumner and the views (are they still accessible)?
Does the proposed Option maintain cycle access for road riders around the Port Hills? Would the
proposed Option maintain an attractive route for cyclists?
Does the option maintain the existing recreational / tourist route? Is a detour required to access
Sumner and the views (are they still accessible)?
Does the proposed option have any technically challenging aspects or require specialist skills? Does
the proposed option require materials that are in short supply (or in abundance)?
What it the timeframe to gain the required consents, purchase property and construct the option?
What is the likelihood and consequence that the project would be held-up?
Would there be adverse effects to existing road users through the construction process?
Does the Option represent "value for money"?
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Sumner Road Options: Multi-Criteria Assessment Tool - Evaluation Explanation
Environmental Objectives

Criteria

1. RMA Consentability

a. The project is straightforward to consent

2. Visual Impact

a. Affects on visual impact from urban
areas
b. Affects on visual impact from the
seaward approach
c. Affects on a significant landscape area

Measure

Explanation & Key Questions

Anticipated timeframes to gain consent (if
required)

Is the project able to be constructed within existing designations? Are any consents required to
construct the option and if so, how long would these take? Is this option likely to be viewed as
contentious by the public and / or key stakeholders?

Length of road and the associated works
visible from Christchurch City and other
urban areas
Length of road and the associated works
visible from seaward approach
Length of road and the associated works
through significant landscape areas

Would this option (roads, structures, cuttings etc.) be visible from urban areas? Does removal of
Sumner Road improve the landscape from other areas?
Would this option (roads, structures, cuttings etc.) be visible from the seaward approach?
Does the road travel through a significant landscape area and if so, what is the length of affected area?

3. Heritage

a. Affects on known Tangata Whenua or
Colonial heritage

Number and length of crossings through
sites of cultural / heritage importance

4. Social Impact

a. Noise and vibration affects through
residential areas

Approximate number of residential properties Does the proposed option route additional heavy vehicle traffic through residential or sensitive areas
affected and relative increase in heavy
(schools and hospitals)? Does the option reduce heavy vehicle traffic through sensitive areas? What
vehicle movements
is the relative increase / decrease in heavy vehicle traffic volumes as a result of the option?

b. Severance of communities because of
additional traffic

Number of communities travelled through
and relative increase in vehicle movements

c. Affect on "wilderness' value for
recreational activities

Length of road through recreation areas

5. Ecological / Habitat

a. Affects on significant indigenous
vegetation and fauna

Length of road and area of associated works
Does the option travel through an area of significant vegetation? Is there any significant fauna that
through areas of significant vegetation and
would be affected by the proposed option (loss of breeding area / feeding area)?
fauna

6. Economics

a. Change in travel times to / from Lyttelton
Change in length of journey
Port
b. Change in travel times for commuters
c. Vehicle maintenance costs

Change in length of journey by approximate
number of affected parties
Gradient of road and horizontal alignment

Does the option pass through any known heritage sites? Does the route cross any "historic" pathways
(e.g. Bridal Path)? Are there any Silent Files that could restrict the option?

Does the increase in traffic volume create community severance because of the additional traffic?
What is the relative change in traffic volumes? Is there a beneficial effect as traffic no longer travels
through a community?
Does the option require works in an area that is used for recreation (e.g. walking, mountain biking,
climbing)?

Does the proposed option require significant additional travel to / from the Port that would increase
freight costs? Does the proposed route have significant gradients that would increase travel times and
add to freight costs?
Does the proposed option require commuters to travel well out of their way to get to / from the City
(bearnig in mind the tunnel is available)?
Would the gradients and horizontal alignments significantly alter vehicle maintenance costs?
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Sumner Road Options: Multi-Criteria Assessment Tool - Evaluation Explanation
Cost

Criteria

Measure

Explanation & Key Questions

1. Construction Costs

a. Cost to construct project

Estimated construction cost

What is the anticipated construction cost associated with the option? What is the anticipated cost of
stopping up the old alignment? Is there ability to re-use the cut material? What up-grade is required
to the existing route if using an alternative?

2. Maintenance Costs

a. Cost to maintain project

Estimated maintenance cost

Is there additional or less road length that requires maintenance? What is the cost associated with the
rock fall mitigation? What other infrastructure would require maintenance? Does the traffic travel on
a route that would require more frequent pavement upgrades?

Beca // Sumner Road Options: Multi-Criteria Assessment Tool - Draft Version // Page 18 of 18
3390969 // NZ1-5700380-2 0.2 // Explanation
Printed 09:33, 12/04/2012
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Appendix C

RMA Planning Review
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Memorandum
To:

Nicholas Fuller

From:

Andrew Henderson / Claire Lindsay

Date:

5 April 2012

Subject: Assessment of planning requirements for possible road works in the Port Hills and on the Banks Peninsula

1. Introduction
The purpose of this memorandum is to provide a preliminary review of potential consenting requirements for road
construction and potential works in the Port Hills. It is acknowledged that specific details regarding the proposed
works, such as location and alignment, are not available at this early state, and this is reflected in this initial
consenting overview.

2. Proposed works
Following the Canterbury earthquakes it has been considered necessary to improve the road network access
between Christchurch City and the Banks Peninsula. Several options for this are being considered, and therefore,
specific details are currently not available.

3. Christchurch City Plan (City Plan)
The City Plan contains policies, rules and requirements that must be reviewed and considered when applying for
resource consent for such activities as the potential proposed road works in the Port Hills and on the Banks
Peninsula. Below is a brief analysis of some of the planning issues that will need to be addressed when applying
for resource consent to undertake the proposed road works.
Note- the relevant Planning Maps are attached as Appendix 1. Planning Maps A and B show different information.

Special Purpose Road Zone
Volume 3: Part 8 Special Purpose Zones of the City Plan contains rules pertaining to special purpose zones, within
which a specialist activity is undertaken. The Special Purpose (Road) Zone applies to all land that is legal road,
within the meaning of the Local Government Act 1974.
It is considered that once the proposed roads are constructed and legalised they will then be considered part of
the Special Purpose (Road) Zone, and future activity will need to comply with the relevant zoning rules. However,
the construction of the road will need to comply with the zoning rules of the area within which the road work
activity is to occur. Therefore, these zoning rules have not been considered.

Zoning
It is considered that the proposed roads works will extend across the boundaries of zones identified in the City
Plan. The two zones being (as shown on Planning Maps 54A, 55A, 61A, 62A, and 63A):
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·

Conservation 1 Zone (C1); and

·

Rural Hills Zone (RuH).

The following table outlines potential zoning rules that may be relevant to the proposed road works.
Table 1 – Relevant City Plan Zoning Rules
Zone

Relevant Rules

Comment/ Compliance with
earthworks rules

Conservation 1
Zone

Rule 2.3.2: Vegetation removal - The removal or loss of
any native vegetation indigenous to the site shall be a
discretionary activity

If the proposed road works
involves the removal or loss of
native vegetation it will
require resource consent as a
discretionary activity.

Rule 2.3.5 Rock removal - Within the Conservation 1 Zone
the maximum rock size that may be removed from any
site on the Port Hills shall have a dimension not exceeding
250mm in any direction and should be naturally occurring
loose rock. An exception is made permitting the
relocation of rocks posing a rockfall hazard to a safe
location on the same site.

It is considered the proposed
road works will require
resource consent as a
discretionary activity,
because the works are likely
to require the removal of
rocks exceeding 250mm.

Rule 2.4.4 Protection of native vegetation, natural
features and existing landscape character -Rural Hills
Zone –

Complies. It is considered
unlikely the proposed road
works will not require the
removal or loss of more than
100m² per hectare of native
vegetation indigenous in any
continuous five year period.

Rural Hills Zone

(a) Vegetation removal
The maximum removal or loss of native vegetation
indigenous to the site in any continuous five year period
shall be 100m² per hectare (the area per hectare shall not
be aggregated over the total area of the site).

Rule 2.4.4 Protection of native vegetation, natural
features and existing landscape character -Rural Hills
Zone –
(d) Rock removal
The maximum rock size that may be removed from any
site shall have a dimension not exceeding 250mm in any
direction and shall be naturally occurring loose rock or
rock removed from areas of improved surface pasture. An
exception is made permitting the relocation of rocks
posing a rockfall hazard to a safe location on the same
site.

It is considered the proposed
road works will require
resource consent as a
discretionary activity,
because the works are likely
to require the removal of
rocks exceeding 250mm.
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Designated Land
A review of the Planning Maps suggests that the proposed works are unlikely to occur over any designated land,
therefore, designated land has not been considered.

4. The proposed Banks Peninsula District Plan
The proposed road works are likely to occur across the territory boundaries of areas managed under the City Plan
and the proposed Banks Peninsula District Plan. The following section outlines planning requirements considered
to be relevant to the proposed works.
Note- the relevant Planning Maps are attached as Appendix 2.

General Provisions
Part 6 of the proposed Banks Peninsula District Plan contains rules relating to utilities. Under the Banks Peninsula
Plan utilities are regarded as physical resources in the Resource Management Act. Utilities make up the
infrastructure of the District and include water, telecommunications, electricity and gas transmission systems,
sewage and storm water disposal systems, lighting and roads. It is considered the proposed activity meets the
definition of a utility, and therefore, it must comply with the rules outlined in Part 6 – Utilities. These rules on
utilities replace any zone rules which may otherwise apply to utilities in zones through which utilities pass, or
within which they are sited unless specifically stated to the contrary in this chapter.
All utilities are permitted activities in all areas of the District where they meet the conditions for permitted
activities outlined in Rule 2. The only rule considered relevant to the proposed road works outlined in Rule 2 is
Rule 2.1. Rule 2.1 states for a utility to be considered a permitted activity it must comply with “the earthworks
conditions for permitted activities in the relevant Zone”. Therefore, below is an outline of the earthwork
conditions of the potential zones the proposed works may occur in:
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Table 2 – Earthwork rules for relevant Zones
Zone

Comment/ Compliance with earthworks rules

Recreational Reserve

NA. No relevant earthworks zoning rules.

Rural Zone

The maintenance and repair of roading infrastructure is a permitted activity in the
Rural Zone if the activity meets the earthworks standards set out in Rule 2 and 3, being:
“The maximum uphill cut depth is 2 metres (except for the construction of the proposed
road serving land between Cass Bay and Corsair Bay shown on Planning Maps S3 and
S4).
The maximum downhill vertical spill of side castings is to be 2.4 metres (except for the
construction of the proposed road serving land between Cass Bay and Corsair Bay
shown on Planning Maps S3 and S4).
The maximum volume of earth moved shall not exceed 100m³ per site within any one
consecutive 12 month period except that for farm access tracks, the following standards
apply:
(i)

no restriction on maximum volume of earth moved;

(ii)

no part of any farm access track shall be located within 30m of a State
Highway boundary;

(iii)

the farm access track shall be no more than 250m in length.

The maximum width of any vehicle track is to be five metres.
There shall be no disturbance of a known waahi tapu site”.

Residential
Conservation

NA. No relevant earthworks zoning rules.

Residential

NA. No relevant earthworks zoning rules.

Lyttleton Port

NA. No relevant earthworks zoning rules.

Once the specific details and design for the proposed works are confirmed the applicable zoning rules can be
identified, and the activity status confirmed. We assume that when there is no relevant earthwork zoning rules
the activity defaults to requiring resource consent as a discretionary or non-complying activity.
In addition, should the proposed works occur within Recreational Reserves, Conservation Reserves Zones or the
Outstanding Natural Landscapes, resource consent for a discretionary activity will be required pursuant to Rule 5,
which states:
“The following utilities are discretionary activities:
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a) Any above ground utility, other than those provided for in Rule 2.6, within Heritage Items, Recreational
Reserves and Conservation Reserves Zones and the Outstanding Natural Landscapes, Coastal Natural
Character Landscapes and Main Ridgelines as identified within the Rural Amenity Landscape”
Other rules that may need to be considered include:
·

Rule 2.4 Protected Trees: Any utility structure or activity shall comply with the rules relating to protected
trees. The Planning Maps indicate the location of protected trees.

·

Rule 2.5 Tree Clearance: There shall be no clearance of indigenous trees in any Rural Zone.

Other matters:
· The Zoning provisions include various policies and objectives to avoid, remedy and mitigate the impact of
activities on the amenity of the area. These policies and objectives will need to be reviewed and the
potential impacts of the road works discussed at the time a resource consent application is prepared; and
· A discrepancy was noted in the Banks Peninsula Planning Maps between the legend and the maps. The
Council was contacted in regard to this matter and they were unaware of this discrepancy. We are
currently waiting for confirmation from the Council as to what the special protected areas being indicated
by the gray markings on the Settlement Map S0, S1 and S2 are.

Outstanding Natural Features and Landscape
Chapter 13 of the Banks Peninsula District Plan includes objectives and policies relating to the protection of
outstanding natural features and landscapes, which have been identified by the Council. The proposed area of the
Port Hills and Banks Peninsula where the proposed works may occur contain some areas identified as Outstanding
Natural Features and Landscapes, as can be seen on Settlement Map S1, S2, S3 and S4.
Therefore, should the proposed works occur within the boundaries of any one of these identified areas the
following objectives and policies will need to be considered:
Objective 1 - Avoid, remedy or mitigate adverse effects of subdivision, use and development on those areas of
outstanding natural features and landscapes.
Policy 1C - The adverse effects of earthworks, forestry or clearance of significant indigenous vegetation on
outstanding natural features, landscapes are to be avoided, remedied or mitigated.
An application for resource consent for the proposed road works, should it be located within this area will be
assessed against the objectives and policies set out in the Chapter.

Silent Files
If the proposed alignment of the road is to run through Silent File 031 (as identified on Settlement Map S4)
consultation with the local tāngata whenua must be completed.
Where sites are of special significance and tāngata whenua may wish to protect them by restricting some activities,
access and information about their location. One of the means of identifying wāhi tapu sites is the use of “silent
files.” As the knowledge of specific sites may not be known to Ngāi Tahu as a whole, it is important to always
consult with Papatipu Rūnanga to ensure that wāhi tapu sites are protected.
If the area identified as the Silent File is to be crossed it is advised that contact is made as early as possible with
local tāngata whenua to ensure any issues can be dealt with a sufficient time frame.
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Archaeological Sites
A review of the Planning Maps indicates that the proposed road works will not occur within the vicinity of
identified archaeological sites, and therefore, they will not need to be considered.

Designated Land
A review of the Planning Maps suggests that the proposed works are unlikely to occur over any designated land,
therefore, designated land has not been considered. A full list of designated land can be found in Appendix II of
the proposed Banks Peninsula District Plan.

5. Environment Canterbury – Natural Resources Regional Plan (NRRP)
A preliminary assessment of the relevant NRRP provisions for proposed road works is provided in Table 3.
Table 3 – NRRP Rules Assessment
NRRP Rule

Comment / Compliance

WQL36 Excavation of land… The use of
land to excavate more than 100 cubic
metres of material in any 12 month
period from land:
(a) over an unconfined or semi-confined
aquifer and the depth of excavation:
(i) exceeds five metres; or
(ii) is deeper than the highest
groundwater level which can
reasonably be expected to occur at
the site, based upon the relevant and
available groundwater data; or

It is likely the proposed road works will require the excavation of
more than 100 cubic metres of material in any 12 month period.
Once the layout of the road is designed we will be able to be
determined whether it is over a unconfined or semi-confined
Aquifer or the Coastal Confined Gravel Aquifer System, and the
activity status can be confirmed.
However, following a review of ECan’s online GIS appears the
proposed works are unlikely to occur over the Coastal Confined
Gravel Aquifer System, or an unconfined or semi-confined aquifer.
If this is the case, this rule will not be relevant.

(b) in the Coastal Confined Gravel Aquifer
System where there is less than one
metre of undisturbed material between
the baseof the excavation and Aquifer 1

6. Summit Road Protection Act
A major supporting statutory document is the Summit Road (Canterbury) Protection Act 2001, administered by the
Summit Road Protection Authority consisting of representatives of the Council, the Banks Peninsula and Selwyn
District Councils. The regulations prescribed in the Summit Road Protection Act must be considered and discussed
in a resource consent application for the proposed road works.
The Act applies to land in the Rural Hills Zone (as identified in the CCC Plan) above the Summit Road and within 30
metres vertically below the Summit Road and Dyers Pass Road. It is considered that approval from the CCC will be
needed for any ‘action’ related to the proposed roads works that is to occur within the boundaries of any of the
parcels of land listed in Schedule 2 Protected Land. However, it is considered that if the proposed road works
involve repairs or reconstruction then the actions will comply as regulation 12(3) permits any “moving, removing
or heaping of more than 10 cubic metres of soil”:
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“for the purpose of –
…
(b) repairs to, or reconstruction of, a road to make it usable after a slip, subsidence, or other damage
resulting from natural causes”
Therefore, the proposed road works will comply with the regulations of the Summit Road Protection Act.

7. Reserves
There are a number of reserves located in the Port Hills, as can be seen on the series of Planning Maps included in
the City Plan and the proposed Banks Peninsula District Plan. If the proposed road works are to occur within the
boundaries of any land identified as a reserve in Schedule of the Reserves Act the activity will need to consider and
address the regulations outlined in the Reserves Act 1997. The Reserves Act contains regulations relating to the
preservation and management of reserves in New Zealand. It is considered that the following regulations may be
relevant to the proposed works:
·

Section 42 - Preservation of trees and bush; and

·

Section 48 - Grants of rights of way and other easements “for public works”

Some reserves have management plans that set out the use and management of the reserves in accordance with
their purpose under the Reserves Act. Most reserves, however, do not have a management plan and activities are
carried out under the direct control of the Council.

8. Summary
This memorandum has outlined some of the most relevant planning requirements that may need to be addressed
when the proposed road works are undertaken. Because of the likely location of the proposed works resource
consent will need to be applied for under both the City Plan and the proposed Banks Peninsula District Plan.
We are happy to provide further advice containing more specific planning requirements should, details about the
propsoed works become available. In the meantime, please do not hesitate to contact us should you have any
further queries.
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Appendix A

Banks Peninsula District Plan – Planning Maps
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Appendix B

Christchurch City Plan – Planning Maps (including A and
B maps)
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Attachment 2: Map of the Sumner‐Lyttelton Corridor showing the 4 main sections of the route
which require risk mitigation works to address geotechnical hazards.
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Executive summary

Christchurch City Council (“Council”) has engaged Aurecon to provide a concept design report for two
areas of the Sumner Road. The objective of this stage of the project is to outline a remedial strategy
that will reduce the risk to the corridor route from rockfall hazards sufficient to allow public access to
Sumner Road once the works are completed. This stage of the project also included development of a
programme and preparation of a rough order cost estimate for the outlined works.
There have been two previous reports and one addendum for the project - Stage 1, Stage 2 and Stage
2 Variation 2 - that documents the investigations to date and this report should be read in conjunction
with these earlier reports.
Site Description
The site is located within the Lyttelton Harbour, along the stretch of Sumner Road between the
Lyttelton township, and the Evans Pass and Summit Road intersection. The length of road is 2.6km
and forms the main route between Lyttelton and Sumner. The September 2010 earthquakes and
continuing earthquakes resulted in extensive rockfall onto the Sumner Road.
The road has been closed permanently since June 2011 and closed intermittently prior to then
following the September 2010 earthquakes. The area above the Sumner Road has been split up into
hazard areas, based on work done in earlier stages. These areas have been grouped together into
Stage 3A which contains 44 of the hazard zones and 3B which contains 5 of the hazard zones
identified in Stage 2. The Stage 3A area encompasses the length of slope between Lyttelton and
Evans Pass Road, excluding the area below Crater Rim Bluff, and the Stage 3B Area includes the
Crater Rim Bluffs, and the area below the bluffs.
Investigation
After reviewing the DDSRA results from Stage 2, a helicopter survey was undertaken to gather
information on the key rock mass features for use in remediation design. A roped access inspection
was also undertaken to verify the assessment carried out from the helicopter survey.
Detailed rockfall modelling was then undertaken to assess remedial options. Sixteen cross-sections
were used to model potential block bounce heights and energy and number of rocks to reach the
Sumner Road.
Options Development
Options to mitigate the rockfall risk were developed based on field inspections, rockfall modelling, and
DDSRA risk assessments. Area 3A covers more straight forward zones at each end of the site where
remedial works may comprise light and heavy scaling with limited blasting. Area 3B covers the central
section of the site and includes the 100m high Crater Rim Bluffs. Major earthworks are considered to
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be the only viable option to significantly reduce risk levels in Area 3B. Three options for the 3A area
and two options for the 3B area were assessed.
Scope of Works
The primary remedial measure proposed in Area 3A is scaling combined with two earth bunds
proposed at the toe of the gullies. Remedial work proposed for Area 3B comprises scaling and bulk
earthworks. Bund concept design, cut slope concept design and scaling and blasting techniques have
been discussed.
Post works risk level
Each option discussed previously involves a different level of remediation work; the options which
involve scaling, blasting and earthworks may reduce the risk to acceptable levels as shown in Section
7.
Rough Order Cost Estimates
Indicative cost estimates for both areas 3A and 3B for the complete works (site setup to
decommission) have been prepared. Stage 3A cost estimates have a higher level of certainty as the
amount of work is measurable and the scope of works are better defined whilst Stage 3B costs are
more difficult to assess due to the variability in methodology which would need to be assessed by the
contractor undertaking the work. Refer to section 8 for further detail. A summary of the costings is
shown in the tables below, these costings have been based on Option III for Stage 3A and Option II
for Stage 3B.
Stage 3A Costings (Option III)
Item

Phase

Base Cost

Contingency

Total

A

Investigations and reporting

$50,000

$5,000

$55,000

B

Design and contract documentation

$60,000

$15,000

$75,000

C

Construction Management

$810,000

$200,000

$1,010,000

D

Construction

$2,180,000

$545,000

$2,725,000

E

Contractor's P&G and overheads

$1,450,000

$290,000

$1,740,000

$4,550,000

$1,055,000

$5,605,000

Contingency
$30,000

Total
$330,000

Total

Item
A

Stage 3B Costings (Option II)
Phase
Base Cost
Investigations and reporting
$300,000

B

Design and contract documentation

$155,000

$35,000

$190,000

C

Construction Management

$905,000

$230,000

$1,135,000

D

Construction

$21,265,000

$6,380,000

$27,645,000

E

Contractor's P&G and Overheads

$4,130,000

$830,000

$4,960,000

F

Provisional Items

$350,000

$35,000

$385,000

$27,105,000

$7,540,000

$34,645,000

Total
Engineering Considerations

The concept design and scope of works developed have not been subject to full detailed engineering
design in terms of constructability and geometric assessment or planning, however a number of
engineering, environmental, planning, safety and construction considerations are presented in Section
10 of the report.
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Recommendations
Christchurch City Council should consider each option, scope of work and concept design and
critically assess their requirements in terms of long term route security and reduction of risk to
acceptable levels to CCC, as confirmed with CCC the target is pre-quake or RC3 as a minimum.
To reduce the risk to an acceptable level along Sumner road we would recommend undertaking the
remediation works outlined Stage 3A Option III and Stage 3B Option II.
Aurecon has outlined a number of areas that would benefit from further investigation to gain further
understanding and increase certainty of risk and cost estimates. Aurecon recommend these are
considered on the acceptance of the options or scope of works. These further investigations include:
•
•
•

Ground investigation and rockfall modelling for detailed bund design.
Ground investigation above the Crater Rim Bluffs consisting of three angled boreholes.
Additional surveying to develop a more accurate terrain model.
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1

Introduction

During the September 2010 earthquakes minor rockfall damage occurred following the February and
June 2011 earthquakes a significant amount of rockfall occurred along the 2.6km section of Sumner
Road between Evans Pass and the coal terminal at Lyttelton Port. In places boulders covered the
entire road, with boulders often bouncing over the road onto the Old Lyttelton Road below (current
Quarry access for Lyttelton Port Company (LPC)) and into the harbour. The slopes above the road are
considered to be at a very high risk of rockfall with the road remaining effectively closed since the
February 2011 earthquake. Canterbury Earthquake Recovery Authority (CERA) used the Canterbury
Earthquake Recovery Act 2011 (CER Act) to enforce road closures since June 2011.
We were provided with several reports from Christchurch City Council (CCC) on 2 October 2013 and
18 October 2013. These reports were all investigations surrounding Sumner Road both preearthquake and post-earthquake, the reports included:
•
•
•
•

Feasibility Study of Sumner Road, Options for Reopening. Opus International Consultants Ltd.
December 2012 (Opus, 2012).
Sumner Road Re-opening Considerations Geotechnical Overview of “Benching” Option. GHD
Pty Ltd, Greg Kotze. 25 September 2012 (GHD, 2012).
Sumner Road future options and alternatives – preliminary review by PHGG. Mark Yetton. 9
February 2012 (Yetton.M., 2012).
Evans Pass Rock face inspections. Geotech Consulting Ltd. Mark Yetton. 23 July 2010
(Yetton, M., 2010).

CCC engaged Aurecon to carry out a risk assessment of the Sumner Road between Evans Pass and
the coal terminal at Lyttelton to determine remediation concepts to re-open the road. The work is being
carried out in stages as follows:
•

•

•

Stage 1 which was delivered on 3 September 2013, covered a desktop study, helicopter
reconnaissance, brief walkover assessment, assessment of the hazards and risk in broad
terms and an evaluation of the nature of future investigations (a copy of the report is in
Appendix F). The report was based on reducing risk levels to sufficient levels for corridor
access for Council staff only.
Stage 2 which was delivered 4 October 2013, covered a detailed site walkover, the Detailed
Phase of the DDSRA (Designation and Detailed Slope Risk Assessment), abseil inspections,
2D rockfall modelling and recommendations for the next stage of work (copy of the reports are
in Appendix F). The Stage 2 report was based on providing corridor access for CCC staff only.
Stage 2 Variation 2 was delivered on 31 October 2013. CCC commissioned Aurecon to
undertake a review of the previous scope for Corridor access risk levels to public access risk
levels, an addendum explaining the change in risk levels was produced. (copy of the letter
report in Appendix G).
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•

Stages 3A and 3B (this report) undertook modelling and surveys of the slopes to develop
remediation options, a scope of works for remediation, and rough order costs. The scope of
remedial works is aimed at reducing risk levels so that the road can be opened for public use.

The area above Sumner Road was divided into 49 hazard zones during Stage 2 based on factors
such as similar topography, geology, or hazard type, although some of these zones contain multiple
hazards. The zones were all assessed and assigned a risk category. Stage 3 was split up into two
stages 3A and 3B, Stage 3A looks at 44 of the hazard zones covering areas that could be remediated
using comparatively straightforward methods such as light and heavy scaling with limited blasting.
Stage 3B covers the central portion of the study area which has a very high risk rating due to the area
of extensive bluffs over 100m high where major earthworks are likely to be the only option to reliably
and significantly reduce risk levels to acceptable levels. The scope of work for Stage 3 comprises:
•
•
•
•
•
•
•
•
•

Review the findings from the Detailed DDSRA carried out in Stage 2
Carry out a Helicopter survey of Crater Rim bluffs
Field calibration of results from helicopter flight
Carry out detailed rockfall modelling
Assess pre-earthquake risk levels
Preliminary bund design (two)
Prepare indicative cut slope designs for large scale earthworks if scaling is considered not to
be viable.
Develop remediation options and recommendations
Produce scope of works and rough order costs for each hazard zone.

This report presents the findings and results of the field survey, modelling of rockfall and the cut
slopes, indicative design of bunds and cut slope remediation options, scope of remediation works and
rough order costs for the next stage of works.
The instruction for this work was received from Lynne Armitage and Peter McDonald from CCC on 8
October 2013 for Stage 3A with SOW 18-176 and 21 October 2013 for Stage 3B with SOW 18-178.
The work was undertaken under the terms of the existing agreement ‘Slope Stability Engineering
Geotechnical Services’ CN46000001060.
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2

Scope Approach

The third stage of the Sumner Road source rock risk assessment and remediation was split into two,
Stage 3A and Stage 3B. Stage 3A covers 44 hazard zones where, access is often straight forward, the
risk level is generally lower, and comparatively modest remedial works are likely to be possible. Stage
3B covers the remaining five hazard zones including bluffs over 100m high where the risk to the road
user is very high, access is difficult (only by rope access) and complex remedial options such as large
scale drilling and blasting will be required to significantly reduce risk levels to an acceptable level. Both
stages are considered in this report. Aurecon undertook the following work for each part of Stage 3:

2.1

Stage 3A

Stage 3A focussed on 44 of the hazard zones across the slopes above Sumner Road as identified in
Stage 2, the two areas covered by Stage 3A are shown on Figure 1 outlined in orange. The objective
of this report is to present options that reduce the existing assessed level of risk to the road to
sufficient risk levels to allow access to the road by repair and maintenance contractors only with the
long term goal to open the road for public access. Stage 3A involved:
•
•
•
•
•
•

2.2

1

Reviewing the findings from the Detailed DDSRA carried out in Stage 2
Undertaking detailed 2D rockfall modelling
Assessing pre-earthquake risk levels
Preliminary design for two bunds
Developing remediation recommendations for each of the 44 identified hazard zones.
Producing a scope of works and rough order costs for each hazard zone and work package
area.

Stage 3B

Stage 3B focussed on five of the hazard zones across the slopes above Sumner Road as defined in
Stage 2, the area included in Stage 3B is shown on Figure 1, outlined in red. The objective of this
report is to identify options to reduce the existing assessed level of risk to the road to initially allow
managed access by repair and maintenance contractors only with the long term goal to open the road
for public access. Stage 3B involved:
•
•
•
•

Reviewing the findings from the Detailed DDSRA carried out in Stage 2
Undertaking a helicopter survey of the main bluffs.
Identifying areas to be remediated based on helicopter survey data.
Assessing pre-earthquake risk levels as best possible and depending on ease of access

1

The DDSRA (Designation and Detailed Slope Risk Assessment) system was developed by Aurecon
in conjunction with CCC to develop a risk assessment tool specific to the Port Hills. The system is
partially based on the RMS slope risk assessment tool developed in New South Wales, Australia.
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•
•
•
•
•
•
•

Undertaking a field calibration of results from helicopter flight using roped access
Carrying out detailed rockfall modelling
Gathering information on land area and volumes of material
Developing remediation options and recommendations for each of the five identified hazard
zones.
Preparing indicative cut slope geometry for large scale earthworks if scaling is considered not
to be viable.
Producing a scope of works and rough order costs for each hazard zone with input from rock
slope stabilisation contractors and a large earth moving company.
Assessing post physical works risk level for each option.

Our findings from Stages 3A and 3B are both included in this report with options for remediation works
to treat the hazards above Sumner Road. This report includes engineering solutions we consider to be
appropriate to return the road to a level of service necessary for corridor access for road repairs and
eventually public access. We envisage that the collected information would feed into detailed design.
The recommendations could be used when preparing a post works slope management plan and a
road management plan for on-going monitoring and to improve the safety to the road users.
We note that area Stage 3A is 82% of the total site, Stage 3B is 18% of the total site and the Crater
Rim bluffs take up half of the Stage 3B area. The Crater Rim Bluffs comprise only a small proportion of
the land but will account for the most significant amount of the remediation work and cost.
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Stage 3B Area

Note Based on oblique aerial photograph. Not to
scale, photo taken 14/08/13

Stage 3A Area

Stage 3A Area

Lyttelton
Evans Pass Road
Sumner Road

Old Lyttelton
Sumner Road

LPC

Coal Handling
Terminal
Figure 1 – Areas of work for Stage 3A and 3B locations along Sumner Road and Key Feature.

Note The hazard zone numbers were assigned in the field and have
no particular significance other than as a unique identifier.

Figure 2 – All 49 hazard zones along Sumner Road
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3

Site Description

3.1

Location

Refer to Appendix F, Sumner Road Corridor Access Stage 2 Report, Appendix A, pg. 4

3.2

Geology

Refer to Appendix F, Sumner Road Corridor Access Stage 2 Report, Appendix A, pg. 5

3.3

Topography

Refer to Appendix F, Sumner Road Corridor Access Stage 2 Report, Appendix A, pg. 5

3.4

Geomorphology

Refer to Appendix F, Sumner Road Corridor Access Stage 2 Report, Appendix A, pg. 6

3.5

History of previous earthquake damage

Refer to Appendix F, Sumner Road Corridor Access Stage 2 Report, Appendix A, pg. 7

3.6

Hazard Zonation Areas (Stage 2)

As part of Stage 2, the Sumner Road area was divided into 49 areas containing 54 different identified
hazards based on:
•
•
•
•

Geology
Hazard type
Topography
Risk Category from the DDSRA Detailed Phase assessment

The zones contain areas of road cuttings, retaining walls, scree slopes, large bluffs, small bluffs, highly
vegetated slopes and previously remediated areas. Two risk zone maps have been produced one
assuming corridor access only (Stage 2) and one assuming public access (Stage 2, variation 2), the
public access map and hazard zones are shown on Figure 2. The colours on each area represent the
DDSRA risk category from the Detailed Phase assessment:
•
•
•
•
•

Red is RC5 (very high risk)
Orange is RC4 (high risk)
Yellow is RC3 (moderate risk)
Green is RC2 (low risk)
Blue is RC1 (very low risk)
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3.7

Stage 3

The 49 hazard zones assessed in Stage 2 have been used in Stage 3 to develop likely scope of
remediation or repair works for each zone depending on the hazard type and risk category calculated
in Stage 2 Variation 2. Stage 3 has been divided into two categories as shown in Figure 1 and 2:
•

•

3A which covers the 44 hazard zones at each end of the site where there are discontinuous
major and minor bluffs across the slopes and road cuttings above the road which have
become unstable due to the recent earthquake events.
3B which covers the central section of the site, including the Crater Rim Bluffs which are over
100 m high damaged and extremely unstable due to the high shaking and rockfall from recent
earthquake events (2010-2011). The ground below these bluffs contains discontinuous minor
bluffs across the slope and road cuttings above the road.
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4

Investigation Results

4.1

Review of DDSRA results

A Designation Phase assessment followed by a Detailed Phase assessment was completed as part of
the Stage 1 and 2 Sumner Road reports in accordance with the DDSRA Procedure (Aurecon, 2013).
The procedure utilises a comprehensive visual inspection and a series of assessment tables and risk
registers to determine the risk value (RV) and risk category (RC) of an individual hazard.
The DDSRA system provides key information on individual geotechnical hazards and has been used
to assess sections of Sumner Road and prioritise hazards according to risk. The Sumner Road
Corridor Access Stage 1 Report, in Appendix F shows the Designation Phase assessment urgency
levels and the Sumner Road Access Stage 2 Report in Appendix F shows the Detailed Phase
assessment risk categories.
During Stage 2, Variation 2, the Detailed Phase assessment (undertaken during Stage 2) was altered
to include public or normal traffic usage (rather than corridor access). The temporal probability
(likelihood that a hazard will affect a road user) was recalculated to include increased traffic volumes
arising from public use. As a result, the risk value and risk categories were updated accordingly; refer
to the letter to CCC, Sumner Road Stage 2 Review of DDSRA Assessment for Public Access, dated
31 October 2013 in Appendix G. A summary of the identified hazards, risk levels and risk categories
derived from the DDSRA assessment for both corridor access and public use are show in Table 1 and
on Drawings DRG GEO 03 B and DRG GEO 04 B in Appendix A.
Table 1 - Summary of the Detailed DDSRA results
Hazard
Zone

Hazard
Number

201

Rockfall from
bluff
Boulder roll
Rockfall from
bluff
Boulder roll
Boulder roll
Rockfall from
bluff
Rockfall from
bluff
Boulder roll

202

Boulder roll

101
1

102
103
106
109
110

2
200

3

Hazard
Type/Feature

Risk Value
(corridor
access only)

Risk Category
(corridor
access only

Risk Value
(public
access)

Risk Category
(public access)

6

RC2

12

RC3

2

RC2

8

RC3

15

RC4

20

RC5

12
4

RC3
RC2

16
8

RC4
RC3

20

RC5

20

RC5

20

RC5

20

RC5

6

RC2

8

RC3

16

RC4

16

RC4
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Hazard
Zone

4

Risk Value
(corridor
access only)

Risk Category
(corridor
access only

Risk Value
(public
access)

Risk Category
(public access)

211

(talus slope)
Rockfall from
bluff

25

RC5

25

RC5

107

Rockfall from
bluff

3

RC1

4

RC2

115

Rockfall from
bluff

16

RC4

16

RC4

116

Rockfall from
bluff

16

RC4

16

RC4

117

Rockfall from
bluff

16

RC4

16

RC4

203

Rockfall from
bluff

20

RC5

20

RC5

12

RC3

16

RC4

16

RC4

16

RC4

9

RC3

12

RC3

16

RC4

16

RC4

12

RC3

16

RC4

12

RC3

12

RC3

9

RC3

8

RC3

12

RC3

12

RC3

9

RC3

12

RC3

16

RC4

16

RC4

12

RC3

12

RC3

9

RC3

12

RC3

16

RC4

16

RC4

12

RC3

16

RC4

9

RC3

12

RC3

20

RC5

20

RC5

15

RC4

20

RC5

15

RC4

20

RC5

Hazard
Number

Hazard
Type/Feature

204

114

Boulder roll
Rockfall from
bluff e
Boulder roll
Rockfall from
bluff
Boulder roll
Rockfall from
bluff
Boulder roll
Rockfall from
bluff
Boulder roll
Boulder roll
from Gully
Rockfall from
bluff
Boulder roll
Boulder roll
from Gully
Rockfall from
bluff
Boulder roll
(talus slope)
Boulder roll
(behind tree)
Boulder roll
(talus slope)
Rockfall from
bluff

119

Rockfall from
bluff

20

RC5

20

RC5

120

Rockfall from
bluff

16

RC4

16

RC4

205
206
5
207
208
209
210
212
213
216
218
219
221
118
6
124
112
113
7
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Hazard
Zone

Hazard
Number

Hazard
Type/Feature

Risk Value
(corridor
access only)

Risk Category
(corridor
access only

Risk Value
(public
access)

Risk Category
(public access)

121

Rockfall from
bluff

20

RC5

20

RC5

122

Rockfall from
bluff

4

RC2

8

RC3

2

RC1

4

RC2

9

RC3

12

RC3

16

RC4

16

RC4

15

RC4

20

RC5

108

Boulder roll
(talus slope)
Bluff failure
Road slope
failure in rock
Road slope
failure in rock

211A

Road slope
failure in rock

20

RC5

20

RC5

215

Road slope
failure in rock

8

RC3

16

RC4

220

Road slope
failure in rock

8

RC3

16

RC4

10

RC3

10

RC3

8

RC3

16

RC4

8

RC3

16

RC4

15

RC4

15

RC4

15

RC4

15

RC4

16

RC4

16

RC4

25

RC5

25

RC5

25

RC5

25

RC5

25

RC5

25

RC5

20

RC5

20

RC5

123
228
105

8A

224

Road cutting
failure in soil
Road slope
failure in rock

227

Road slope
failure in rock

223

104
111
214
8B
217
222
226
9

225

Embankment
failure
Embankment
failure
Embankment
failure
Embankment
failure
Embankment
failure
Embankment
failure
Road slope
failure in rock

In summary the risk profile shifted to a higher risk category for many but not all areas. We note that
irrespective of risk category (road usage) some areas of the road are in the extreme category.
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4.2

Helicopter Survey Results

4.2.1

Helicopter Flight

The Crater Rim bluffs in the Stage 3B area above Sumner Road are considered too dangerous to
inspect by foot. A helicopter flight focusing on the Crater Rim bluffs was used to gain a better
understanding of the key features of the bluffs including joints, tension cracks, block sizes and failure
types which assists in determining the mechanisms and likelihood of failure as well as the level of
remediation required on the bluffs. This assessment was originally planned to be carried out using a
Unmanned Aerial Vehicle (UAV)/Quadrocopter but due to strong winds and the crests and ridges this
was not possible and a helicopter was used instead.
The helicopter flight above Sumner Road Crater Rim bluffs was carried out on Monday 4 November
2013 (8.00am – 9.00am) by Aurecon. The helicopter was a five seater Squirrel AS350BA from Garden
City Helicopters with a Go Pro camera attached to the skid and an opening door for mid-flight
photography.
Aurecon carried out an extensive flyover of the Crater Rim bluffs above Sumner Road to observe,
video and photograph the hazards on the slope, for the purpose of the above helicopter flight, Zone 3B
was divided into 20 subzones as shown in Figure 3. For each area the following details were recorded:
•
•
•
•
•

•
•

Slope angle
Approximate average and maximum block sizes
Block shapes
Failure mechanisms
Rock features
Tension cracks, jointing, loose blocks, overhangs, dykes, fresh failure faces, vegetation
in defects and erodible seams/beds
Rock defects
Planes, wedges, potential toppling, tight/clean, open/weathered and Infilled
Discontinuities
Spacing, inclination, orientation, aperture, and persistence

N

Figure 3 - Areas assessed during the helicopter flight over Crater Rim bluffs (facing approximately NW)
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During the helicopter flight Aurecon took over 1,000 high resolution photos and an hour of video
footage of the rock bluffs, fallen boulders, debris material on the slopes and other hazards. Particular
care was taken to obtain close up images of joint sets and cracking to gain a better understanding of
the geology of the bluffs to then be able to determine the most appropriate options for remediation.
The key rock features were recorded during the helicopter flight as shown in Table 2. Representative
photos from the flight are shown in Appendix B. A summary of the results for the sections which could
be assessed is shown in Table 2, not all areas could be assessed from the helicopter, this was
expected and only the key areas were assessed that were deemed to be representative of the overall
site conditions.
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Table 2 - Summary of the Helicopter Survey results
Sub
Zone

Approximate
Max/Ave
block size
3
(m )

Typical Block
Shape

Apparent
Failure
Mechanisms

Rock features

Observed Rock defects

1A

Ave = 4.5
Max = 24

Tabular

Translational
Slide and Topple

Loose blocks
Jointing
Fresh failure faces

Planes and wedges
Open/ Weathered

1C

Ave = 4.5
Max =9

Tabular

Translational
slide and fall

Loose blocks
Jointing
Fresh face failures
Vegetation in defects

Wedges
Potential toppling
Open/ weathered

2A

Max = 4

Angular
Equidimensional

Fall, Rotational
slide, topple

Loose blocks
Fresh failure faces
Jointing
Overhangs

Planes and wedges
Open/ Weathered

2B

Ave = 6
Max = 7

Angular
Tabular

Fall,
Translational
Slide

Loose blocks
Jointing
Fresh face failures

Planes and wedges

Max = 4

Angular

Fall, Topple and
Translational
Slide

Jointing with vegetation
in defects
Loose blocks
Overhangs

Planes, wedges and potential
toppings

2D

Max = 4

Angular and
tabular

Fall and topple

3B

Ave = 4.5

Angular and
tabular

Topple and
translational slide

2C

Typical Discontinuities

Overhangs
Loose blocks
Vegetation in defects
Jointing
Loose blocks
Jointing
Fresh failure faces

(Observations from helicopter therefore sizes
&angles are estimates)

Joints – 2 – 5m spacing, inclined 60 - 85°, to
south, aperture very open to open and
persistence 5 – 20m
Joint – 1 – 2m spacing, inclined 0-10° to
north, aperture open, and persistence 1020m
Joint - <1m spacing, inclined 20-25°, to east,
aperture open and persistence 5-10m
Joint – 1 – 2m spacing, inclined 85°, to west,
aperture open and persistence 10-5m
Joints - <1m spacing, inclined 20 - 40° to
north east, aperture open and persistence
>20m
Joint - <1m spacing, inclined 60 -90°, to
north, aperture open and persistence >20m
Joint – 1 – 2m spacing, inclined 20-40° to
north east, aperture open, persistence >20m
Joint - <1m spacing, inclined 0 - 20° to north
east, aperture open, persistence >20m
Contact – 1 – 2m spacing, inclined 20-40° to
north east, aperture closed, persistence
>20m
Joint - >5m spacing, inclined 85°, to east,
open aperture and 5-10m persistence

Planes, wedges, open/
weathered and infilled

Ash layer - <1m thickness, inclined 0 -20° to
north east, and persistence >20m

Planes, wedges, open/
weathered

Ash layer – inclined 20-25° to east, aperture
closed, persistence >20m
Joint – 2 - >5m spacing, inclined 80 - 90° to

Project 236152 File Sumner Road Stage 3A&B Concept Design report 13 December 2013 Revision 2 Page 16

97

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sub
Zone

Approximate
Max/Ave
block size
3
(m )

Typical Block
Shape

Apparent
Failure
Mechanisms

Rock features

Typical Discontinuities

Planes, wedges, weathered

Joint – 1-5m spacing, inclined 80-90°, to
east, aperture open, persistence 5-10m

Planes, wedges, tight and clean

Joint – 1 – 2m spacing, inclined 20 - 40° to
north east, aperture open, and persistence
10 – 20m

Planes, wedges, open/
weathered, infilled

Joint – 1 – 2m spacing, inclined 20-40° to
north east, aperture open and persistence
>20m

Planes, wedges

Joint - >5m spacing, inclined 80-90°, to east,
aperture closed, persistence >20m

Planes, wedges, potential
toppling, open/ weathered

Joint - <1m spacing, inclined 60-90°, to north
east, aperture open and persistence >20m
Joint - <1m spacing, inclined 20-40° north
east, aperture open and persistence 5-10m

Planes, wedges, potential
toppling, open/ weathered

Joint - <1m spacing, inclined 60-90°, to north
east, aperture open and persistence >20m
Joint - <1m spacing, inclined 20-40° north
east, aperture open and persistence 5-10m

Planes, wedges, potential
toppling, open/ weathered

Joint - <1m spacing, inclined 60-90°, to north
east, aperture open and persistence >20m
Joint - <1m spacing, inclined 20-40° north
east, aperture open and persistence 5-10m

Planes, wedges, tight/clean

Joint – 1 – 2m spacing, inclined 60-90° to
north west, aperture open and persistence 10
– 20m

Observed Rock defects

(Observations from helicopter therefore sizes
&angles are estimates)

east, aperture open, persistence 5-10m
3C

Ave = 0.25

Tabular

Translational
slide

Loose block
Vegetation in defects
Fresh face failures

4

Ave = <1
Max = 4

Angular and
tabular

Fall and
translational slide

Loose blocks
Fresh failure faces

5

Max = 3

Angular and
tabular

Fall and topple

6

Ave = 0.25

Tabular

Fall and
translational slide

Max = 2

Angular, tabular
and
Equidimensional

Max = 2

Angular, tabular
and
Equidimensional

9

Max = 2

Angular, tabular
and
Equidimensional

Fall and topple

12

Max = 4

Angular and
Tabular

Fall and Topple

7

8

Fall and topple

Fall and topple

Overhangs
Vegetation in cracks
Loose blocks
Jointing
Loose blocks
Jointing
Fresh failure faces
Loose blocks
Fresh failure faces
Jointing
Overhangs
Tension cracks
Loose blocks
Fresh failure faces
Jointing
Overhangs
Tension cracks
Loose blocks
Fresh failure faces
Jointing
Overhangs
Tension cracks
Loose blocks
Overhangs
Fresh failure faces
Erodible seams/beds
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4.3

Verification of Assessment (Ground Truthing - Roped Access)

Following the helicopter flight roped access inspections were undertaken over three days from
Wednesday 6 to Friday 8 November 2013; to verify the data collected during the helicopter flight over
the Stage 3B area. Additional information on risk defects were also obtained.
Roped access inspections were carried out by a qualified and experienced Aurecon Engineering
Geologist and two Abseil Access rope technicians. As shown on Figure 4 and 5 there were 21 abseil
points extending up to 80m below the crest level. The abseil points were distributed across the area in
such a way to focus more on the eastern extent of Stage 3B where there was less data gathered
during Stage 2 of the project and to provide the appropriate coverage for the areas assessed in the
helicopter survey.
During each descent key points were recorded, photos were taken, and the results from the helicopter
survey were correlated where possible. Due to the limited site coverage during the abseil inspection
verification of the aerial survey results were made only where practicable and safe to do so.

Figure 4 - Abseil points above Sumner Road.

Figure 5 - Abseil points above Sumner Road.

Project 236152 File Sumner Road Stage 3A&B Concept Design report 13 December 2013 Revision 2 Page 18

99

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Our observations from each area during the roped inspection are summarised below in Table 3:
Table 3 Sub
Zone

Corresponding
Abseil Point

Observations
•

1A

1 to 4

1B

5 and 6

1C

7 to 12

1D

13 to 21

2A

-

2B

-

•
•
•
•
•
•

2C

12
•

2D

-

3A

-

3B

-

•
•
•
3C

•

Corresponding inspection sheet verified. Due to the discontinuities the Average
block size, by number of blocks, is approximately 0.5m x 0.5m x 0.5m. The
average block stated in the inspection sheet appears to be the average size of
failure (Average = 4.5m³, maximum = 24m³).
No inspection sheet was recorded for this zone. The rock mass appears be similar
to zone 1A.
Corresponding inspection sheet verified. Rock mass volumes of up to 200m³ have
been destabilised and some have failed. Some overhanging features were
observed created by failures from below.
No inspection sheet was recorded for this zone. A section of rock mass with a
volume of approximately 400m³ has been destabilised. Significant tension cracks
and a loss of material support was observed near the top of the slope.
Corresponding inspection sheet verified. The location of the zone made it too
unsafe to reach directly from abseil inspection. Rock mass appears similar to zone
1A. Some failures surfaces measure approximately 5m wide by 10m high.
Corresponding inspection sheet verified. The location of the zone made it too
unsafe to reach directly from abseil inspection. Some failures surfaces measure
approximately 4m wide by 10m high.
Corresponding inspection sheet verified. Towards the eastern end of this zone a
section of rockmass approximately 30m high by 30m long overhangs the slope
below. The base of the overhang is approximately 10 to 20m above Sumner
Road.
The location of the zone made it too unsafe to reach directly from abseil
inspection. However from a distance it appears there are a number of unstable
areas of rockmass less than 10m³. This zone includes overhanging and loose
block on roadside cutting 25 – 30m high.
The location of the zone made it too unsafe to reach directly from abseil
inspection. No inspection sheet was recorded for this zone. However some
failures surfaces measure approximately 5m wide by 5m high.
The location of the zone made it too unsafe to reach directly from abseil
inspection. Corresponding inspection sheet verified. Rockmass appears similar to
zone 2B.
The location of the zone made it too unsafe to reach directly from abseil
inspection. Corresponding inspection sheet verified. Rockmass appears similar to
zone 4. Slope is formed by talus debris and vegetated by grasses and scrub.
Some recent fallen debris from the cliff faces above remain on the slope.
Corresponding inspection sheet verified. The location of the zone made it too
unsafe to reach directly from abseil inspection. However the majority of Zone 4 is
a talus slope with isolated rock outcrops. Slope is vegetated by grasses and
scrub. Some recent fallen debris from the cliff faces above remain on the slope.

4

-

5

-

•

Zone not visible from abseil inspection.

6

-

•

Zone not visible from abseil inspection.

7

-

•

Zone not visible from abseil inspection.

8

-

•

Zone not visible from abseil inspection.

9

-

•

Zone not visible from abseil inspection.

10

-

•

Zone not visible from abseil inspection.

11

-

•

Zone not visible from abseil inspection.

12

-

•

Zone not visible from abseil inspection.
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4.4

Assessment of pre-quake risk levels

Following the investigation carried out during this report and the previous Stage 1 and 2 reports we
have attempted to estimate the condition of the Sumner Road site prior to the earthquakes from
September 2010 onwards. Several factors have been considered to determine the pre-quake risk
levels:
•

•

•

After reviewing the report carried out by Mark Yetton on 23 July 2010 ‘Evans Pass Rock face
inspections’ (Yetton, 2010) which was written prior to the earthquakes and using prior
knowledge of the effect of the earthquakes across the Port Hills we identified that Sumner
Road showed some degree of instability in the bluffs prior to the earthquakes and small
localised failures occurred every year due to weathering.
The geology of the site consists mainly of basalt rock which is typically jointed due to the
process of the lava flow cooling forming vertical columnar jointing, this allows for the failure of
the bluffs to occur along the joints. Based on our objectives and analysis we believe that due
to the seismic activity that the rock joints are in a significantly worse condition now than before
the earthquakes, most of the joints appear to have wide apertures and the blocks are
unstable. Overall the rock mass is now much more disturbed and damaged due to earthquake
shaking.
There is a lot of evidence of failures on the site due to the earthquakes this can be seen as the
failure surfaces are fresh (non-weathered), a large number of blocks have fallen on or below
the road and the tension cracking on and above the bluffs are still visible so would have
occurred during the earthquakes. We also have post February and June 2013 earthquakes
photos showing the failures.

We believe that the slopes above Sumner Road prior to the earthquakes were in a poor condition with
failures occurring before the earthquakes and were at a higher risk than many other acceptable roads
on the Port Hills based on our observations and the report written prior to the earthquakes (Yetton,
2012). After assessing the current state of the site we have determined that it has become worse due
to the earthquakes from September 2010 onwards, it appears that the seismic activity and ground
movement has cause the condition of the slopes to significantly deteriorate and therefore the hazard
exposure and risk to the road users has increased across most of the site.
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4.5

Detailed 2D Rockfall modelling

Detailed 2D Rockfall modelling has been undertaken along Sumner Road, this modelling investigates
the rockfall characteristics in certain areas, with the aim of ascertaining if appropriate remediation
options are available and viable. The detailed methodology is shown in Appendix C, the section below
presents a summary only.
The purpose of the modelling was twofold: to assess the scale, extent and effectiveness of two
proposed rockfall protection bunds; and to assess the nature and scale of the rockfall and rockfall risk
on Sumner Road from source rock areas above the Sumner Road. Sixteen cross-sections were
modelled along the length of Sumner Road, using the RocScience computer software package
RocFall (Version 4.0). Using RocFall we have analysed the potential rock/boulder bounce heights,
total kinetic energy and number of rocks/boulders reaching Sumner Road. This modelling
supplements earlier rockfall modelling by both Aurecon and other consultants.
Along the sixteen representative section lines the material types were determined from the GNS
Science “Geomorphology materials” Geographic Information Systems (GIS) layer (PHGG, 2011); refer
to Map 1 in Appendix C along with our experience, judgement and site observations. The modelling
3
3
was run twice firstly with a design boulder of 3m and secondly with a 10m boulder.
3

th

The 3m boulder was used as this represents the 95 percentile of the total distribution of boulders
3
mapped in the Port Hills after the Christchurch Earthquake Sequence. The 10m was used to
th
represent the estimated 95 percentile boulder of those mapped in the Inner Harbour (between
Lyttelton and Diamond Harbour) (based on PHGG Boulder size data). As the amount of collected data
we had from field work was not enough for each section line due to the access to the bluffs, so
3
3
therefore used the 3m and 10m collected data. These were used to gain an understanding of the
different effects that the different sized blocks within the bluffs would have to the road. The project
settings used in the analyses are based on those agreed and peer reviewed parameters between
consultancies for modelling rockfall in the Port Hills (Massey, 2012)(GNS CR 2011/311 Rev 10).
The detailed methodology and parameters used for the 2D rockfall modelling are shown in Appendix
C.

4.5.1

Results
th

th

th

The results are summarized in Appendix C. The mean, standard deviation and 95 , 97 and 99
percentiles have been reported for all sections; however some of these may not be statistically valid
because the data does not fit a normal distribution. This can be seen by double peaks or consistent
number of blocks after the initial grouping. For this reason they should be used with discretion.
We consider that in some cases the bounce heights are unrealistically high and are affected in part by
steep bluffs / road cuttings on the uphill side of the road (i.e. a boulder may bounce 1m above the
ground level at the crest of a 10m high road cutting or bluff but would be recorded as being 11m above
the road level. However we note that high bounce heights have been observed in extreme cases in
the Port Hills by seismically triggered boulders.
The results of the rockfall modelling are summarised further in Table 4. The results show that variation
3
in the number of rocks reaching Sumner Road and the variation of bounce heights between 10m and
3
3m boulders are negligible. In contrast the total kinetic energies are considerably larger
3
3
(approximately 3 times) for the 10m boulders compared to that of the 3m boulders. It is also noted
that the “Initial Angular Velocity” does not appear to change the results and therefore has not been
included, for further details refer to Appendix C.
The sixteen sections can be categorised into four groups based on their locations,

Project 236152 File Sumner Road Stage 3A&B Concept Design report 13 December 2013 Revision 2 Page 21

102

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Table 4: Summary of 2D Rockfall Modelling Results

Blocks Reaching Sumner Road [Number]
Location

Section

Number

10m

1183
1064
1034
1785
1999
551
70
279
1018
857
1278
1819
283
1797
1267
1881

1186
1050
1058
1776
2000
536
75
266
1061
880
1272
1817
296
1774
1264
1867

3m
Eastern
Group

Gully 1
Group

Gully 2
Group
Cliff Group

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

% (out of 2000 boulders)

3

3

3m3

10m3

59.2
52.8
51.7
89.3
99.9
27.6
3.5
14.0
50.9
42.9
63.9
91.0
14.2
89.9
63.4
94.1

59.3
52.5
52.9
88.8
100.0
26.8
3.8
13.3
53.1
44.0
63.6
90.9
14.8
88.7
63.2
93.4

Bounce Height at Sumner Road [m]
Location

Eastern
Group

Gully 1
Group

Gully 2
Group
Cliff Group

Section
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

95th Percentile

97th Percentile

99th Percentile

3m3

10m3

3m3

10m3

3m3

10m3

2.88
3.39
2.88
1.70
0.35
2.20
1.68
0.04
0.26
1.63
1.32
0.50
0.18
0.62
3.40
5.57

2.69
3.11
2.81
1.57
0.26
1.98
1.24
0.04
0.26
1.55
1.31
0.46
0.23
0.48
3.68
6.92

3.30
4.05
3.38
2.17
0.74
2.65
1.99
0.08
0.36
1.94
1.68
0.68
0.20
1.01
4.26
8.23

3.04
3.62
3.17
2.13
0.53
2.41
1.66
0.08
0.39
1.94
1.79
0.67
0.24
0.93
4.34
10.61

4.23
5.40
4.23
3.04
1.48
3.32
2.20
0.17
0.65
2.32
2.99
1.14
0.22
1.77
5.76
12.59

4.07
4.34
4.10
2.92
1.36
3.08
1.98
0.37
0.65
2.72
3.26
1.03
0.40
1.68
6.18
14.64

Total Energy at Sumner Road [kJ]
Location

Section

95th Percentile

10m

3050
3060
1795
1040
645
1770
760
200
465
1230
2035
655
680
895
3160
5925

10050
9735
5975
3350
2175
5980
2105
935
1560
3575
6130
2075
2340
2910
10535
19475

3m
Eastern
Group

Gully 1
Group

Gully 2
Group
Cliff Group

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

97th Percentile

3

3

99th Percentile

3

10m

3

3m3

10m3

3225
3200
1905
1120
775
1975
765
275
545
1400
2525
770
725
995
3770
6345

10535
10145
6270
3725
2590
6805
2370
1040
1770
4105
7185
2450
2635
3335
12050
20825

3470
3470
2125
1405
1015
2525
880
375
745
1875
3485
950
820
1295
5970
6895

11250
11195
6680
4415
3355
8060
2795
1905
2530
5535
9955
3015
3140
4565
18200
23005

3m
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th

th

th

As shown in Table 4 the summarised results cover the 95 , 97 and 99 percentile, we have chosen
th
to use the 95 percentile results as this is the most representative for the observed site conditions and
the amount we aim to reduce the risk by using appropriate remediation measures, this is also the
Council requirement as a minimum for design of Rockfall Protection Structures (CCC, 2013).
Eastern Group
• Number of rocks reaching the road vary between 1,034 (51.7%) in Section C to 1,785 (89.3%)
in Section D.
th
• Based on the 95 percentile bounce heights for this group vary between 1.70m in Section D
and 3.39m in Section B.
3
• Total energies vary between 1,039kJ to 3,058kJ for a 3m boulder and 3,351kJ to 10,047kJ
3
for a 10m boulder.
We assume the number of rocks reaching the road, and bounce heights results are due to the steep
nature of the slope above the road and large source located above the slope.
Gully 1 Group
The results are intended to be used in preliminary design only for the potential bund located in the
eastern gully.
•
•
•

The modelling indicates that the number of boulders to reach the road, within this group, vary
between 70 (3.5%) in Section G and 2,000 (100%) in Section E.
th
Based on the 95 percentile, bounce heights vary between 0.04m rolling in Section H and
2.20m in Section F.
3
Total energies vary between 200kJ to 1,771kJ for a 3m boulder and 937kJ to 5981kJ for a
3
10m boulder.

The results vary considerably for this section as many of the sections have multiple sources, and a
sustained slope. This combination of topographic features may result in some boulders stopping
before the road, but others will travel well past the road with very high energies.
Gully 2 Group
The results are intended to be used in preliminary design only for the potential second bund located in
the western gully.
•
•
•

The modelling indicates that a number of boulders reaching the road. Within this group the
number of boulders vary between 283 (14.2%) in Section M and 1,819 (91.0%) in Section L.
th
Based on the 95 percentile, bounce heights vary between 0.18m rolling in Section M and
1.32m in Section K.
3
Total energies vary between 656kJ to 2,035kj for a 3m boulder and 2,076kJ to 6,127kJ for a
3
10m boulder.

It is assumed that the higher values for bounce heights and total energies found in Section K have
resulted from this section following the ridge line before dropping into the gully. Although this rockfall
path is possible and necessary to model, it is assumed to be unlikely that a boulder would not travel
into the gully higher above the slope. The model indicates that when a boulder travels into the gully its
bounce heights and energies can decrease significantly to those seen in Sections L, M and N.
Cliff Group
•
•
•

The modelling indicates that the number of boulders reaching the road within the “Cliff Group”
vary between 1,264 (63.2%) and 1881 (94.1%).
th
Based on the 95 percentile bounce heights vary between 3.40m and 6.92m.
3
Total energies vary between 3,159kJ to 5,925kJ for a 3m boulder and 10,534kJ to 19,473kJ
3
for a 10m boulder.
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The two Sections (P and O) in this group have much larger bounce heights and energies compared to
the other sections modelled. This is assumed to be due to the large cliff height within these sections.
The cliff will contribute to much larger energies and bounce heights will be anomalously high due to
the steepness of the slope. In some cases boulders may be impacting terrain features downslope
causing a “ski-jump” effect where boulders are propelled upwards.
It is important to note that there are limitations to the RocFall© program and the results in the tables
attached and above are preliminary values only with further analysis and ground truthing required for
detailed design.
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5

Remediation Options

After considering all the findings from Stages 1, 2 and 3 we have developed a number of possible
repair and remediation options for the 3A and 3B areas. The options were developed based on field
inspections (on foot, by roped access and helicopter surveys), rockfall modelling, and DDSRA risk
assessments. As part of the remediation options post work risk categories have been reviewed to
determine how much each option would decrease the risk to the road users and how acceptable this
would be for opening the road for public access to CCC.
Area 3A covers zones at each end of the site where remedial works will generally comprise light and
heavy scaling with limited blasting and limited visual impact. Area 3B covers the central section of the
site and includes the 100+ m high Crater Rim Bluffs where the potential rockfall height above the road
is in the order of 180m. Major earthworks are considered to be the only viable option to significantly
reduce risk levels. Such earthworks will also have an environmental and physical impact on the
ground.

5.1

Stage 3A Areas

The stage 3A area consists of 44 of the 49 hazard zones above Sumner Road, and comprises 82% of
the total site area. The main hazards in these zones include rockfall, boulder roll, bluff failure and road
cutting failure all imposing varying risk categories to the road from RC2 to RC5, assessed using the
DDSRA. To reduce the risk in these hazard zones three remediation options have been developed
each involving a different level of remediation and therefore reduce the risk by different levels.

5.1.1

Option I

Option 3A/I comprises:
•
•
•

Limited scaling to remove boulders/blocks which have a very high risk rating and are obviously
very unstable.
Reduce the speed limit (50km/h) to allow for increased stopping distances.
Place rockfall warning and no stopping signage along the whole road.

As this work would involve very little on-slope remediation the post works risk category would remain
the same for most of the 44 hazard zones as the likelihood and consequence would not change
enough to change the risk category.
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5.1.2

Option II

Option 3A/II comprises:
•

•
•
•

Moderate scaling of the high and very high risk bluffs, boulders and road cuttings and light
scaling of the moderate risk bluffs, boulders, and road cuttings. Remove the loose/unstable
material to eliminate the higher risk hazards.
Starting from the crest of the slope and working down to the road cuttings remove each
hazard so that safe access is gained to the lower hazard areas.
Rake over the talus slopes below the bluffs removing the high and very high risk boulders.
Construct a bund in each of the two large gully features just above road level to stop any
blocks falling in the future from reaching the road.

As this work will involve on-slope remediation the post works risk category would reduce for most of
the 44 hazard zones, it is likely that the risk would reduce by one order of magnitude so an RC5 would
become RC4, RC4 would become and RC3 and RC3 would become RC2. With further remediation
work the risk category could be reduced further.

5.1.3

Option III

Option 3A/III comprises:
•

•
•
•

Moderate to heavy scaling of all moderate and low risk bluffs, boulders and road cuttings and
heavy scaling with some blasting of all high and very high risk bluffs, boulders and road
cuttings. Remove all the loose/unstable material to eliminate all very high, high and moderate
risk hazards.
Starting from the crest of the slope and working down to the road cuttings remove each
hazard so that safe access is gained to the lower hazard areas.
Rake over the talus slopes below the bluffs removing the moderate, high and very high risk
boulders.
Construct a bund in each of the two large gully features just above road level to prevent most
blocks falling in the future from reaching the road.

As this work will involve a lot of on-slope remediation the post works risk category would reduce for all
of the hazard zones, it is likely that the risk would reduce down to a RC3 or RC2 for all areas if all the
remediation work was undertaken.
A comparison between Option II and Option III is shown below in Table 5.
Table 5 – Comparison of Options II and III for Stage 3A.

Remediation work

Light scaling

Option II

Option III

Moderate risk hazards (RC3)

Low risk hazards (RC2)

High and very high hazards
(RC5 & RC4)

Moderate risk hazards (RC3)

Heavy scaling

None

High and very high hazards
(RC5 & RC4)

Blasting

None

High and very high hazards
(RC5 & RC4)

Not priced

$5,605,000

Moderate scaling

Cost
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5.2

Stage 3B Areas

The stage 3B area consists of five of the 49 hazard zones above Sumner Road. The main hazards in
these zones include rockfall, boulder roll, bluff failure and road cutting failure all of varying risk
categories to the road from an RC3 to RC5, assessed using the DDSRA. The Crater Rim bluffs (Zone
200) are recognised as an area of particularly high hazard due to their height (>100m), the height
2
above road level (180m), the associated high potential energy and the aerial extent (68,000m ). Some
of the material that has fallen from the bluffs is currently resting on the steep slopes below (Zone 202)
with steep natural bluffs (Zone 211) below extending down to road level. Extensive remedial works will
be required to materially change the risk profile in a quantifiable manner. Hence we consider that only
two options are available, essentially minimum or use bulk earthworks to remove eliminate the hazard.
Each of these options is discussed in more detail below. The options involve different levels of
remediation and therefore reduce the risk by different levels.

5.2.1

Option I

Option 3B/I comprises:
•
•
•
•

Limited scaling to remove extremely hazardous boulders/blocks from the bluffs.
Rake Zone 200 to remove all very high risk boulders
Reduce the speed limit(50km/h) to allow for increased stopping distances
Place rockfall warning and no stopping signage along the whole road.

As this work would involve very little on-slope remediation the post works risk category would remain
the same as the pre works level so the risk category would not change from RC5 which would not be
acceptable for public access.

5.2.2

Option II

The dominant features in Zone 3B are the bluffs forming Zone 200. We have reviewed remedial
options for the bluff area including scaling and bulk earthworks. The history of scaling in the Port Hills
is variable with work often taking longer to complete and costing well over initial estimates, due to
complexities involved and unexpected ground conditions being frequently encountered. Scaling has
not always been initially successful and has required a number of passes with escalating techniques
such as using hand jacking with bars, followed by air bags on material too difficult to remove by hand
and then explosives or bulk earthworks. The difficulty with scaling is that it is difficult to quantify the
stability of any piece of rock on the slope face and the condition of rock behind the face is unknown
until the surface material is removed. Given the long seismic sequence and repeated strong ground
shaking rock faces can be loosened and weakened at depth into the rock mass well behind the face
requiring unexpectedly large amounts of scaling.
The difficulty is compounded above Sumner Road as the bluffs are very high with fully suspended
access required extending 100m or more below the crest of the slope with an extremely large area to
be covered. We consider that it is not possible to accurately assess the time and cost of scaling in
Zone 200 and in our opinion it is likely that we will not be able to quantify the improvement in risk level,
if any, after scaling works are completed. Hence we consider that bulk earthworks are the only viable
method to significantly and quantitatively reduce the risk to Sumner Road. We would recommend
including a hold point to the earthworks. Once the first 4 or 5 benches are cut from the top down the
lower Crater Rim bluffs could then be reassessed for the risk as the access would have become easier
so a closer inspection would be viable. After the inspection the level of remediation work on those
bluffs could be determined, this may still involve bulk earthworks but possibly scaling if the condition of
the rock would allow for it.
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Option 3B/II comprises:
•
•
•
•

Bulk earthworks in Zone 200 to reduce/eliminate the risk
Raking the boulders and debris off of Zone 202
Heavy scaling and blasting of the other bluffs in Stage 3B, including blasting to break up the
larger blocks before removing them from the slope.
Raking over other slopes to remove debris as required
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6 Scope of Works for
Remediation
As instructed by CCC, slope remediation options including structural rockfall remediation options (such
as attenuation nets, rockfall fences, bolting, meshing) have not been considered as they require
significant on-going maintenance and have a potentially limited design life. The principal
recommended remediation measure in Zones 3A , Option III would be scaling combined with two earth
bunds proposed at the toe of the gullies. Zone 3B recommended remedial options would comprise
scaling and bulk earthworks.
To gain an understanding of the land areas in each hazard zone and therefore the area for
remediation we calculated the surface areas of the 49 hazard zones identified during fieldwork.
Measuring and calculating the area of each risk zone may assist in calculating the amount of scaling
and light blasting required. Calculating the volume of rock in the large cliff zone will allow an estimate
of the amount of material to be potential removed. The areas for each hazard zone are presented in
Risk Category Areas Map in Appendix A as well as in Table 8 below.

6.1

Bund Design

This section presents the concept design and recommendations for two rockfall protection bunds on
Sumner Road. This concept design has been completed in accordance with CCCs Infrastructure
Design Standards (CCC, 2013).
There are two gullies in Stage 3A which concentrate boulders sourced from the extensive bluff system
above the reserve. Constructing a bund is assessed as a cost effect option to reduce risk compared
with large scale scaling of the bluffs. An earth bund has the advantages of requiring minimal
maintenance, and can cope with multiple rockfall events. Limited maintenance in the form of debris
removal and repair to structure after an impact may be required from time to time, as well as minimal
vegetation damage.
Due to the site and topography, bunds would be best located relatively close to the road for site
access and construction. In addition, lower energy levels and bounce heights derived from rockfall
modelling indicates installation of a bund adjacent to the road would be optimum in comparison to
further upslope, as energy tends to decrease due to rock soil interaction.
To reopen Sumner Road the rockfall protection works must demonstrate that a satisfactory level of life
risk reduction can be achieved following installation. CERA have indicated the upper limit of the life
-3
risk tolerability to be >10 (1 in 1,000) per annum for residential occupation. Although for vehicular
traffic this figure will differ, we assume that the current AIFR (annual individual fatality risk) from motor
vehicle related accidents in NZ is between 10,000 to 20,000. We believe that due to NZ specific
guidelines a AIFR of 1,000 is not conservative and comparable with other roading sections in NZ. A
rockfall bund could be designed to achieve a risk level that is equal or below this threshold.
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th

For the purpose of concept design we have assumed that the bund must arrest the 95 percentile
boulder as this is the Council requirement as a minimum for design of Rockfall Protection Structures
(CCC, 2013). Details of the bounce heights derived from rockfall modelling are summarised in Table
6. Full details of rockfall modelling are given in Section 4.4 of this report.
Whilst all sections from the rockfall modelling were reviewed Section K and Section F were selected
as the most appropriate preferred path to model bounce heights and energies for Bund A and Bund B,
respectively. In addition, Section O and Section P were not included in the design of Bund A as these
section lines go over the bluff area proposed to be benched as part of the Stage 3B Options (as
outlined in this report Section 5.2.2). Inclusion of these line paths would have increased the design
kinetic energies and bounce heights of the design boulder, potentially leading to over design of the
embankment barrier. As a part of the options, if the Crater Rim Bluff area is not benched or heavily
scaled, re-calculation of Bund A dimensions will need to be undertaken.
Table 6: Design requirements used from the RocFall modelling for preliminary bund design.

Design Requirements

Bund A (Section K) –
gully closer to the bluffs

Design Percentile

95

Design boulder size

10m

Design kinetic energy

6,200 kJ

6,000 kJ

Bounce Height

1.3m

2.0m

th
3

Bund B (Section F) –
gully closer to Lyttelton
th

95

10m

3

We consider a Maccaferri Green Terramesh (GTM) bund or similar will meet the above requirements.
The bund has been design in accordance with the Maccaferri’s construction specifications (attached
as Appendix D). Maccaferri give the following bund width criteria:
•
•
•

Minimum crest width 1.1m
Penetration at Serviceability Limited State (SLS) energy 20% of bund width
Penetration at Ultimate Limit State (ULS) energy 50% of bund width

From the Maccaferri specifications, the ULS condition is the energy level that would cause the
reinforced embankment to collapse and reconstruction would be required (not able to take another
impact).
Bund details are shown on Drawings DRG-CC-0020-A and DRG-CC-0021-A in Appendix D and are
summarised in Table 7.
Table 7: Bund details

Bund dimensions

Bund A (Section K) –
gully closer to the bluffs

Bund B (Section F) –
gully closer to Lyttelton

Rockfall bund height

4m

5m

Rockfall bund base width

6m

6m

Rockfall bund crest width

3m

2.5m

Rockfall bund/face angle (from
horizontal)

70°

70°

Rockfall bund length

80 to 100m

50m to 70m

A 3m wide catch ditch (battered back to 1H (horizontal): 1.5V (vertical) would be required on the
upslope side of the bund to allow access behind the structure for maintenance and debris clearance.
Several culverts with associated drainage prioritisation through the bund would be necessary to
prevent water ponding upslope of the bund.
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6.2

Indicative cut slope design

In assessing the potential cut slope geometry we note that the rock structure along the Crater Rim
bluffs is highly variable and due to access restrictions, there is limited quantitative information. We
have therefore adopted a qualitative approach to cut slope design as set out below.
The main factors considered were:
•

GNS (2012) indicate that during the earthquakes the slopes/cliffs between 42 degrees to 82
degrees with a mean of 68 degrees generally failed, some catastrophically. Slopes which did
not fail were generally between 40 degrees to 74 degrees with a mean of 59 degrees. Hence
an overall slope of 45 degrees to 50 degrees is likely to be appropriate. These observations
were based on natural slopes not engineered design slopes.

•

The rock mass will effectively dictate the plant size as production rates are to be considered
for efficient and safe earthworks

•

The use of large mining type equipment is likely to be the most cost effective option to move
large volumes of rock. Such equipment requires room to safely operate and more room
allows the use of larger, more efficient plant. A bund along the edge of each bench 1m to 2m
high would be required for benches with plant operating on them which also requires wider
benches.

•

Cuts which have been engineered design standing at 70 degrees to 80 degrees and 10m to
20m high have performed reasonably well.

•

The benches should be sufficiently wide so that small rock falls from above, or drop outs along
the outside edge do not block access for maintenance.

Based on these criteria we have adopted a cut slope geometry using 10m wide benches and 15m high
lifts standing at 76 degrees from the horizontal (0.25H:1V) which gives an overall slope of 47 degrees.
From our observations the lava flows dip back into the hillside and includes both competent rock and
softer/weaker ash deposits which makes the nature of the material exposed in the final cut face
difficult to predict and a flexible approach will be required during final design and site works. The
benches will be designed to match the slope of the lava flows forming the bluffs and hence may slope
at about 7 degrees to the east. The bluffs include a number of near vertical lava flows with slightly
flatter areas between and where practicable the bench spacing and orientation could be matched to
the geology exposed during construction.
At this stage of the concept design phase we have determined that the benches could also slope back
into the hillside (north) at 20H/1V this may limit the potential for boulders falling onto the bench from
above rolling further downhill. If the benches slope inwards this could concentrate storm water, flows
and drainage controls may be required to minimise the infiltration of water into the hillside, and
possibly reducing stability, and to limit the scouring potential and sediment run-off. Further
investigation will be needed to clarify these details
Indicative cross-sections, plans and cut face elevations are presented in Drawings DRG-CC-0001-A to
DRG-CC-0010-A in Appendix D. The western extent of the proposed excavation is based on removing
the large “knob” of rock at the west end to the Crater Bluffs which presents a significant source of post
and potential rockfall. Some blasting has been carried out on this bluff by the LPC to reduce the
hazard but large blocks of marginally stable rock remains. The eastern extent of the bulk earthworks
was based on judgement considering factors such as a reduced height of the bluffs and height of rock
source above the road, better rock quality as assessed from helicopter inspections, aerial photographs
and field inspections, and the overall flatter slope. Terrain modelling suggests that bench widths may

Project 236152 File Sumner Road Stage 3A&B Concept Design report 13 December 2013 Revision 2 Page 31

112

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

locally increase at the east end of the cut to 16m to transition from the cut slope to natural ground. The
shape and form of the ‘tie-in’ areas will need to be at the detailed design stage.

6.3

Scaling and Blasting

As discussed previously all of the options for remediation work involve some level of either scaling or
blasting to reduce the risk to the road. There are different techniques for both scaling and blasting
used in different areas depending on access to the site, size and stability of blocks or bluffs, and
access described below.
Scaling is one of the most commonly used slope remediation techniques to mitigate unstable
rocks/bluffs; the tools used include metal bars, expansion air bags and air compressors. The sites that
require scaling can vary between gentle hill sides to steep cliffs and the same technique can be used
across all sites, for the steeper sites contractors use roped access to hand scale loose/unstable blocks
using bars or compressed air expansion bags. Scaling can be undertaken on various sized blocks
3
3
ranging from <0.25m to <5m depending on slope angle, joint dilation and embedment of the block.
When the rock outcrop is easily accessible by vehicle, heavy machinery can be used to scale the
slope, normally an excavator using a pneumatic drill or a bucket can be effective in removing large
amounts of debris, quickly from a road cutting. The main limitation to this technique is the
infrastructure within the run-out zone as it can be hard to predict where a boulder is going to fall,
temporary barriers can be put in place to prevent damage to the infrastructure for example shipping
containers or bunds, but these may not provide adequate protection in some terrain.
Blasting is a technique using explosives to fragment rock faces and boulders into smaller blocks in a
controlled manner; it can be applied to bluffs that require reshaping often where scaling poses too high
a risk of damage to infrastructure. Controlled blasting can take longer than scaling as rocks need to be
drilled before explosives are inserted in the holes, so it is more expensive than scaling. All blasting
should be undertaken using low velocity explosives to minimise fly-rock and damage further into the
bluff in the form of additional fracturing and therefore the requirement of more debris removal. Blasting
can be an effective technique in reducing the risk from potential rockfall hazards if the source area is
reshaped. The main limitation to this technique is controlling the forces involved during the blast; it can
cause further weakening within a rock face which may cause unwanted failure after blasting is
finished.
In mining blasting is also used to reduce the block size and loosen the rock face to enable higher
production rates for excavation plant or be able to use smaller plant as more competent rock. Shot
blasting is also often used to create a smooth finished face by drilling smaller holes at closer spacing.
All of the above techniques are likely to be required to enable a safe working environment and enable
the designed risk reduction.
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6.4

Scope of works for each hazard zone

Table 8 - Scope of works for each of the 49 Hazard Zones.
Hazard
Zone

3D Surface
2
Area (m )

Hazard Type/Feature

Risk Category
(PUBLIC
ACCESS)

101

1381

Rockfall from bluff

RC3

102

2381

Boulder roll

RC3

103

3497

Rockfall from bluff

RC5

106

11968

Boulder roll

RC4

109

4213

Boulder roll

RC3

110

13945

Rockfall from bluff

RC5

200

65547

Rockfall from bluff

RC5

201

29865

RC3

202

31255

Boulder roll
Boulder roll (talus
slope)

211

13945

Rockfall from bluff

RC5

107

4567

Rockfall from bluff

RC2

115

11032

Rockfall from bluff

RC4

116

19418

Rockfall from bluff

RC4

117

27718

Rockfall from bluff

RC4

RC4

Indicative Remediation Works (PUBLIC ACCESS)

Light scaling with an excavator on the road cutting to remove all loose or unstable
blocks on the bluff.
Break up and redistribute/remove all unstable boulders on the slope.
Heavy scaling and possibly light blasting of road cutting and bluffs, using an excavator
to scrape over the rock surface.
Heavy scaling and possibly light blasting of the bluffs and boulders on the slope to
remove all the unstable material on the slope, remove or redistribute the loose
material.
After the hazards have been removed in zones 110 and 201 the slope should be raked
to redistribute and remove unstable boulders.
Heavy scaling of the bluffs to remove all unstable material on the bluffs and on the land
below, redistribute the loose material across the slope or remove if necessary.
Crater Rim Bluffs with the option to be benched, see cut slope design for further
details.
Light scaling to remove any loose or unstable boulders on the crest of the slope.
After the hazards have been removed in zones 200 and 201 the slope should be raked
over to redistribute and remove any unstable boulders or bluffs.
After the hazards have been removed in zones 200, 201 and 202, heavy scaling with
possibly some light blasting of the bluffs to remove all loose and unstable blocks within
and above the road cuttings.
Light scaling to remove any loose or unstable blocks from the bluff which could fall into
the gullies below.
Heavy scaling with possibly some light blasting of the bluffs to remove all loose and
unstable blocks which could fall into the gullies below.
After the hazards have been removed in zones 115, 107, 209 and 210 the bluffs would
require heavy scaling with possibly some light blasting to remove all the loose and
unstable blocks.
After the hazards have been removed in zones 115, 116 107, 208, 209 and 210 the
bluffs would require heavy scaling with possibly some light blasting to remove all the
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Hazard
Zone

3D Surface
2
Area (m )

Hazard Type/Feature

Risk Category
(PUBLIC
ACCESS)

203

14047

Rockfall from bluff

RC5

204

8570

Boulder roll

RC4

205

5293

Rockfall from bluff e

RC4

206

6595

Boulder roll

RC3

207

10821

Rockfall from bluff

RC4

208

9976

Boulder roll

RC4

209

18277

Rockfall from bluff

RC3

210

3962

Boulder roll

RC3

212

11741

Rockfall from bluff

RC3

213

6643

Boulder roll

RC3

216

17295

Boulder roll from
Gully

RC4

218

6205

Rockfall from bluff

RC3

219

12346

Boulder roll

RC3

221

11449

Boulder roll from
Gully

RC4

118

42048

Rockfall from bluff

RC4

Indicative Remediation Works (PUBLIC ACCESS)

loose and unstable blocks.
Crater Rim Bluffs with the option to be benched, see cut slope design for further
details, also needs to be considered before placing bund in 216. Possibly heavy
scaling with possibly some blasting to make safe for constructing bund below.
After the hazards have been removed in zones 203 and 205 the slope should be raked
to redistribute and remove unstable boulders.
Heavy scaling with possible blasting required removing all unstable blocks from the
bluff and redistributing material across the slope.
After the hazards have been removed in zones 205, 203 and 204 the slope should be
raked to redistribute and remove unstable boulders.
Moderate scaling of the bluffs to remove and redistribute all unstable material, may
involve blasting in some areas.
After the hazards have been removed in zones 207, 209, 210 and 117 the slope
should be raked to redistribute and remove unstable boulders.
After the hazards have been removed in zone 107 moderate scaling with possible
need for blasting of the bluffs to remove all unstable material.
After the hazards have been removed in zone 209 the slope should be raked to
redistribute and remove unstable boulders.
After the hazards have been removed in zones 203, 204, 205 and 206 the bluffs
should be heavily scaled with possible blasting to remove any unstable blocks.
After the hazards have been removed in zone 212 the slope should be raked to
redistribute and remove unstable boulders.
After the hazards have been removed in zones 219, 218, 208, 207, 205, 206, 203,
204,212 and 213 the gully area should be raked to redistribute and remove boulders
before constructing a bund in the gully (see bund design)
After the hazards have been removed in zones 208, 207, 117, 116, 210 and 209 the
bluffs should be heavily scaled to remove any unstable blocks.
After the hazards have been removed in zone 218 above the slope should be raked to
redistribute and remove unstable boulders.
After the hazards have been removed in zones 107, 209,115, 116, 210, 117, 208, 218,
219 and 124 the gully area should be raked to redistribute and remove boulders before
constructing a bund in the gully (see bund design)
Moderate scaling of the bluffs on the crest of the slope to remove all unstable material.
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Hazard
Zone

3D Surface
2
Area (m )

Hazard Type/Feature

Risk Category
(PUBLIC
ACCESS)

124

67617

Boulder roll (talus
slope)

RC3

112

4921

Boulder roll (behind
tree)

RC5

113

8204

Boulder roll (talus
slope)

RC5

114

5036

Rockfall from bluff

RC5

119

5244

Rockfall from bluff

RC5

120

19035

Rockfall from bluff

RC4

121

5490

Rockfall from bluff

RC5

122

17863

Rockfall from bluff

RC3

123

74866

Boulder roll (talus
slope)

RC2

228

10901

Bluff failure

RC3

105

6457

108

7450

Road slope failure in
rock
Road slope failure in
rock

RC4
RC5

Indicative Remediation Works (PUBLIC ACCESS)

Contained blasting of any large blocks to reduce the size of boulders and then
redistribute or remove the material.
After the hazards have been removed in zones 118, 117, 116 and 115 carry out heavy
scaling of all unstable boulders on the slope with contained blasting if necessary to
break up larger boulders and redistribute material across slope or remove from the
area.
After the hazards have been removed in zones 119, and 122 the large boulder should
be contained during blasting to break up into smaller blocks which can then be
redistributed across the slope or removed if necessary. If the trees were to be removed
for any reason the area would need to be reassessed.
After the hazards have been removed in zones 114, and 122 the forest area should be
raked over to remove/redistribute any unstable or large boulders. If the trees were to
be removed for any reason the area would need to be reassessed.
Heavy scaling and some light blasting to remove all unstable material on the bluffs.
Then remove/redistribute talus material below bluffs across the slope.
Contained blasting of the boulders to break them up into smaller blocks which can then
be redistributed across the slope or removed if necessary to stabilise the area.
Remove any smaller unstable blocks behind the large blocks.
Heavy scaling and some light blasting to remove all unstable material on the bluffs.
Then remove/redistribute talus material below bluffs across the slope.
Heavy scaling and some light blasting to remove all unstable material on the bluffs.
Then remove/redistribute talus material below bluffs across the slope.
Light scaling of the bluffs to remove all unstable blocks.
After the hazards have been removed in zones 112, 113, 114, 118, 119, 120 and 122
the forest area should be raked over to remove/redistribute any unstable or large
boulders. If the trees were to be removed for any reason the area would need to be
reassessed.
Moderate scaling of bluffs to remove all unstable blocks, redistribute any talus material
below the bluffs into a secure location.
Heavy scaling with an excavator. The work will need to be completed in zone 106
before access to 105 will be safe.
Heavy scaling, possibly with some light blasting, could use an excavator. The works
will need to be completed in zones 109 and 110 before access to 108 will be safe.
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Hazard
Zone

3D Surface
2
Area (m )

Hazard Type/Feature

Risk Category
(PUBLIC
ACCESS)

211A

5844

Road slope failure in
rock

RC5

215

2535

Road slope failure in
rock

RC4

220

700

Road slope failure in
rock

RC4

223

8227

Road cutting failure
in soil

RC3

224

2743

Road slope failure in
rock

RC4

227

1841

Road slope failure in
rock

RC4

Light scaling with excavator on road cutting to remove all loose debris.

225

5862

Road slope failure in
rock

RC5

Heavy scaling on the upper bluffs under the pine tree to remove large unstable blocks,
the lower benches need to be lightly scaled to remove all loose/unstable material.
Whilst remediation will be undertaken this is only for corridor access as the slope/road
will need re-designing at a later stage.

111
214
217
222
226

3442
1212
2950
2384
10175

Embankment failure
Embankment failure
Embankment failure
Embankment failure
Embankment failure

RC4
RC4
RC5
RC5
RC5

Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.
Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.
Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.
Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.
Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.

104

1382

Embankment failure

RC4

Assume remediation being undertaken by SCIRT/CCC contractors at a later stage.

Indicative Remediation Works (PUBLIC ACCESS)

After the hazards have been removed in zones 200, 201 and 202, light scaling with
possibly use of an excavator to remove all loose and unstable blocks within and above
the road cuttings.
Light scaling with excavator on road cutting to remove all loose debris, remediation of
the upslope hazard zones will be required for safe access.
Light scaling with excavator on road cutting to remove all loose debris, remediation of
the upslope hazard zones will be required for safe access.
Clear up all debris which has eroded away and re-stabilise the slope by cutting the soil
back by removing the tunnel gullies and rilling features. Some trees on the crest of the
cutting may need to be removed to reduce the weight on the top. The works will need
to be completed in zones 114, 113, 112, 119, 122, 123, 118, and 124 before access to
108 will be safe.
Light scaling with excavator on road cutting to remove all loose debris. The works will
need to be completed in zones 122, 120, and 123 before access to 108 will be safe.
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7 Review of Post Work
Risk Levels
The options for remediation works in Zones 3A and 3B shown in Section 5 all have a different level of
remediation work involved, the amount of work undertaken would affect the post works risk level. The
less work carried out the less the risk would be reduced and therefore not all options would allow an
acceptable level of risk to be reached to open the road to the public. Table 9 and 10 shows a summary
of how each remediation option would affect the risk previously assessed in Stage 2.
Stage 3A Options
•
•
•

I – Minimum - Limited scaling of very high risk bluffs and boulders, reduce the speed limit and
place rockfall warning signage along the road.
II – Moderate – Light scaling of moderate risk hazards, moderate scaling of high to very high
risk hazards and bund construction in the two gullies.
III – Maximum – Light scaling of low risk hazards, moderate scaling of the moderate risk
hazards, heavy scaling and blasting of the high and very high risk hazards. Bund construction
in the two gullies.

Table 9 - Showing post work risk level for Stage 3A Options I, II, III
Hazard
Zone

Hazard
Type/Feature

Risk Category
(PUBLIC
ACCESS)

Post works risk
level Option I

Post works risk
level Option II

Post works risk
level Option III

101

Rockfall from
bluff

RC3

RC3

RC2

RC2

102

Boulder roll

RC3

RC3

RC2

RC2

103

Rockfall from
bluff

RC5

RC5

RC4

RC3

106

Boulder roll

RC4

RC4

RC3

RC2

109

Boulder roll

RC3

RC3

RC2

RC1

RC5

RC5

RC4

RC3

RC2

RC2

RC1

RC1

107

Rockfall from
bluff
Rockfall from
bluff

115

Rockfall from
bluff

RC4

RC4

RC3

RC2

116

Rockfall from
bluff

RC4

RC4

RC3

RC2

117

Rockfall from
bluff

RC4

RC4

RC3

RC2

110
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Hazard
Zone

Hazard
Type/Feature

Risk Category
(PUBLIC
ACCESS)

Post works risk
level Option I

Post works risk
level Option II

Post works risk
level Option III

203

Rockfall from
bluff

RC5

RC5

RC4

RC3

204

Boulder roll

RC4

RC4

RC3

RC2

205

Rockfall from
bluff e

RC4

RC4

RC3

RC2

206

Boulder roll

RC3

RC3

RC2

RC2

207

Rockfall from
bluff

RC4

RC4

RC3

RC2

208

Boulder roll

RC4

RC4

RC3

RC2

209

Rockfall from
bluff

RC3

RC3

RC2

RC1

210

Boulder roll

RC3

RC3

RC2

RC1

212

Rockfall from
bluff

RC3

RC3

RC2

RC2

213

Boulder roll

RC3

RC3

RC2

RC2

RC4

RC4

RC3

RC2

RC3

RC3

RC2

RC2

RC3

RC3

RC2

RC2

RC4

RC4

RC3

RC2

RC4

RC4

RC3

RC2

RC3

RC3

RC2

RC1

RC5

RC5

RC4

RC2

RC5

RC5

RC4

RC2

RC5

RC5

RC4

RC2

216
218
219

Boulder roll from
Gully
Rockfall from
bluff
Boulder roll

114

Boulder roll from
Gully
Rockfall from
bluff
Boulder roll
(talus slope)
Boulder roll
(behind tree)
Boulder roll
(talus slope)
Rockfall from
bluff

119

Rockfall from
bluff

RC5

RC5

RC4

RC2

120

Rockfall from
bluff

RC4

RC4

RC3

RC2

121

Rockfall from
bluff

RC5

RC5

RC4

RC3

122

Rockfall from
bluff

RC3

RC3

RC3

RC2

123

Boulder roll
(talus slope)

RC2

RC2

RC1

RC1

228

Bluff failure

RC3

RC3

RC3

RC2

105

Road slope
failure in rock

RC4

RC4

RC3

RC2

221
118
124
112
113
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Hazard
Zone

Hazard
Type/Feature

Risk Category
(PUBLIC
ACCESS)

Post works risk
level Option I

Post works risk
level Option II

Post works risk
level Option III

108

Road slope
failure in rock

RC5

RC5

RC4

RC3

215

Road slope
failure in rock

RC4

RC4

RC3

RC2

220

Road slope
failure in rock

RC4

RC4

RC3

RC2

RC3

RC3

RC2

RC2

RC4

RC4

RC3

RC2

224

Road cutting
failure in soil
Road slope
failure in rock

227

Road slope
failure in rock

RC4

RC4

RC3

RC2

225

Road slope
failure in rock

RC5

RC5

RC4

RC3

223

Stage 3B Options
•
•

I – Minimum - Limited scaling of very high risk bluffs and boulders, reduce the speed limit and
place rockfall warning signage along the road.
II – Maximum - Bulk earthworks in Zone 200 to reduce/eliminate the risk, heavy scaling and
blasting of the other bluffs in Stage 3B

Table 10 - Showing post work risk level for Stage 3B Options I and II
Hazard
Zone

Hazard Type/Feature

Risk Category
(PUBLIC ACCESS)

Post works risk
level Option I

Post works risk
level Option II

200

Rockfall from bluff

RC5

RC5

RC3/2

201

Boulder roll

RC3

RC3

RC2

RC4

RC4

RC2

RC5

RC5

RC3/2

RC5

RC5

RC4

211

Boulder roll (talus
slope)
Rockfall from bluff

211A

Road slope failure in
rock

202
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8

8.1

Rough Order Costs

Costing Sources

Indicative costs for the proposed works have been assessed using information from a number of
sources, we provide some background on those companies for context:
•

•

•

•

8.2

Abseil Access: Abseil Access have worked extensively on the Port Hills for CCC and SCIRT
over the last three years and assisted with the roped access inspections of the Crater Rim
Bluffs for this project. They have extensive knowledge of rockfall hazard remediation works in
the Port Hills area and the Sumner area in particular. Aurecon staff spent half a day on site to
assist Abseil Access preparing their time and cost estimates. The information received from
Abseil Access on 26 November 2013 is the primary source of costing for Stage 3A and scaling
work in Stage 3B.
Geotech Ground Engineering: Geotech Ground Engineering have experience in large scale
earthworks such as overburden stripping at open cast mines as well as rock face remedial
works. They have worked in the Port Hills including blasting of the unstable knob at the west
end of the Crater Rim Bluffs on behalf of the Port Lyttelton Company (LPC). Information from
Geotech Ground Engineering was used primarily for bulk earthworks in Stage 3B.
Opus International Consultants: Opus was engaged in 2012 by the CCC to carry out a
feasibility study of Sumner Road. Their report includes extensive costing information (rates
and quantities) which is applicable to Stages 3A and 3B.
Downer Construction: Downer have extensive experience in large scale earthworks and
infrastructure works have provided information for use in assessing costs for bulk earthworks
in Stage 3B (Zone 200).

Zone 3A Costs

We consider that the Stage 3A will be similar to remediation of rock slopes in other parts of the Port
Hills. We have made the following assumptions:
•

Costs are based primarily on time using the assessed duration of works required in each
hazard zone and the type of work crew required. Work crews include:
Three worker team with roped access using hand held tools and airbags
Three worker team with rope access, drill and blast crew with generators, tools and
explosives for two blasts per day (up to 25mm drill hole)
Three worker team with rope access, drill and blast with compressors, tools and
explosives for one blast per day (up to 100mm drill hole)
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Three worker ground based drill and blast boulder popping with generator and tools
and explosives for six blasts per day.
•

A five day work week

•

Option III scope of work (ie reduce risk level so that road can be opened for public use)

•

An unknown volume of scaled rock will fall onto the road and may continue downslope and will
have to be removed. The project cost for clearing the road could range from zero, if the work
is included as part of road reinstatement in a separate contract, or more, if the material is
periodically picked up and taken off site. We have allowed for $11,000 in our estimate for this
item.

•

Abseil Access has derived a time of 500 team days to complete the Stage 3A work. Site
access is limited which makes it difficult to quantify durations, and the history of scaling in the
Port Hills shows that scaling takes longer than anticipated. Based on past performance and
coupled with potentially unknown ground conditions we have increased the project duration to
600 team days to allow for uncertainties in the estimate. This allowance is separate from the
project contingency allowance.

•

Some preliminary and general (P&G) costs will be related to the project duration. We have
assessed the project duration as follows
600 work days with three teams on site gives 200 project work days
Allowance for inclement weather say 30 days
Allowance for public holidays say 8 days
Total 238 project days or 48 project weeks or 11 months.
Using four teams would reduce the duration by approximately 10 weeks to 38 weeks.

•

Scaling would be aimed at restoring risk levels approximately to what existed before the
Canterbury earthquakes. Abseil Access advises that the work would take up to 50% more time
to significantly reduce the risk level to RC3 and RC2.

•

Full time supervision by Aurecon will be required to minimise downtimes, ensure timely
decision making, and to act as client liaison between the contractors and CCC.

8.3

Zone 3B Costs

Stage 3B costs are much more difficult to assess as the final costs are heavily dependent on the
methodology adopted by the Contractor and the dump site location for fill generated from the bluff
excavation. Options considered included:
•

•

•

Pushing material to the west into the gully above Bund B. This would have the advantage of
positioning fill for potential re-use in any further LPC reclamation. However, significant
remedial works would be required at the end of the project to reinstate the gully and there is a
risk of boulders rolling onto the Port’s coal handling facility.
Hauling material east to the LPC Gollans Quarry and partly infilling the quarry. The material
could be hauled to any further reclamation once the remediation words were completed and
the haul roads made safe. Alternatively the material could be barged to the reclamation area
while remediation works were on-going.
Following discussions with the CCC, it was agreed that excavated material would be hauled
eastwards to Evans Pass /Sumner road and then end tipped down into the quarry. This
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methodology was used during earlier remedial works following the September 2011
earthquake event.
3

Based on the Opus report there is in excess of 1.5M m of capacity the quarry excluding removing old
3
fill which indicates that there is enough capacity for placing excavated material (say 1,000,000m
3
excavated bulking to 1,360,000m in the dump area).
Another source of uncertainty is the final cut slope layout and haul roads from the cut area. Design of
the western end of the benching is relatively firm with the benches daylighting into the gully above
Bund B. At the eastern end, the upper two or three benches will daylight on to the area above the
bluffs but the current transition at the east end of the lower benches up to the area above the bluffs
includes grades too steep for haulage. It is not certain at this stage if the eastern end of the cut should
be modified so that material excavated from the lower bluffs could be hauled up to the area above the
bluffs and then down the ridge line to the quarry tip head, or if it would be preferable to cut a second
haul road down to Sumner Road.
We note that LPC were using the quarry prior to the earthquake series to excavate rock for breakwater
construction. This would unlikely be feasible following bulk filling, hence we would suggest discussions
of this option with LPC. A haul road in the area above the bluffs would have a gradient of
approximately 6H:1V which is steep but acceptable.
Stage 3B also includes Zones 202, 211 and 211A, and, given the topography, may include Zones
203/204. Estimated costs for these zones are based on information provided by Abseil Access
generally including the assumptions in Section 8.1 above.
3

We have assessed the project duration based on excavating 80,000m per month. This implies
3
duration of 13 months for 1,000,000m of excavation. With allowance for site establishment, weather
and public holidays, we have assumed a minimum 15 month construction period for bulk earthworks
when assessing time related P&G costs, there is potential for this time to be reduced. We note that
repairs to the road, infrastructure, and retaining walls would be additional to this and could occur along
the Lyttelton end of Sumner Road once the Stage 3A works were complete whilst the main earthworks
are still being worked on.

8.4

Project wide costs

There will be a number of cost items which apply across the entire site such as sediment control,
security fencing, regulatory compliance costs, engineering advice etc. There will also be additional
investigations costs, contact documentation and contract management/site observations. We have
costed these items based on our assessed scope of work, information provided to us by contractors
and the figures in the Opus (2012) report. We have assumed that there will be a six month overlap
between stages 3A and 3B works. Hence project costs such as security fencing are assumed to be
included in Stage 3A for 11 months and Stage 3b for seven months.

8.5

Contingencies

The scope of works for parts of the site are relatively well defined but there are uncertainties about
items such as time required to carry out scaling, cut slope geometry of the bluff excavation, particularly
the east transition, haul road layout, and enabling work in the quarry. Regulatory requirements such as
sediment control, reinstatement/rehabilitation requirements and drainage are currently also unknown.
The assessed contingency percentages are summarised in Table 11 below. The rate is based on our
assessed level of risk and uncertainties. We have included provisional items in the schedule where
percentage rates are considered not to be appropriate.
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Table 11 Summary of Contingency Percentages

Item

8.6

Contingency
Risk

Investigations and reporting

10%

Final design and contract
documentation

20%

Contract management and
site Observation

25%

Scaling etc. in Stage 3A

25%

Bulk earthworks Stage 3B

30%

Scaling etc. in Stage 3B

30%

Preliminary and General

20%

Regulatory and other costs

30%

Summary Costings Tables

A summary of indicative costings for Stage 3A Option III and 3B Option II of the remediation works
along Sumner Road are presented in Table 12 and 13.
Detailed Tables for costings of each item are shown in Appendix E.

8.6.1

Stage 3A Costings

Table 12 – Stage 3A Indicative summary of costings

Stage 3A Option III
Item

Phase

Base Cost

Contingency

Total

A

Investigations and reporting

$50,000

$5,000

$55,000

B

Design and contract documentation

$60,000

$15,000

$75,000

C

Construction Management

$810,000

$200,000

$1,010,000

D

Construction

$2,180,000

$545,000

$2,725,000

E

Contractor's P&G and overheads

$1,450,000

$290,000

$1,740,000

$4,550,000

$1,055,000

$5,605,000

Total
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8.6.2

Stage 3B Costings

Table 13 – Stage 3B Indicative summary of costings

Stage 3B Option II
Item

Phase

Base Cost

Contingency

Total

A

Investigations and reporting

$300,000

$30,000

$330,000

B

Design and contract documentation

$155,000

$35,000

$190,000

C

Construction Management

$905,000

$230,000

$1,135,000

D

Construction

$21,265,000

$6,380,000

$27,645,000

E

Contractor's P&G and Overheads

$4,130,000

$830,000

$4,960,000

F

Provisional Items

$350,000

$35,000

$385,000

$27,105,000

$7,540,000

$34,645,000

Total
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9

Work Package Areas

After considering the findings from this Stage 3 report we have considered how the physical works
could be undertaken in a logical and safe and efficient way. A total of nine work package areas have
been identified as shown on Map 5 in Appendix F with eight stages of work (A – H).
The order in which the stages of work are undertaken is important with respect to the safety of the
work teams and the logistics of gaining access to the various areas. Work must be undertaken from
the top of the hill downwards and therefore work must be completed in some areas before access can
be gained to the areas below. Multiple teams can work on different parts of the site at the same time,
as reflected in Stage B where three work package areas can be worked on simultaneously as they are
spread out sufficiently along the site.
A summary of the work packages, costings and is shown in Table 14, and a detailed table is shown in
Appendix F, Table F.1. There were several factors in determining the work package areas, including:
•
•
•
•

•

•

Grouping of the hazard areas by topographical location and hazard type.
Grouping hazard areas by remediation work type, e.g. source rock treatment, benching, and bund
construction.
Considering safe work areas where contractors may work in more than one work package area at
a time.
Costings for each hazard area were used to group the areas together with a maximum of
$500,000 for each work package as instructed by CCC, apart from the bunds and benching
activity.
The hazard zones were ordered in each work package by the order that the physical works need
to be undertaken to allow safe working, based on a maximum of three contractor teams working in
one work package area at any one time.
The work package areas were placed in a work stage based on which areas could be safely
worked in at the same time, and which areas need to be remediated before other areas can be
worked in. For example the road cuttings can only be remediated once everything above has been
remediated.

The preliminary and general (P&G) costings have been included for the physical works only which
includes site security, site offices, access roads and tracks, and explosives and equipment storage.
Aurecon costings have not been included in the work package areas.
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Table 14 – Summary of work package areas, listed in order in which they should be undertaken

Schedule of works
Work
Stages

Work area/type

Indicative cost for
physical works only($)

P&G

Fencing, site offices, ect.

6,566,230

A

Pre-works remediation (Windy point area)

Not part of scope of our
works

Work Package 1

104,000

Work Package 2

338,000

B

Work Package 3

435,000

C

Work Pacakge 4

223,000

D

Work Package 5

265,000

E

Bund Construction

880,000

F

Benching area

27,640,000

G

Scaling beneath benching

207,000

H

Scaling of road cuttings by excavator

67,000

Total

36,725,230
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10 Engineering and
Construction Considerations

10.1

Discussion

The options and scope of works presented in Sections 5 and 6 of this report are preliminary only and
have not yet had a detailed engineering design or consideration of safety and constructability. The
following sections will present the key factors to take into account when considering the prioritisation
of options.

10.2

Engineering Considerations

Key considerations from an engineering point of view are firstly the requirement for further, detailed
investigations, modelling and analysis to input to the detailed design of any of the mitigations options.
Safety in design must be considered, as well as planning and resource consent requirements. The
other key factor with the mitigation options outlined above is the large volume of material that will need
to be removed from the site and the potential area for final storage. These factors are discussed
below.

10.2.1
i)

Further Analysis
Bund Design

For detailed bund design, ground investigations would need to be undertaken to determine the bearing
capacity and any foundation design requirements. From our knowledge of working in the area and
GNS’s geomorphology maps, we understand the geology is loess/colluvium overlying rock at unknown
depth.
Global stability of the slope and structure would need to be modelled for factor of safety calculation
(for drained, undrained and seismic load cases). From the GNS geomorphological map, ephemeral
drainage occurs in the gully areas. As part of the detailed design phase, slope drainage will also need
to be considered.
ii)

Slope Design

To assist in slope design of the Crater Rim Bluffs drilling three angled boreholes behind the bluffs will
provide a better indication of ground conditions likely to be encountered during bulk excavation. The
three holes would be drilled approximately 30 - 40m back from the crest of the bluffs, strength testing
of rock will provide information on rock rippability or excavatability.
Additional surveying to develop a more accurate terrain model is recommended. This could be carried
out cost effectively by using the University of Canterbury quadrocopter to take photographs with the
2D photographs then processed to develop a 3D terrain model at a higher resolution than the current
Topographical Terrain Model for the Port Hills with assistance from the Aurecon survey.
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10.2.2

Safety in Design

Safety in design is an important consideration as there may be changes in the detailed design that can
have significant implications for the construction, on-going maintenance of the asset and effect on
public safety for road users.
For example, safe practice during maintenance may be improved by designing bunds with a top width
and capacity to support heavy machinery. This may allow debris removal to be carried out from the top
of the bund rather than entering the area behind the bund, reducing the risk to workers from rockfall.
Any areas behind bunds or within dedicated rockfall run-out zones should be secured with a physical
barrier to prevent access by the public.

10.2.3

Planning and Consents

Depending on the chosen options a variety of consents may be required for the remediation works to
be undertaken. We are aware that the consenting process has already started, any aspects of work
relating to consents are beyond the scope of this report, but should be considered during detailed
design.

10.2.4

Availability of Contractors

The scaling and blasting of localized source areas requires the skills of specialist contractors some
with mining experience. Various specialist companies undertook the emergency remedial works in the
Port Hills in 2011 and would offer experience for this future work. The construction of the bunds and
benching should be undertaken by a competent earthworks contractor familiar with experience on
projects of a similar scale.

10.2.5

Removal of material from the site

The remediation works could involve removing a large amount of material from the bluffs, at this stage
it has been confirmed by CCC that the Fill Dump Area will be based at Gollans Quarry by the Evans
Pass Sumner Road intersection. Some of the rock may be used in the construction of the bunds after
going through a rock crusher or being sorted on site, and some material may fall into the ocean during
the works. The method of removal could significantly affect the costs of the project so it will be
important to determine the most appropriate excavation and filling methodology.

10.3

Construction Considerations

This section considers the safety in construction, construction duration, traffic management and
environmental impacts.

10.3.1

Safety in construction

Given the level of instability of the large bluffs across the whole site above Sumner Road construction
workers will be exposed to hazards which pose a high risk in addition to those related to normal
construction activities. Regular monitoring and inspection of all geotechical hazards on the slopes will
be required to assess any changes. This is particularly important during and after times of wet weather
and post-earthquake events, when work may be halted pending reassessment of the area by a
suitably qualified Geoprofessional familiar with the site.
Temporary protection will be required for any infrastructure or workers in the run-out path of potential
rockfall, in particular at this site the Lyttelton Port coal terminal and associated infrastructure will need
to be protected during the scaling and blasting of source areas if work is unavoidably scheduled in the
vicinity. One temporary protection measure could be ballasted shipping containers placed along the
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Sumner Road or the Old Lyttelton Sumner Road which would help to stop debris falling into the coal
terminal below the construction site, LPC may need to adjust their operations during the remediation
works.
Scaling and blasting should be undertaken from the “top-down” to lessen the exposure of workers to
rockfall risk. It is likely that re-assessment of risk may be needed before debris from scaling and
blasting can be cleared from behind the temporary protection measures. The use of explosives has
the potential to produce “fly-rock” requiring protection for nearby infrastructure.
A key part of the contractors methodology will be management of safety.

10.3.2

Construction duration and programming

Keeping construction time to a minimum will benefit programme and cost management. Preparation
works includes access track construction and possibly two areas on site for site management and
facilities.
Multiple areas on the site could be worked on at the same time to reduce the total time of construction
on the site. Having one lead consultant in charge of the construction and scaling work would allow for
a clearer construction methodology, programme managers.
Some parts of the work for example the construction of the bunds may be limited to the earthworks
season. The bunds can only be built once the upslope work is complete so scheduling the works will
be essential.

10.3.3

Traffic management

As the road is closed under a Section 46 notice under the CERA Act and has been since the June
2011 earthquakes traffic will not be affected by the construction work on the site. The amount of debris
material which will need to be removed from the site post construction work will increase the amount of
construction traffic, The current plan is for the debris material to be placed in the old quarry below
Sumner Road.
Security on the site during the construction works is paramount, there are multiple access points to the
area from the two roads, Sumner Road and Old Lyttelton Sumner Road as well as multiple walking
tracks off of the Summit Road, and below the site from the Lyttelton Harbour.

10.3.4

Environmental considerations

Environmental nuisances such as noise, vibration and dust during construction activities will require
careful control given the position of the site, the proximity to Lyttelton township, and the residential
properties on the opposite side of the harbour in Diamond Harbour. Other factors such as visual
impact, ecology, contamination, groundwater, surface water run-off etc. would also need to be
considered in the long-term for the permanent works.
Vegetation planting regimes may be incorporated into the detailed design to reduce erosion of the
bunds and fresh surfaces on the benches and improve the overall aesthetics. Design and
methodology in accordance with advice from the consenting team.
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12 Explanatory Statement

Review Scope
•

•

•

This report has been prepared by Aurecon at the request of the Christchurch City Council (CCC)
exclusively for the use of CCC. The basis of Aurecon’s engagement by CCC is that Aurecon’s
liability, whether under the law of contract, tort, statute, equity or otherwise, is limited as set out in
the terms of the engagement.
This report presents the findings and results of the field survey, modelling of rockfall and the cut
slopes, indicative design of bunds and cut slope remediation options, scope of remediation works
and rough order costs for the next stage of works for Stage 3A and 3B of the Sumner Road
project,
This report has been prepared in accordance with the brief as provided. The recommendations in
this report are based on data collected at specific locations and by using suitable investigation
techniques with limited site coverage. Only a finite amount of information has been collected to
meet the specific financial and technical requirements of the Council’s brief and this report does
not purport to completely describe all the site characteristics and properties. The concept design
and remedial options developed have not been subject to full detailed engineering design in terms
of constructability and geometric assessment or planning, and substantial further analysis and
detailed design development is required.

Limits on Investigation and Information
•

The report is also based on information provided to Aurecon by other parties. The report is
provided strictly on the basis that the information that has been provided is accurate, complete
and adequate. Aurecon takes no responsibility and disclaims all liability whatsoever for any loss or
damage that CCC or any other party may suffer resulting from any conclusions based on
information provided to Aurecon, except to the extent that Aurecon expressly indicates in the
report that it has verified the information to its satisfaction.

Third Parties
•

It is not possible to make a proper assessment of this report without a clear understanding of the
terms of engagement under which the report has been prepared, including the scope of the
instructions and directions given to and the assumptions made by Aurecon. The report is a report
scoped in accordance with instructions given by or on behalf of CCC. The report may not address
issues which would need to be addressed with a third party if that party’s particular circumstances,
requirements and experience with such reports were known and may make assumptions about
matters of which a third party is not aware. Aurecon therefore does not assume responsibility for
the use of, or reliance on, the report by any third party and the use of, or reliance on, the report by
any third party is at the risk of that party.
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Limits on Cost Indications
•

Since Aurecon has no control over the cost of labour, materials, equipment or services furnished
by others, or over contractors' methods of determining prices, or over competitive bidding or
market conditions, any indication of costs is made on the basis of Aurecon’s experience and
qualifications and represents its judgment as an experienced and qualified professional
consultant, familiar with the relevant industry, but Aurecon cannot and does not guarantee that
proposals, bids or actual construction costs will not vary from cost indications given.

If the reader should become aware of any inaccuracy in or change to any of the facts, findings or
assumptions made either in Aurecon’s report or elsewhere, the reader should inform Aurecon so that it
can assess its significance and review its comments and recommendations.
This report, in whole or in part, may only be reproduced or published with the prior written permission
of Aurecon, and this explanatory statement must accompany every copy of this report.
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Appendix C
Rockfall Modelling Data
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Client:
Project:
Subject:

CCC
Sumner Road Section
RocFall Modelling

8/11/2013
236152

Date:
Job No:
By:

TR

This is a summary of the results exported from RocFall
Section

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

Section
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P

Section
F_LC01
G_LC02
M_LC06
N_LC07
P_LC12

Psedudo‐
random
number

Blocks reaching road
Number
%

828510
199354
277995
139228
161829
234800
716056
792553
113682
995073
644039
129175
429583
288737
861306
555895

Psedudo‐
random
number

1183
1064
1034
1785
1999
551
70
279
1018
857
1278
1819
283
1797
1267
1881

234800
716056
429583
288737
555895

Min

59.2
52.8
51.7
89.3
99.9
27.6
3.5
14.0
50.9
42.9
63.9
91.0
14.2
89.9
63.4
94.1

Max

0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.03
0.00

Bounce height at road (m)
Median
Standard Dev 95 Percentile

Mean

7.49
8.01
12.09
5.05
3.25
7.78
2.21
0.32
0.98
3.47
7.33
2.30
0.24
3.13
14.47
23.61

0.61
0.80
0.76
0.31
0.11
0.45
0.32
0.01
0.04
0.29
0.35
0.13
0.06
0.12
1.10
2.44

0.22
0.17
0.16
0.11
0.05
0.08
0.14
0.00
0.01
0.07
0.21
0.08
0.04
0.01
0.63
2.38

1.03
1.22
1.20
0.60
0.26
0.81
0.50
0.03
0.12
0.54
0.55
0.20
0.06
0.31
1.36
2.34

2.88
3.39
2.88
1.70
0.35
2.20
1.68
0.04
0.26
1.63
1.32
0.50
0.18
0.62
3.40
5.57

97 Percentile

3.30
4.05
3.38
2.17
0.74
2.65
1.99
0.08
0.36
1.94
1.68
0.68
0.20
1.01
4.26
8.23

99 Percentile

Min

4.23
5.40
4.23
3.04
1.48
3.32
2.20
0.17
0.65
2.32
2.99
1.14
0.22
1.77
5.76
12.59

Max

10.18
148.16
10.44
90.42
54.50
129.37
34.36
8.08
5.45
49.44
177.59
46.68
134.90
9.09
115.29
12.80

Total energy at road (kJ)
Median
Standard Dev

Mean

4047.41
4043.77
2581.20
2402.00
1806.58
3439.03
973.27
491.47
1547.94
3926.36
6016.14
1886.08
960.46
2090.89
11120.20
8018.71

1220.33
1616.69
738.82
346.85
258.03
825.22
204.80
62.98
128.22
389.15
903.85
307.87
388.37
316.09
1380.39
1931.68

924.72
1655.47
520.30
212.22
197.18
695.26
92.85
36.49
50.89
197.18
735.54
259.94
370.56
225.74
1106.85
1452.56

935.26
857.82
547.74
307.71
185.43
519.80
236.26
74.31
165.20
408.67
609.04
183.31
153.35
291.09
1170.00
1610.00

95 Percentile

3051.19
3058.83
1792.92
1039.39
646.90
1771.03
761.95
200.00
463.55
1231.16
2035.55
656.85
678.59
893.38
3159.03
5925.75

97 Percentile

3223.88
3197.91
1906.14
1119.11
773.28
1974.04
764.94
273.28
546.42
1401.27
2527.03
769.19
725.07
995.04
3771.35
6343.08

99 Percentile

3472.06
3468.20
2126.92
1403.71
1012.81
2525.78
877.75
374.37
746.38
1874.12
3483.51
951.65
821.47
1296.68
5972.29
6895.58

10m
Blocks reaching road
Number

828510
199354
277995
139228
161829
234800
716056
792553
113682
995073
644039
129175
429583
288737
861306
555895

Psedudo‐
random
number

3m

%

1186
1050
1058
1776
2000
536
75
266
1061
880
1272
1817
296
1774
1264
1867

Bounce height at road (m)
Min

59.3
52.5
52.9
88.8
100.0
26.8
3.8
13.3
53.1
44.0
63.6
90.9
14.8
88.7
63.2
93.4

Max

0.00
0.00
0.01
0.00
0.00
0.00
0.02
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.03
0.00

Mean

7.59
12.62
12.49
4.65
2.42
5.31
1.98
0.39
1.36
3.53
6.64
1.79
1.30
4.00
18.54
29.87

Median

0.58
0.80
0.76
0.29
0.10
0.42
0.31
0.01
0.05
0.28
0.34
0.12
0.09
0.11
1.11
2.62

Total energy at road (kJ)

Standard Dev 95 Percentile

0.23
0.19
0.16
0.11
0.05
0.07
0.15
0.00
0.01
0.07
0.20
0.08
0.06
0.00
0.50
2.42

0.92
1.12
1.14
0.57
0.21
0.71
0.41
0.05
0.13
0.54
0.58
0.19
0.12
0.30
1.51
2.73

2.69
3.11
2.81
1.57
0.26
1.98
1.24
0.04
0.26
1.55
1.31
0.46
0.23
0.48
3.68
6.92

97 Percentile

3.04
3.62
3.17
2.13
0.53
2.41
1.66
0.08
0.39
1.94
1.79
0.67
0.24
0.93
4.34
10.61

99 Percentile

Min

4.07
4.34
4.10
2.92
1.36
3.08
1.98
0.37
0.65
2.72
3.26
1.03
0.40
1.68
6.18
14.64

Max

35.71
444.56
20.58
271.24
141.94
552.68
117.22
17.13
18.17
190.74
399.95
225.54
488.72
31.60
466.37
37.34

Mean

13056.40
13163.00
8327.79
9014.33
6072.36
21195.80
3547.56
3331.51
3451.37
13753.60
33960.10
6711.75
3499.46
7101.63
33475.40
25262.80

Median

4006.27
5421.62
2430.27
1071.50
857.55
2803.77
716.79
234.26
416.76
1207.74
2891.11
998.62
1324.39
1005.75
4494.86
6550.53

2990.15
5705.61
1769.18
679.78
660.78
2419.69
308.74
114.13
160.48
671.52
2443.91
872.90
1260.58
701.37
3670.76
4932.21

Standard Dev

3080.00
2810.00
1810.00
956.54
618.43
1870.00
761.96
354.86
539.73
1240.00
1970.00
591.86
534.98
961.39
3930.00
5340.00

95 Percentile

10047.90
9735.59
5976.95
3351.34
2175.81
5981.10
2103.34
937.35
1559.03
3576.31
6127.69
2076.27
2337.89
2910.48
10534.30
19473.80

97 Percentile

10535.20
10146.50
6272.26
3724.70
2589.75
6803.41
2370.49
1042.44
1771.91
4106.35
7187.35
2450.82
2635.78
3334.91
12047.50
20824.20

99 Percentile

11251.00
11194.30
6680.26
4415.97
3355.98
8057.65
2793.60
1906.84
2528.82
5537.18
9957.13
3014.69
3141.57
4563.31
18199.50
23004.10

10m + Initial Angular Velocity (reOPUS)
Blocks reaching road
Number

%

500
65
294
1690
1781

Min

25.0
3.3
14.7
84.5
89.1

Total energy at road (kJ)

Bounce height at road (m)
Max

0.00
0.01
0.00
0.00
0.00

Mean

4.78
3.52
1.40
2.98
28.22

Median

0.47
0.55
0.08
0.13
2.54

Standard Dev 95 Percentile

0.08
0.17
0.05
0.01
2.43

0.78
0.78
0.11
0.34
2.62

2.10
2.20
0.20
0.61
5.45

97 Percentile

2.79
2.79
0.21
1.08
8.33

99 Percentile

3.66
3.12
0.24
2.03
15.10

Min

Max

562.71
144.29
451.40
33.94
28.65

Mean

19782.30
3398.50
3230.41
8094.94
27979.80

Median

2932.58
903.74
1241.15
1070.17
6476.26

2601.81
379.38
1190.52
700.20
4999.76

Standard Dev

1940.00
877.59
487.42
1040.00
5050.00

95 Percentile

5929.92
2744.04
221.23
3282.86
18444.20

97 Percentile

6776.05
2745.84
2390.60
3621.28
19952.70

99 Percentile

10485.80
3188.96
2665.62
4547.50
22141.50
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Ground Profiles
Section lines were chosen to best represent the unhindered runout of boulders that fell during the
Christchurch Earthquake on 22 February 2011 and following aftershocks. The chosen sections
represent the conditions in the general area of the slope and generally follow the natural topography.
The rationale for each cross-section location is shown in Table E.1 below. Section lines were
generated using the post 24 February 2011 LiDAR NZAM data set, resampled to provide a 1 metre
grid (GNS Science, 13 February 2012).
Table E.1: Cross-section rationale

Section

Rationale

A-B

No previous RocFall modelling undertaken in these areas, steep source above
road.

C

Area of previous instability, loose material observed during field investigations

D

Section originates in area of known source rock.

E-J

Section to model gully 1 area, potential location for Bund 1.

K-N

Section to model gully 2 area, potential location for Bund 2.

O

Section to model corner of large bluffs, loose material and known hazard.

P

Section modelled to assess rockfall from the very steep and large bluffs.

Material Properties
The slope materials along the section lines were derived from the GNS Science Geomorphology
“materials” GIS layer; refer to the attached Materials map in Appendix B and Table E.2. The material
properties used in the model have been agreed upon between the Port Hills consultants and the
Institute of Geological and Nuclear Sciences Ltd. (GNS), and have been chosen to best represent
observed conditions. The chainage (length and location) of each material type was calculated using
ArcGIS measuring tool. Rockfall source areas were defined using the “materials” GIS layer, the extent
of the source was determined from the rock at/near surface with experience and judgement.
Table E. 2: Material Properties.

Material

Properties

Rock at/near surface

Rn = 0.53 ±(0.04), Rt = 0.99 ±(0.04), Phi = 40 ±(2 ), Roughness = 5

Talus

Rn = 0.50 ±(0.04), Rt = 0.85 ±(0.04), Phi = 20 ±(2 ), Roughness = 5

Colluvium

Rn = 0.30 ±(0.03), Rt = 0.85 ±(0.03), Phi = 8 ±(2 ), Roughness = 11

Loess

Rn = 0.30 ±(0.03), Rt = 0.85 ±(0.03), Phi = 8 ±(2 ), Roughness = 11

o

o

o

o

o

o

o

o

o

o

o

o

Source Properties
In our analysis we have assumed that all exposed rock at/near surface on the slope above the road
are potential source points. For this reason a series of line seeders were used along the section.
Initial Conditions
The initial conditions entered into the RocFall model were chosen to best represent the conditions
likely to result in the subsequent rockfall. Each section was run twice, firstly using a design boulder of
3
3
3
3m and secondly with a design boulder of 10m . The 3m boulder was used as this represents the
th
95 percentile of the total distribution of boulders mapped in the Port Hills after the Christchurch
3
th
Earthquake Sequence. The 10m was used to represent the estimated 95 percentile boulder of those
mapped in the Inner Harbour (between Lyttelton and Diamond Harbour) (based on PHGG Boulder
size data).
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Table E.3 and E.4 below show the initial conditions used for these models. The initial conditions
consider an “Initial Vertical Velocity” and an “Initial Horizontal Velocity” that model the likely impact of a
significant earthquake, similar to that of 22 February 2011. These assumptions and values have been
agreed upon between Port Hills consultancies and GNS to best represent the conditions in the Port
Hills during a significant earthquake (GNS CR 2011/311 Rev10, 2011).
3

Vertical Velocity

Five sections, which represent the main rockfall areas, were then modelled a third time using a 10m
boulder and a different set of initial conditions, these conditions are shown in Table E.5. These initial
conditions considered an “Initial Angular Velocity” of 1.0 rad/s and no “Initial Vertical Velocity”. These
five sections were modelled to observe the influence of an initial rotational energy. Diagram 1
illustrates the difference between the two different initial conditions used. We believe that a horizontal
and vertical velocity is more appropriate than a horizontal and angular velocity, this is because when a
significant earthquake occurs ground accelerations occur both vertically and horizontally, but would
not likely cause boulders to rotate prior to their initial impact with the slope.
Angular Velocity

Horizontal Velocity

Horizontal Velocity

Diagram 1: Difference between Horizontal/Vertical Velocity and Angular/Horizontal Velocity
Table E.3: Initial Conditions (3m3 Boulder)

Property

Horizontal velocity [m/s]
Vertical velocity [m/s]
Mass [kg]
Angular velocity [rad/s]

Mean

Std. Dev.

1.5

0

1

0

8250

0

0

0

Table E.4: Initial Conditions (10m3 Boulder)

Property

Horizontal velocity [m/s]
Vertical velocity [m/s]
Mass [kg]
Angular velocity [rad/s]

Mean

Std. Dev.

1.5

0

1

0

26,815

0

0

0

Table E.5: Initial Conditions (10m3 Boulder and Angular velocity)

Property

Horizontal velocity [m/s]
Vertical velocity [m/s]
Mass [kg]
Angular velocity [rad/s]

Mean

Std. Dev.

1.5

0

0

0

26,815

0

1

0
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Project Settings
In RocFall the following settings have been used in the analyses. These project settings, shown in
Table E.6, are based on the agreed parameters between consultancies for modelling rockfall in the
Port Hills (Massey, 2012)(GNS CR 2011/311 Rev10, 2011).

Table E.6: RocFall project settings

Settings

Input

Number of boulders modelled

2000

Minimum velocity cut-off

0.1 m/s

Rock density

2,700 kg/m

Friction angle

Use friction angle from material editor

Number of horizontal locations to analyse

200

Consider angular velocity

Yes

Scale Rn by Velocity

Yes, where K=9.144m/s

Scale Rn by Mass

No

Random-number generation

Psuedo-random with specified seeds

Multi-seeder probability set-up

Probability depends on length of seeder. A different
seed has been randomly generated for each profile.

3

Data Capture
In the analysis of the rockfall data we have collected three different types of information. We have
considered a vertical line placed approximately in the centre of the road. At this point we have put a
vertical data collector to record the y intercept with this line, the total energy and the number of rocks
to reach the road. We have converted the y intercept into bounce height as the height of the road is
known at this point. We have also looked at the total energies at the data collector on the road. We
have recorded the number of rocks to reach the road and also converted it into a percentage of the
2000 boulders modelled for each run. For each model run we have saved the image of the RocFall
output as a jpeg file and exported the raw data into excel.

157

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Appendix D
Design Drawings

158

159

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. AERIAL IMAGERY SOURCED FROM CCC.
SITE ENTRY AND
EXIT POINT

D

A
RO
MIT

M

SU

K

S

S
CE

OA
D
RR

G
IN

AC

SU
M

NE

T
IS
EX

AC
TR

LOCATION OF BENCHING

BUND B

SU

MN

ER

RO

AD

BUND A

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

LYTTELTON

Plot Date: 22/11/2013 12:50:54 p.m.

Office: NZAKL

WINDY POINT

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE
CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

NOT TO SCALE

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

LOCATION PLAN

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0001

A

160

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
ACCESS TO SITE VIA EXISTING TRACK
FROM SUMMIT ROAD TO EAST
CE

G
TIN
XIS

T
SS

CK

RA

AC

E

NOTES
1. EXISTING CONTOUR INTERVALS:
MAJOR - 25m
MINOR - 5m.
EXISTING CONTOURS CREATED FROM LIDAR
INFORMATION ONLY.
2. AERIAL IMAGERY SOURCED FROM CCC.

INDICATIVE CREST
OF CUT SLOPE

H

ENC

ND B

O
SEC

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

H

NC
T BE

ER

SU
MN

HEIGHT FROM
SECOND TO THIRD
BENCH VARIES
LOCALLY

RO
AD

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

FIRS

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

Plot Date: 22/11/2013 12:49:02 p.m.

Office: NZAKL

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE

7.5

0

15

30m

SCALE 1:750

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

1:750

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING PLAN

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0002

A

161

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. AERIAL IMAGERY SOURCED FROM CCC.
2. EXISTING GROUND SURFACE CREATED FROM LIDAR INFORMATION ONLY.

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE

INDICATIVE CREST
OF CUT SLOPE

LONGITUDINAL BENCH PROFILE

NOTE: TRANSITION ZONES FROM CUT TO NATURAL
GROUND AT EACH END OF CUT INDICATIVE ONLY

INDICATIVE CREST
OF CUT SLOPE
HEIGHT FROM
SECOND TO THIRD
BENCH VARIES
LOCALLY

EAST END OF
BENCHING WORKS

SECOND BENCH
HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

FIRST BENCH

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 19.DWG

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

Office: NZAKL

SUMNER ROAD

Plot Date: 27/11/2013 9:02:06 a.m.

SUMNER ROAD

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

N.T.S.

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING - VIEW LOOKING DUE NORTH

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0003

A

162

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. AERIAL IMAGERY SOURCED FROM CCC.
2. EXISTING GROUND SURFACE CREATED FROM LIDAR INFORMATION ONLY.

EAST END OF
BENCHING WORKS

INDICATIVE CREST
OF CUT SLOPE

SUMNER ROAD

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 19.DWG

FI
R

ST

BE

NC
H

SE
CO

ND

BE

NC

H

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

SUMNER ROAD

Plot Date: 27/11/2013 9:02:45 a.m.

Office: NZAKL

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE
CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

N.T.S.

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING - SOUTHWEST ISOMETRIC

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0004

A

163

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. EXISTING GROUND PROFILE CREATED FROM LIDAR INFORMATION ONLY.
2. BENCHES FALL INWARDS BY 0.5m.

FINAL BENCH
DAYLIGHTS UP TO
EXISTING GROUND
LEVEL AT 1H:4V

ALL BENCHES
ARE 10m WIDE

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

HEIGHT FROM
SECOND TO THIRD
BENCH VARIES
LOCALLY

1
4

15.0

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

SECOND

THIRD
10.0

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

FIRST

Plot Date: 22/11/2013 12:40:35 p.m.

Office: NZAKL

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE
5

0

10

20m

SCALE 1:500

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING SECTION 1

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0005

A

164

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. EXISTING GROUND PROFILE CREATED FROM LIDAR INFORMATION ONLY.
2. BENCHES FALL INWARDS BY 0.5m.

ALL BENCHES
ARE 10m WIDE

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

HEIGHT FROM
SECOND TO THIRD
BENCH VARIES
LOCALLY

1
4

15.0

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

THIRD

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

FIRST

10.0

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE

Office: NZAKL
Plot Date: 22/11/2013 12:41:10 p.m.

SECOND

5

0

10

20m

SCALE 1:500

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING SECTION 2

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0006

A

165

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. EXISTING GROUND PROFILE CREATED FROM LIDAR INFORMATION ONLY.
2. BENCHES FALL INWARDS BY 0.5m.

ALL BENCHES
ARE 10m WIDE

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

1
4

15.0

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

SECOND
10.0

Plot Date: 22/11/2013 12:41:58 p.m.

Office: NZAKL

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

FIRST

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE
5

0

10

20m

SCALE 1:500

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING SECTION 3

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0007

A

166

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. EXISTING GROUND PROFILE CREATED FROM LIDAR INFORMATION ONLY.
2. BENCHES FALL INWARDS BY 0.5m.

ALL BENCHES
ARE 10m WIDE

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V

1
4

15.0

HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

SECOND
10.0

Plot Date: 22/11/2013 12:42:27 p.m.

Office: NZAKL

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

FIRST

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE
5

0

10

20m

SCALE 1:500

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING SECTION 4

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0008

A

167

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
NOTES
1. EXISTING GROUND PROFILE CREATED FROM LIDAR INFORMATION ONLY.
2. BENCHES FALL INWARDS BY 0.5m.

ALL BENCHES
ARE 10m WIDE

TYPICAL BENCH
10m WIDE BY 15m
HIGH WITH BACK
SLOPE OF 1H:4V
HEIGHT FROM
FIRST TO SECOND
BENCH VARIES
FULL LENGTH

1
15.0

4

FIRST

SECOND

Plot Date: 22/11/2013 12:46:33 p.m.

Office: NZAKL

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 17.DWG

10.0

5

0

10

20m

DRAFT FOR DISCUSSION ONLY - NOT FOR PUBLIC RELEASE

SCALE 1:500

CLIENT

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BENCHING SECTION 6

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0010

A

168

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

DRAFT FOR DISCUSSION ONLY NOT FOR PUBLIC RELEASE

NOTES

3.0m

1. EXISTING CONTOUR INTERVALS:
MAJOR - 25m
MINOR - 5m.
EXISTING CONTOURS CREATED FROM LIDAR
INFORMATION ONLY.
2. AERIAL IMAGERY SOURCED FROM CCC.

CULVERT AT LOW
POINT OF CATCH
BENCH

3.0m

CATCH BENCH

BUND CREST

FAL

L

REFER DETAIL BELOW
FOR TYPICAL DIMENSIONS
AND DETAILS

FA

BUND BENCH
2.0m

LL

CATCH BENCH
BUND A

SUMNE

R ROAD
GABIONS UNDER MSE BUND. BENCH
AS REQUIRED FOR STABILITY

EXISTING SURFACE
PROFILE GENERATED
FROM LIDAR DATA ONLY

3.0m CREST WIDTH

PLAN ON BUND A

2m LONG OVERLAPS,
ALTERNATING LEFT OVER
RIGHT, RIGHT OVER LEFT.
PLACE GEOGRID WHERE LESS
THAN 500mm OVERLAP

TOPSOIL

SLOPE OF
EXISTING GULLY

UNDERLAIN BY
LOES/COLLUVIUM
(GNS GEOMORPH
MAPPING)

SURFACE AREAS
PLAN SURFACE AREA
3D SURFACE AREA

300m3
3050m3

1100m2
1900m2

(NET VALUES - DOES NOT INCLUDES REQUIRED UNDERCUT VOLUME TO GABIONS)

MSE BUND:
MACCAFERRI GREEN
TERRAMESH UNITS

2.0m

1m TYP.

VOLUMES
CUT
FILL

4.0m

1:250

3.0m CATCH BENCH
1.5
1

HORIZONTAL

6.5m
1.5m

CULVERT AT LOW
POINT OF CATCH
BENCH

3.0m

BUND
BENCH

CULVERT AT LOW
POINT OF CATCH
BENCH

CATCH BENCH SLOPES AT 1%

9.8m

1.0
m

CATCH BENCH SLOPES AT 1%

7.3m

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 19.DWG

LENGTH OF BUND CREST = 96.8m

BUND
CREST

9.5m

FACES OF BUND

INTAKE STRUCTURE
AT CULVERT INLET

1.5m
CULVERT OUTLET
STRUCTURE

EXISTING
SURFACE LEVEL

ALL GABIONS FOUNDED A MINIMUM
OF 1.0m BELOW GROUND LEVEL

Plot Date: 28/11/2013 4:58:25 p.m.

Office: NZAKL

SUMNER ROAD

9.75 BASE WIDTH

5

0

SCALE 1:500

10

20m

2.5

0

SCALE 1:250

5

10m

2

0

SCALE 1:200

CLIENT

4

8m

500

0

1000

TYPICAL BUND A SECTION

2000mm

1:50

SCALE 1:50

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BUND A

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0020

A

169

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

DRAFT FOR DISCUSSION ONLY NOT FOR PUBLIC RELEASE

NOTES
1. EXISTING CONTOUR INTERVALS:
MAJOR - 25m
MINOR - 5m.
EXISTING CONTOURS CREATED FROM LIDAR
INFORMATION ONLY.
2. AERIAL IMAGERY SOURCED FROM CCC.

REFER DETAIL BELOW
FOR TYPICAL DIMENSIONS
AND DETAILS
CULVERT AT LOW
POINT OF CATCH
BENCH
CATCH BENCH

3.0m

CATCH BENCH

BUND B

FALL
FALL

3.0m

BUND CREST

EXISTING SURFACE
PROFILE GENERATED
FROM LIDAR DATA ONLY

GABIONS UNDER MSE BUND. BENCH
AS REQUIRED FOR STABILITY

2.0m

BUND BENCH

R ROAD

SUMNE

3.0m CREST WIDTH

PLAN ON BUND B

5.0m

1:250

SURFACE AREAS

CUT
FILL

PLAN SURFACE AREA
3D SURFACE AREA

750m2
1350m2

SLOPE OF
EXISTING GULLY

UNDERLAIN BY
LOES/COLLUVIUM
(GNS GEOMORPH
MAPPING)

(NET VALUES - DOES NOT INCLUDES REQUIRED UNDERCUT VOLUME TO GABIONS)

MSE BUND:
MACCAFERRI GREEN
TERRAMESH UNITS

2.0m

1m TYP.

VOLUMES
50m3
2550m3

2m LONG OVERLAPS,
ALTERNATING LEFT OVER
RIGHT, RIGHT OVER LEFT.
PLACE GEOGRID WHERE LESS
THAN 500mm OVERLAP

TOPSOIL

3.0m CATCH BENCH
1.5

HORIZONTAL

CULVERT AT LOW
POINT OF CATCH
BENCH

CATCH BENCH SLOPES AT 1%

6.5m

BUND
CREST

10.6m

8.3m

1.5m

CULVERT AT LOW
POINT OF CATCH
BENCH

4.0m

BUND
BENCH

FACES OF BUND

INTAKE STRUCTURE
AT CULVERT INLET

1.0
m

Filename: P:\200000-BST\236152\CADD\DWGS\CIV\236152-PLAN AND SECTIONS REV 19.DWG

CATCH BENCH SLOPES AT 1%

10.5m

1
LENGTH OF BUND CREST = 74.2m

1.5m
CULVERT OUTLET
STRUCTURE

EXISTING
SURFACE LEVEL
ALL GABIONS FOUNDED A MINIMUM
OF 1.0m BELOW GROUND LEVEL

Plot Date: 28/11/2013 4:59:30 p.m.

Office: NZAKL

SUMNER ROAD

10.5m BASE WIDTH

5

0

SCALE 1:500

10

20m

2.5

0

SCALE 1:250

5

10m

2

0

SCALE 1:200

CLIENT

4

8m

500

0

1000

TYPICAL BUND B SECTION

2000mm

1:50

SCALE 1:50

REV DATE
A
??

REVISION DETAILS
DRAFT FOR DISCUSSION - NOT FOR PUBLIC RELEASE

APPROVED

SCALE

SIZE

AS SHOWN

A1

DRAWN

B.HINGSTON
DESIGNED

PRELIMINARY
NOT FOR CONSTRUCTION

SUMNER ROAD STAGE 3A AND STAGE 3B

PROJECT

APPROVED
.

DATE

BUND B

TITLE

Z.PLETZ
CHECKED

DRAWING No.

PROJECT No.

WBS

TYPE

DISC

NUMBER

REV

236152

0000

DRG

CC

0021

A

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

BUND B SOUTH WEST ISOMETRIC VIEW

BUND A SOUTH WEST ISOMETRIC VIEW

1:250

1:250

VIEW OF BUND B LOOKING DUE NORTH

VIEW OF BUND A LOOKING DUE NORTH

1:250

1:250

170

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

MACCAFERRI

TECHNICAL NOTE
Rev: 02, Issue Date: April 2012

GREEN TERRAMESH® ROCKFALL PROTECTION EMBANKMENTS
1. Introduction
The "correct" solution to a rock fall problem must necessarily depend on the site conditions, the nature
of the problem and the finances available to pay for the solution over both long and short terms. The
protection strategy can involve the installation of systems (such as high strength meshes) which are
designed to retain the rocks "in situ" on the slope. Alternatively the most suitable strategy may involve
the installation of a system designed to prevent falling rocks from impacting vulnerable structures/areas.
In the latter scenario, the client or engineer is presented with two main options to intercept falling rocks
and prevent them from causing damage; to install either a dynamic rockfall fence or to install a rockfall
protection embankment.

Fig. 1: Comparison of successful rockfall interceptions of an embankment(> 7500kJ) and a dynamic rockfall fence (2200kJ)

Dynamic rockfall fences are highly effective at intercepting individual falling blocks and falls composed
of numerous smaller rocks. Indeed modern fences (such as the Maccaferri CTR and RMC fences) are
developed and tested to be able to accept multiple impacts (up to 5000kJ) without failure . A
disadvantage of rockfall fences is that they undergo un-recoverable (p lastic) deformation during the
process of interception. This dictates that a following a successful interception, maintenance of the
system is required, including replacement of any "spent" components, such as energy dissipaters. Th is
resets the system and prepares it for subsequent impacts.
In contrast to dynamic rockfall fences Green Terramesh reinforced soil embankments have a variety of
advantages , primarily their theoretically unlimited energy absorption (>5000kJ) and debris volume
capacities. Reinforced soil embankments offer the additional advantage of multi-functionality in that they
can be designed to offer effective protection from rock falls, debris flows and avalanches. Another
strength of the reinforced soil embankment is its capacity to accept rockfall (and other) impacts whilst
only requiring minimal (if any) maintenance aside from clearing the intercepted material.
Maccaferri Green Terramesh embankments for rockfall protection have been designed and constructed
worldwide and have proven to be successful , cost effective and reliable solutions.
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MACCAFERRI
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Maccaferri reserves the right to amend product specifications without notice and specifiers
are requested to check as to the validity of the specifications they are using.

Maximum penetration of falling boulders (p = 25 kN/m3)
(after Calvetti & Di Prisco. 2007 ·redrawn)
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Based on Figure 7 & 8 above , the maximum impact energy on Green Terramesh embankments and
their relationship with the bounce height with boulder size can be estimated. For a Green Terramesh
()L$ embankment with a minimum top crest width of 1 .1 m, with a condition that the minimum width of the
____;, embankment at the oint of im act is at least 2 times the enetra ·
; an indicative embankment
height with the anticipated energy capacity can e produced. This is summarized in Table 2 below. A
Factor of Safety of 1 .50 has been introduced to the bounce height for the estimation of minimum
embankment height.

0.90

2.40

4.74

2.85

700

N.A*

1.56

3.00

6.58

3.30

1600

3500

1.5

1.56
1.96

4.20
4.80

11.04
13.67

4.20
4.60

1600
2000

3500
9000

2.0

1.56
1.96

4.80
5.40

13.67
16.55

4.60
5.00

1600
2000

3500
9000

2.5

1.56
1.96

5.40
6.00

16.55
19.70

5.00
5.50

1600
2000

3500

1.0

10000

Table 2: Maximum Impact Energy on Green Terram esh embankment and indicative required height

*Note: Boulder size and bounce height is not able to produce high energy for ULS condition

SLS (Serviceability Limit State) and ULS (Ultimate limit state) are defined as follows:
•
SLS - The penetration depth at the up slope side following the impact is lower than 20% of the
embankment thickness at the impact height and not greater than 70cm deep.
ULS- The deformed shape of the Green Terramesh reinforced embankment after the creation of
•
the crater during the impact is no longer stable statically.
-TA-~ ~s
so "1. f!J€JVE. 7AA"1i f(Jio.J As P~ T~!
P~l.f

Thus , the SLS conditions have to permit an easy
maintenance of the structure, simple patch up
repair is possible and the embankment will be able
to absorb further multiple rockfall impacts. ULS
condition is the energy level that would cause the
reinforced
embankment
to
collapse
and
reconstruction is required on the impacted section.
That is, the embankment is no longer stable to
take another impact.

.1.1m,.

Note that Table 2 above is produced based on a
minimum top crest width of 1.1m, the ULS energy
can be enhanced if necessary by increasing the
top width.

B(m
Figure 9: Definition of Green Terramesh embankment
geometry

6

\

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Appendix E
Costings Tables

174

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Table G.1 – Stage 3A Remediation works costings

Hazard
Zone
101
102
103
106
109
110
107
115
116
117
203
204
205
206
207
208
209
210
212
213
216
218
219
221
118
124
112
113
114
119
120
121
122
123
228
105
108
215
220
223
224
227
225

3 man roped
access hand tools
$2200
1
1
2
3

5
5
5
5
10
40
10
4
0
4
3
4
0
8
0
0
3
0
0
8
0
5
5
5
5
8
3
0
0
3
6
3
3
6
6
5

3 man roped
25mm drilling
$2800

1
1
2
0
4
4
4
5
10
20
0
4
0
4
3
4
0
8
0
0
3
0
0
4
0
5
5
5
5
6

3 man roped
100mm drilling
$3500

3 man ground
drill and blast
$2800

2

10

0
2
5
0
0
20
2
4
2
2
2
5
2
5
30
2
8
15
4
10
4
4
0
0
4

15
2
3
1
2
3
3

Total

Hazard
Zone

3 man roped
access hand tools

3 man roped
25mm drilling

3 man roped
100mm drilling

3 man ground
drill and blast

Bunds

Unit
m
m

Quantity
100
75
Total

Rate
4,100
4,300

Amount
$410,000
$322,500

Total

Total
$2,640
$6,000
$8,640
$14,640
$6,720
$26,640
$26,640
$33,360
$46,800
$60,000
$214,800
$93,600
$30,720
$13,440
$30,720
$24,720
$30,720
$16,800
$54,720
$16,800
$100,800
$24,720
$26,880
$50,400
$48,000
$33,600
$43,440
$43,440
$30,000
$30,000
$54,720
$0
$7,920
$50,400
$0
$14,640
$25,920
$11,280
$14,640
$10,000
$25,920
$25,920
$13,200

$1,444,960

Bund A
Bund B

$732,500
$2,177,460

Grand Total
Table G.2 - Stage 3A Site establishment and administration for contractor costings

Item

Phase

Unit

Quantity

Rate ($)

Amount ($)

Subtotal ($)

1

Site access tracks 2.5m wide for 4WD

1.1

Build and remove

m

1,250

100

125,000

143,750

1.2

Maintain

m

1,250

15

18,750

2

Site offices, amenities

2.1

Establish/dis-establish

LS

1

3,000

3,000

2.2

Maintain

week

48

150

7,200

3

Health and safety plan

LS

1

3,000

3,000

3,000

4

Removal of scaled rock

week

48

11,000

528,000

528,000

5

Security and Fencing

5.1

Erect and hire ($2.70 per metre per
month and 1,000m)

month

48

2700

129,600

509,600

5.2

Sentries to patrol fence

day

240

1000

240,000

5.3

Coastal cordon using floating buoys

LS

1

140,000

140,000

6

Build and dismantle rock fall catch fence
above Battery Point gun emplacements

LS

1

15,000

15,000

15,000

7

IRATA 3 Site engineer

week

48

4,000

192,000

192,000

8

Provisional Items

8.1

Night sentry

week

24

2000

48,000

48,000

Total

Table G.3 - Stage 3A Aurecon Costings (contractor admin and detailed design)

10,200

$1,449,550
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Item
1

Phase

Unit

Quantity

Rate

Amount

Subtotal

LS

1

50,000

50,000

50,000

Investigations and reporting

Table G.5 - Stage 3B Indicative Remediation works (Bulk Earthworks) and site establishment and administration for
contractor costings

Item
2

Design and contract documentation

LS

1

60,400

60,400

60,400

1
1.1

Phase

Unit

Quantity

Rate ($)

Amount ($)

LS

1

500,000

500,000

1,000,00
0

18

18,000,000

Bulk Excavation
Haul roads
Excavation

1.2

3.1

Site observation

week

48

8,100

388,800

388,800

1.3

Prepare quarry dump area

LS

1

350,000

350,000

3.2

Contract administration

week

48

8,200

393,600

393,600

1.4

Clear road of fallen rock

LS

1

50,000

50,000

1.5

Slope rehabilitation

LS

1

250,000

250,000

4

Post construction reporting

LS

1

24,890

24,890

Total

24,890

2

$917,690

2.1

Permanent Drainage

LS

1

100,000

100,000

2.2

Sediment control during
construction

LS

1

150,000

150,000

3
Table G.4 - Stage 3B Aurecon Costings (contractor admin and detailed design)

Item
1

Phase

Unit

Quantity

Rate

Amount

Third part costs ( McNeill drilling)

LS

1

226,000

226,000

1.2

Organise, log report

LS

1

75,000

75,000

Design and contract documentation

LS

1

153,350

153,350

3

Subtotal

Drainage
250,000

Scaling

3.1

Zone 202

LS

1

150,000

150,000

3.2

Zone 211

LS

1

120,000

120,000

3.3

Zone 211A

LS

1

25,920

25,920

301,000

4

Establish plant

LS

1

500,000

500,000

500,000

5

Preliminary and General

LS

1

3,198,108

3,198,108

3,198,108

6

Security and Fencing

153,350

Construction Management

6.1

Erect temporary fencing and
hire ($2.70 per metre per
month and 1,000m)

month

16

2700

43,200

6.2

Day Sentries to patrol fence

day

80

1000

80,000

3.1

Site observation

week

54

8,100

437,400

437,400

6.3

Coastal cordon using floating
buoys

LS

1

70,000

70,000

3.2

Contract administration

week

54

8,200

442,800

442,800

6.4

Permanent fencing

LS

1

140,000

140,000

7

Provisional Items
week

24

2000

48,000

4

19,932,400

295,920

Investigations and reporting

1.1

2

m

3

Construction Management

3

Subtotal ($)

Post construction reporting

LS

Total

1

24,890

24,890

24,890

$1,359,440

7.1

Night sentry

7.2

Rock bolting/meshing

LS

1

150,000

150,000

7.3

Drainage drilling

LS

1

150,000

150,000

Total

333,200

348,000

$25,631,028
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Table F.1 – Work Package details

Number of work days
Works
Order

Hazard
Area

3 man
roped
hand
tools

3 man
roped
25mm
drilling

$2,200

$2,800

3 man
roped
100mm
drilling

3 man
ground
drill and
blast

$3,500

$2,800

Total No.
of work
days

Contractor cost
(per hazard
area)

Contractor +
20%

TOTAL (for
physical works
only)

WORK PACKAGE - WINDY POINT (Pre-works remediation)
121
228

A

120

Area not part of our scope of works, being completed by another consultant

227
123
WORK PACKAGE ONE
102

1

1

2

5,000

6,000

6,000

103

2

1

3

7,200

8,640

8,640

106

3

2

5

12,200

14,640

14,640

105

3

2

5

12,200

14,640

14,640

110

5

4

9

22,200

26,640

26,640

2

5,600

6,720

6,720

9

21,600

25,920

25,920

35

86,000

103,200

103,200

16

40,000

48,000

48,000

3

6,600

7,920

7,920

109
108

2
6

3

Sub-Total Work Package 1

WORK PACKAGE TWO

B

118

8

4

4

122

3

114

5

5

10

25,000

30,000

30,000

119

5

5

10

25,000

30,000

30,000

113

5

5

4

14

36,200

43,440

43,440

112

5

5

4

14

36,200

43,440

43,440

123

15

15

42,000

50,400

50,400

124

10

10

28,000

33,600

33,600

5

11,000

13,200

13,200

110

281,600

337,920

337,920

10

25,600

30,720

30,720

225

5

Sub-Total Work Package 2

WORK PACKAGE THREE
205

4

4

203

40

20

206
204

10

212

8

8

213

2
10

70

179,000

214,800

214,800

4

4

11,200

13,440

13,440

20

30

78,000

93,600

93,600

2

18

45,600

54,720

54,720

5

Sub-Total Work Package 3

5

14,000

16,800

16,800

141

362,800

435,360

435,360

10

25,600

30,720

30,720

WORK PACKAGE FOUR

C

207

4

4

208

3

3

216
218

3

3

219

2
2

8

20,600

24,720

24,720

30

30

84,000

100,800

100,800

2

8

20,600

24,720

24,720

8

Sub-Total Work Package 4

8

22,400

26,880

26,880

69

185,400

222,480

222,480

9

22,200

26,640

26,640

WORK PACKAGE FIVE

D

107

5

4

115

5

4

2

11

27,800

33,360

33,360

209

4

4

2

10

25,600

30,720

30,720

5

5

14,000

16,800

16,800

5

15

39,000

46,800

46,800

20

50,000

60,000

60,000

15

15

42,000

50,400

50,400

85

220,600

264,720

264,720

210
116

5

5

117

10

10

221
Sub-Total Work Package 5
WORK PACKAGE SIX

E

Bund A

100m

Rate = $4,100

410,000

492,000

492,000

Bund B

75m

Rate = $4,300

322,500

387,000

387,000

732,500

879,000

879,000

21,260,720

27,638,936

27,638,936

21,260,720

27,638,936

27,638,936

Sub-Total Work Package 6
WORK PACKAGE SEVEN

F

200

Benching of Crater Rim Bluffs (Construction cost only)

Sub-Total Work Package 7
WORK PACKAGE EIGHT

G

202

2

211

20

15

211A

6

3

15

17

46,400

55,680

55,680

5

40

100,000

120,000

120,000

9

25,920

31,104

31,104
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Sub-Total Work Package 8

66

172,320

206,784

206,784

1

2,200

2,640

2,640

9,400

11,280

11,280

WORK PACKAGE NINE

H

101

1

215

3

1

4

220

3

2

5

12,200

14,640

14,640

4

10,000

12,000

12,000

9

21,600

25,920

25,920

23

55,400

66,480

66,480

Benching/Bund construction

4,022,308

4,826,770

4,826,770

Source rock treatment

1,449,550

1,739,460

1,739,460

Sub-Total for P&G

5,471,858

6,566,230

6,566,230

223
224

6

Sub-Total Work Package 9

3

Preliminary & General

P&G
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1

Introduction

During the February and June 2011 earthquakes a significant amount of rockfall occurred along the
2.6 km section of Sumner Road between Evans Pass and the coal terminal at Lyttelton Port. In places
boulders covered the entire road, with boulders often bouncing over the road onto the Old Sumner
Lyttelton Road below. The slopes above the road are considered to be at very high risk of rockfall with
the road remaining closed since the February 2011 earthquake.
Christchurch City Council (CCC) engaged Aurecon to carry out Stage 1 source rock removal risk
rd
assessment and remediation of the Sumner Road which was delivered to CCC on 3 September
2013. The completion of Stage 1 allowed for Stage 2 to be undertaken, this stage was designed to
assess the area around Sumner Road in more detail after gaining a good understanding of the site in
the first stage. This report presents our findings from Stage 2 of the assessment.
We understand that CCC seeks to reduce the level of risk to sufficient levels so that CCC contractors
can access the roading corridor to assess the condition of the roading assets. Access to the general
public is not anticipated and earthquake resilience has not been requested at this stage.
The area above Sumner Road was divided into nine hazard zones during Stage 1, and we determined
which areas could be accessed by field staff on foot and which areas remained at too high a risk for
safe access. Stage 2 involved:
•
•
•
•
•

Undertaking a detailed walkover assessment to identify individual hazards on the slopes within
each zone;
Carrying out the Detailed Phase of the Designation and Detailed Slope Risk Assessment
(DDSRA) to determine the risk value and category of the hazards;
Abseil access inspections of some areas to gather details on rock mass characteristics;
2D rockfall modelling of the slopes to assess indicative boulder energies, bounce heights and
run-out distances;
Remedial treatment recommendations for use in Stage 3.

This report presents the findings and results of the detailed site walkover field work, the Detailed
Phase of the DDSRA, abseil access inspection, 2D rockfall modelling and recommendations for the
next stage of work.
th

The instruction for this work was received from Lynne Armitage and Peter McDonald from CCC on 9
September 2013 with SOW 18-174. The work was undertaken under the terms of the existing
agreement ‘Slope Stability Engineering Geotechnical Services’.

Project 236152 File Sumner Road Stage 2_130920 4 October 2013 Revision 1 Page 2
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2

Scope of Works

The second stage of the Sumner Road source rock risk assessment and remediation, undertaken by
Aurecon included the following work:
•
•
•
•
•

•
•

A review of video footage and photos from Stage 1.
Field mapping and inspections to identify the individual hazards within the previously
determined hazard zones.
Abseil access inspections of the bluffs which are too dangerous to assess by foot to assess
rock mass characterisatics.
Assessing the identified hazards using the Detailed Phase of the Designation and Detailed
Slope Risk Assessment (DDSRA).
Representative 2D rockfall modelling of ten sections along Sumner Road to assess likely
boulder energies, bounce heights and run-out distances on bare slopes using the same
parameters as used in previous Port Hills Geotechnical Group (PHGG) projects.
Sub-dividing the nine hazard zones determined in Stage 1 further into areas of similar hazard
types and possible treatment options.
Providing recommendations for Stage 3 to determine remediation options for the identified
hazards.

Project 236152 File Sumner Road Stage 2_130920 4 October 2013 Revision 1 Page 3
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3

Site Description

3.1

Location

Refer to Appendix A, Sumner Road Corridor Access Stage 1 Report, pg. 4

3.2

Geology

Refer to Appendix A, Sumner Road Corridor Access Stage 1 Report, pg. 5

3.3

Topography

Refer to Appendix A, Sumner Road Corridor Access Stage 1 Report, pg. 5

3.4

Geomorphology

Refer to Appendix A, Sumner Road Corridor Access Stage 1 Report, pg. 6

3.5

History of previous earthquakes

Refer to Appendix A, Sumner Road Corridor Access Stage 1 Report, pg. 7

3.6

Hazard Zonation Areas (Stage 1)

As part of Stage 1 the Sumner Road site was divided into nine areas based on the following factors:
•
•
•
•

Geology
Hazards on the slope
Urgency level from the DDSRA assessment
Topography

The zones contain areas of road cuttings, retaining walls, scree slopes, large bluffs, small bluffs, highly
vegetated slopes and previously remediated areas. These zones are shown on Figure 1 below. The
coloured line along the road shows the level of risk determined in the Designation Phase of the
DDSRA.
These nine zones have been used to prioritise detailed field work in Stage 2 and to identify which
areas can be accessed by foot and which by abseiling based on the risk levels calculated in Stage 1
governing the access areas in Stage 2.
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2

1

5
3
6
4
7
8A = Road cuttings above road
8B = Retaining walls below road
9

Key

Figure 1 - Hazard zonation areas and DDSRA urgency levels along road on Sumner Road.

Figure 2 –Field work paths (yellow lines) for inspection of hazards.
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4

Investigation Results

4.1

Field Mapping and Observations
th

th

Two days of field work were undertaken around the Sumner Road area on 13 and 16 September
2013, by two field teams, each with two Aurecon Engineering Geologists. The tracks walked are
shown on Figure 2 in yellow. The area is steep and highly hazardous and much of the site was
therefore inaccessible. The main focus of the walkover was to assess the rocks and land for the
hazard they pose to the road below. During the assessment, photos were taken of each of the hazards
which were identified including rock bluffs, debris material, fallen boulders and general features. The
identified hazards were recorded on a map and provided important information for the Detailed Phase
of the DDSRA which was also undertaken during the field work.

4.2

Roped Access Inspection
th

Roped access inspections were undertaken on 19 September 2013, by an Aurecon Engineering
Geologist and two Abseil Access rope technicians. As shown on Figure 3 there were 12 abseil points
extending up to 20m below the crest level. During each descent key points were recorded on a map,
photos were taken and notes made for use in the Detailed Phase of the DDSRA. Key features of the
rock mass characteristics noted included, block sizes, jointing and orientation of joints, previous
instability, fractures in the rock, and stability of the current rock surfaces.

Figure 3 – Abseil points above Sumner Road.
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Our observations from the roped inspection are summarised below in Table 1:
Table 1 – Observations from the roped access inspections

Abseil Point (AP)

Observations

AP 1 - 12

• The geology of the upper 20m of the cliff appears to comprise moderately
weathered, interbedded volcanic breccia and basalt layers. These units are
highly fractured with multiple joint sets.

AP 1 - 3

• Numerous loose blocks are lying on the slope. These appear to be from
previous blasting carried out on the cliff face.
• The previously blasted site covers an area approximately 20m high and 10m
wide. The blast site appears to have exposed further joints and fractures
within the rock mass. Several blocks up to 4m high are visible with significant
fractures up to 100mm wide between the block and cliff face.
• Approximately 15 m to north of AP 1 and 20 m below the cliff edge a subvertical volcanic dyke was visible in the cliff face. The dip and dip direction of
the dyke could not be measured due to its location and a significant rockfall
risk.

AP 4

• Approximately 5 m below the cliff edge, a recent rock failure was observed.
The failure surface is approximately 5m high by 5m wide. The slope angle
where the failure occurred is approximately 70° and the slope is sparsely
vegetated with some grass and low shrubs.
• Approximately 2m to the east of AP 4 and approximately 10 m below the cliff
edge, a volcanic dyke was observed intersecting the cliff face. This dyke
protruded approximately 1 m from the cliff face with an orientation of 80°/310°
(dip/dip direction).
• Below AP 4 a shallow channelling effect has been created in the topography
which concentrates the rockfall to a point below on Sumner Road.

AP 5 - 8

• Isolated sites with a volume of up to 10m have failed.
• Below these sites a shallow channelling effect has been created in the
topography, which concentrates the rockfall to a point below on Sumner
Road. This is similar to the topography below AP 4.
3
• Some fractures were observed behind blocks approximately 20m in size.
3
• One boulder >10m has fallen and stopped approximately 5m above the road.
• The road at the bottom of the slope is completely inundated with debris.
• The dominant joint set appears to have a dip and dip direction similar to the
slope face. However we did not undertake a detailed rock mass classification.
• The average block size near the top of the slope appears to be approx. 0.5 x
0.5 x 0.5m.

AP 8 - 12

• The average block size appears to become larger, towards 1m .
• Very narrow fractures (<2mm) were observed behind some large (approx.
3
50m ) sections of rockmass.

AP 10 - 12

• The rock mass is significantly fractured with many unstable blocks, some
dykes appear to be acting as a failure surface.

3

3
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4.3

Hazard Zones

During the field mapping assessment and roped access inspection 54 individual hazards were defined
based on the hazard type, proximity to the road and the topography. These 54 areas cover all of the
land above Sumner Road within the study area, and some of the embankments (fills) below the road.
The hazards include bluff failure, boulder roll, road cutting failures and embankment failures. The
defined hazard areas are shown on Drawing GEO 01 in Appendix B. After defining the hazard areas
the Detailed Phase of the DDSRA was undertaken.

4.4

Detailed DDSRA Assessment

Following the field mapping exercise and the roped access inspection, the Detailed Phase
assessment was completed in accordance with the DDSRA Procedure (Aurecon, 2013). The
procedure utilises a comprehensive visual inspection and a series of assessment tables and risk
registers to determine the risk level and risk category of an individual hazard. The system allows for
the recording of key details, sketches and any additional information which can be used at a later
stage. The DDSRA system has been developed recently and trialled on several sites proving a
suitable method for qualitative slope risk assessment for the site.
The DDSRA Detailed Phase provides key information on individual geotechnical hazards along
assessed sections of Sumner Road and allows for the hazard to be prioritised according to risk. Once
completed the Detailed Phase assessment supersedes the previous Designation Phase assessment.
The road is not intended to be used by the public or normal traffic usage and is planned for corridor
access only. Hence the temporal probability in the DDSRA was based on limited use. We estimated
that the traffic volumes would be no more than 30 people/vehicles on the road per day which gives a
T1 (the lowest temporal probability). The vulnerability was also adjusted to people working in open
spaces with specific health and safety plans in place instead of travelling in vehicles. If the road was to
be opened to the public and for higher traffic volumes then the assessment would need to be
undertaken again.
During the Detailed Phase assessment hazard areas were identified above and below Sumner Road.
These areas are shown on Drawing GEO 01 in Appendix B. The hazards identified include:
•
•
•
•
•

Bluff failure;
Boulder roll;
Rockfall;
Road cutting failure;
Retaining wall failure

Risk value (RV) and risk categories (RC) identified from the DDSRA assessment varied from RV2,
RC1 to RV25, RC5. A summary of the identified hazards, risk levels and risk categories derived from
the DDSRA assessment are shown in Table 2 below and on Drawings GEO 01 and GEO 02 in
Appendix B. Photos of each hazard area are shown in Appendix C.

4.5

Pre-quake risk levels

To gain a better understanding of what effects the earthquakes since September 2010 have had on
the road we have reviewed pre-quake reports and investigations. To estimate the condition and risk
level of the bluffs, road cuttings and embankments prior to the earthquakes we have reviewed the
report carried out by Mark Yetton on 23 July 2010 ‘Evans Pass Rock face inspections’ (Yetton, 2010)
and also used prior experience and knowledge of the effect of the earthquakes across the Port Hills
including the damage caused to other similar outcrops of rock. We developed expected pre-quake risk
levels using the Designation Phase of the DDSRA as shown in Table 2.
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Table 2 – Summary of the Detailed DDSRA results from the field mapping and roped access inspection.

Hazard
Zone

Pre-quake
Risk
Category

Hazard
Number

Hazard Type/Feature

Risk Value

Current Risk
Category

101
102
103
106
109
110
200
201

Bluff failure
Boulder roll
Bluff failure
Boulder roll
Boulder roll
Bluff failure
Bluff failure
Boulder roll

6
2
15
12
4
20
20
6

RC2
RC2
RC4
RC3
RC2
RC5
RC5
RC2

1

Moderate to
High

2

Very High

3

Moderate

202

Boulder roll (talus slope)

16

RC4

4

High

211

Bluff failure

25

RC5

107
115
116
117
203
204
205
206
207
208
209
210
212
213
216
218
219
221
118
124
112
113
114
119
120
121
122
123
228
105

Bluff failure
Bluff failure
Bluff failure
Bluff failure
Bluff failure
Boulder roll
Bluff failure
Boulder roll
Bluff failure
Boulder roll
Bluff failure
Boulder roll
Bluff failure
Boulder roll
Gully release
Bluff failure
Boulder roll
Gully release
Bluff failure
Boulder roll (talus slope)
Boulder roll (behind tree)
Boulder roll (talus slope)
Bluff failure
Bluff failure
Bluff failure
Bluff failure
Bluff failure
Boulder roll (talus slope)
Bluff failure
Road cutting failure

3
16
16
16
16
12
12
9
16
12
12
9
12
9
16
12
9
16
12
9
20
15
15
20
16
20
4
2
9
16

RC1
RC4
RC4
RC4
RC5
RC3
RC4
RC3
RC4
RC3
RC3
RC3
RC3
RC3
RC4
RC3
RC3
RC4
RC3
RC3
RC5
RC4
RC4
RC5
RC4
RC5
RC2
RC1
RC3
RC4

5

High

6

Low

7

Moderate

8A

High
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Hazard
Zone

Pre-quake
Risk
Category

High

8B

Moderate

9

Moderate

4.6

Hazard
Number

Hazard Type/Feature

Risk Value

Current Risk
Category

108
211A
215
220
223
224
227
104
111
214
217
222
226

Road cutting failure
Road cutting failure
Road cutting failure
Road cutting failure
Soil road cutting failure
Rock road cutting failure
Rock road cutting failure
Embankment failure
Embankment failure
Embankment failure
Embankment failure
Embankment failure
Embankment failure

15
20
8
8
10
8
8
15
15
16
25
25
25

RC4
RC5
RC3
RC3
RC3
RC3
RC3
RC4
RC4
RC4
RC5
RC5
RC5

225

Major road cutting failure

20

RC5

2D Rock Fall modelling

After carrying out the DDSRA assessment we used rockfall modelling to better define the rockfall risk
to the road. To calculate the potential bounce heights, kinetic energies and end points of boulders that
may impact Sumner Road. The modelling used the computer program RocFall® which is a 2D
modelling program.
Ten sections along Sumner Road were chosen to model rockfall as shown on Map 1 in Appendix B.
The sections were chosen to represent the unhindered trajectories of boulders that fell during the
Christchurch earthquake on 22 February 2011 and following aftershocks. The cross sections were
selected to represent slope conditions and topography to assist in assessing remediation options. The
cross sections were produced from LiDAR data and then input to the RocFall® program.
The material types along the section lines were determined from the GNS Science “Geomorphology
materials” Geographic Information Systems (GIS) layer (PHGG, 2011); refer to Sumner Road Cross
Sections Map 2 in Appendix B. Rockfall source areas were defined using the “materials” GIS layer, the
extent of the source was determined from the rock at/near surface based on experience, judgement
and site observations.
Other inputs to the RocFall® program include:
•
•
•
•

3

The mean boulder size which was assumed to be 3m
3
Density of 2700 kg/m
Initial velocities of 1.5m/s horizontally and 1m/s vertically (Massey, 2012).
The model was run with 2000 boulders; to give a statistical spread of information.

The modelled bounce heights, total kinetic energies and the number of boulders reaching the road
from each of the ten section lines are summarised in Table 3 below. The slope profiles for each
section are shown in Appendix D.
We consider that in some cases the bounce heights are unrealistically high and are affected in part by
steep bluffs/road cuttings on the uphill side of the road (i.e. a boulder could bounce 1m above ground
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level at the crest of the road cut but would be 11m above road level). However the bounce heights for
Section 5 are anomalously high and additional modelling is required to better quantify bounce heights
in the section.
Table 3 – Summary of RocFall modelling results for blocks reaching the road, bounce heights at the road
and total energy at the road.

Section
1
2
3
4
5
6
7
8
9
10
Section
1
2
3
4
5
6
7
8
9
10
Section
1
2
3
4
5
6
7
8
9
10

Blocks Reaching Sumner Road
Number
% (out of 2000 boulders)
1551
78
1705
85
1862
93
1893
95
1247
62
734
37
322
16
1170
59
1214
61
1141
57
Bounce Height at Sumner Road (m)
95th Percentile
97th Percentile
99th Percentile
1.63
1.98
2.60
15.83
17.67
20.82
9.92
10.39
11.46
15.99
17.63
19.74
27.12
28.36
32.30
0.13
0.19
0.25
0.39
0.46
0.62
0.00
0.00
0.02
0.18
0.22
0.64
5.63
6.36
7.41
Total Energy at Sumner Road (kJ)
95th Percentile
97th Percentile
99th Percentile
1977
2360
2582
4412
4649
5485
253
314
1659
5501
5887
6690
7239
7518
8516
549
617
743
1071
1323
1530
184
224
297
528
591
1260
1752
1775
1833

The results vary significantly between the different section lines depending on the topography and the
location of the source material. Table 2 indicates that a high percentage of boulders reach and cross
Sumner Road. Ranging between 322 (16%) in Section 7 and 1893 (95%) in Section 4. There are also
significant differences in the calculated bounce heights and total energies at Sumner Road. The
th
results for the 95 percentile for bounce heights shows a maximum of 27.12m in Section 5 and a
minimum of 0.00m in Section 8, whilst total energy ranges between maximum of 7239kJ in Section 5
to a minimum of 184kJ in Section 8.
Further modelling was undertaken on Section 6 and 7 to provide information on the viability of bunds
to reduce risk levels in Zones 216 and 221. The bunds were assumed to be 5m from the edge of the
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road for the purpose of modelling the bounce heights and boulder energy. The results are summarised
in Table 4 below and indicate that bunds 3 - 4m in height may be sufficient to prevent boulders
reaching the road. Further detailed modelling would be required to confirm this assessment.
Table 4 – Summary of RocFall modelling results for Sections 6 and 7.

Section
6
7
Section
6
7

Blocks reaching bund
Number
763
1822

%

Bounce height at bund (m)
95th Percentile

97th Percentile

99th Percentile

38
0.93
1.09
1.38
91
1.35
1.59
2.12
Number of boulders passing with bunds of different heights

1m

2m

3m

4m

28
162

2
26

0
1

0
0

It is important to note that there are limitations to the RocFall® program and the results in Table 4
above are preliminary values only with further modelling required for detailed design.
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5

Future Work

5.1

Recommendations

The long term goal of CCC is to be able to safely access Sumner Road Corridor between Evans Pass
and the Lyttelton Port Company (LPC) coal terminal to repair the road and retaining walls. At this
stage public access and earthquake resilience is not required. CCC has advised that after the
remediation works have been undertaken the risk level to the road should be reduced to more
acceptable levels (RC2 to RC3) for corridor access only.
The current risk assessment has been based on very limited traffic (i.e. Level T1 or less than 30
vehicles a day) and some potential to avoid boulders (Vulnerability V3 to V5). The risk assessment
would need to be undertaken again before public access would be viable as traffic volumes would
increase and the ability of the public to avoid boulders would be much reduced compared with CCC
contractors operating with warning/risk management systems in place. The work carried out in this
stage has allowed the identification of similar hazards in certain areas which may be able to be
remediated using similar methods.
Levels of risk have been determined across the whole site above and below Sumner Road using the
Detailed Phase of the DDSRA allowing recommendations to be made for each of the 54 identified
hazard zones. The rockfall modelling also provides a preliminary indication of which remediation
options may be feasible. In this section we summarise the preliminary risk, hazard and 2D modelling
information and outline options for Stage 3 work. The summary is presented in Table 5 below. Our
recommendations for remediation are based on the following techniques:
•

Light scaling = Hand tools

•

Moderate scaling = Hand tools and mechanical tools

•

Heavy scaling = Mechanical tools

•

Light blasting = Light load of explosive to remove minor boulders/outcrops

•

Moderate blasting = Moderate load of explosive to remove outcrops.

•

Heavy blasting = Heavy load of explosive to remove/stabilise substantial rock outcrops

•

Minor earthworks = Re-sloping of unstable material.

•

Major earthworks = Engineering designed removal of significant amounts of soil and rock to
reshape the land.
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Table 5 – Summary of hazards, risks and future actions.

Land
owner

DOC

LPC

Hazard
Zone

Hazard

Risk
Category

Actions/Comments to reduce risk

101

Bluff failure

RC2

Limited risk but light scaling to further reduce risk

102

Boulder roll

RC2

Limited risk but removal/breaking up of individual
boulders.

103

Bluff failure

RC4

Heavy scaling possibly with an excavator

RC4

To be assessed and remediated at a later stage.

RC4

Heavy scaling possibly with an excavator

104
105

Embankment
failure
Road cutting
failure

106

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope

107

Bluff failure

RC1

No remediation required at this stage.

108

Road cutting
failure

RC4

Heavy scaling with possibly some light blasting.
Treatment in Hazard Zones (HZ) 109 and 110
required for safe access

109

Boulder roll

RC2

Remove from slope and/or break up and
distribute across slope Treatment in HZ 110
required for safe access.

110

Bluff failure

RC5

Heavy scaling and blasting. Controls access to
HZs 108 and 109

111

Embankment
failure

RC4

To be assessed and remediated at a later stage
in conjunction with retaining wall.

112

Boulder roll
(behind tree)

RC5

Break up large boulder and redistribute material
(contained blast) after treating HZ 119

113

Boulder roll
(talus slope)

RC4

Light scaling and redistribute across slope

114

Bluff failure

RC4

Heavy scaling with some light blasting

115

Bluff failure

RC4

Heavy scaling with some light blasting

116

Bluff failure

RC4

Heavy scaling with some light blasting after
remediating HZs 115, 209, and 210.

DOC/LPC

117

Bluff failure

RC4

Heavy scaling with some light blasting after
remediating HZ 115, 116, 209 and 210.

LPC

118

Bluff failure

RC3

Moderate scaling

119

Bluff failure

RC5

Break up bluff/ boulders and redistribute material
(contained blast)

120

Bluff failure

RC4

Heavy scaling with light blasting

121

Bluff failure

RC5

Heavy scaling

RC2

No remediation required at this stage as the level
of risk is unlikely to require immediate attention
and is likely to be manageable by routine
maintenance procedures. It may be advisable to
monitor the conditions to identify any changes in
risk level. If the trees were to be removed the
area would need to be reassessed.

DOC

LPC

CCC

DOC

CCC

122

Bluff failure
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Land
owner

LPC/DOC

DOC

Hazard
Zone

DOC

Risk
Category

Actions/Comments to reduce risk

123

Boulder roll
(talus slope)

RC1

No remediation required at this stage, the level
of risk is unlikely to require immediate attention
and is likely to be manageable by routine
maintenance procedures. If the trees were to be
removed the area would need to be reassessed.
Assumes HZs 112, 114, 115, 119 and 120
remediated.

124

Boulder roll
(talus slope)

RC3

Remove boulders and/or break up and
redistribute material (contained blast)

200

Bluff failure

RC5

Major earthworks area. Most problematical zone
due to large area, high risk and very difficult
access.

201

Boulder roll

RC2

Part of earthworks area

202

Boulder roll
(talus slope)

RC4

Part of earthworks area and reliant on mitigation
in HZ 200

203

Bluff failure

RC5

Heavy scaling before placing bund in the gully.
May be part of earthworks area.

204

Boulder roll

RC3

Remove and/or break up boulders and
redistribute across slope before placing bund in
the gully. May be part of earthworks area.

205

Bluff failure

RC4

Heavy scaling with moderate blasting

206

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope

207

Bluff failure

RC4

Heavy scaling with moderate blasting

208

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope

RC3

Heavy scaling with moderate blasting.
Treatment required in HZs 116, 117, 221 and
222 to provide safe access.

209

LPC

Hazard

Bluff failure

210

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope. Treatment required in
HZs 116, 117, 221 and 222 to provide safe
access.

211

Bluff failure

RC5

Part of earthworks area

211A

Road cutting
failure

RC5

Part of earthworks area

212

Bluff failure

RC3

Moderate scaling with moderate blasting

213

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope

214

Embankment
failure

RC4

To be assessed and remediated at a later stage
in conjunction with retaining wall Remediation of
upslope hazard zones required for safe access.

215

Road cutting
failure

RC3

Light scaling. Remediation of upslope hazard
zones required for safe access.

216

Gully release

RC4

Redistribute boulders before placing bund in
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Land
owner

Hazard
Zone

Hazard

Risk
Category

Actions/Comments to reduce risk
gully feature

LPC

DOC

217

Embankment
failure

RC5

To be assessed and remediated at a later stage
in conjunction with retaining wall.

218

Bluff failure

RC3

Moderate scaling with moderate blasting

219

Boulder roll

RC3

Remove from slope and/or break up and
distribute across slope

220

Road cutting
failure

RC3

Light scaling. Treatment of upslope hazard
zones required to provide safe access

221

Gully release

RC4

Redistribute boulders before placing bund in
gully feature

222

Embankment
failure

RC5

To be assessed and remediated at a later stage
in conjunction with retaining wall.
No remediation required at this stage, the level
of risk is unlikely to require immediate attention
and is likely to be manageable by routine
maintenance procedures. If the trees were to be
removed the area would need to be reassessed.

DOC

LPC

LPC/CCC

223

Soil road
cutting failure

RC3

224

Rock road
cutting failure

RC3

225

Major road
cutting failure

RC5

Excavator scaling of benches and possibly redesign earthworks. Access difficult

226

Embankment
failure

RC5

To be assessed and remediated at a later stage
in conjunction with retaining wall. Treatment
required in HZ 225 to provide safe access

227

Rock road
cutting failure

RC3

228

Bluff failure

RC3

CCC

LPC

CCC

Light scaling

Light scaling
Moderate scaling
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7

Limitations

We have prepared this report in accordance with the brief as provided. The contents of the report are
for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or
opinions contained within the report may not be used in other context or for any other purpose without
our prior review and agreement.
The recommendations in this report are based on data collected at specific locations and by using
suitable investigation techniques with limited site coverage. Only a finite amount of information has
been collected to meet the specific financial and technical requirements of the Client’s brief and this
report does not purport to completely describe all the site characteristics and properties.
This report is not to be reproduced either wholly or in part without our prior written permission.

Project 236152 File Sumner Road Stage 2_130920 4 October 2013 Revision 1 Page 18

202

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Appendix A
Stage 1 Report

203

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Project: Sumner Road Corridor
Access Stage 1 Report
Sumner Road Corridor Access Stage 1
Report

Reference: 236152
Prepared for:
Christchurch City Council
Revision: 1
3 September 2013

204

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

205

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Sumner Road Corridor
Access Stage 1 Report

Date | 3 September 2013
Reference | 236152
Revision | 1

Aurecon New Zealand Limited
Unit 1, 150 Cavendish Road
Casebrook Christchurch 8051
PO Box 1061
Christchurch 8140
New Zealand

T
F
E
W

+64 3 366 0821
+64 3 379 6955
christchurch@aurecongroup.com
aurecongroup.com

Project 236152 File Sumner Road Stage 1 Report_130903.docx 3 September 2013 Revision 1

206

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Contents
1

Introduction

2

2

Scope of works

3

3

Site Description

4

3.1

Location

4

3.2

Regional Geology

5

3.3

Topography and Vegetation

5

3.4

Geomorphology

6

3.5

History of previous earthquakes

7

4

Investigation Results

8

4.1

Desk Top Study

8

4.2

Helicopter Assessment and Observations

10

4.3

Walkover Assessment and Observations

12

5

Hazard Zonation Areas

15

6

Future Work

18

7

References

20

8

Limitations

21

Appendices
Appendix A
Figures and Maps
Appendix B
DDSRA Field Sheets
Appendix C
Photos

Project 236152 File Sumner Road Stage 1 Report_130903.docx 3 September 2013 Revision 1 Page 1

207

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

1

Introduction

During the February and June 2011 earthquakes a significant amount of rockfall occurred along the
2.6 km section of Sumner Road between Evans Pass and the coal terminal at Lyttelton Port. In places
boulders covered the entire road, with boulders often bouncing over the road onto the Old Sumner
Lyttelton Road below. The slopes above the road are still considered to be at very high risk of rockfall
with the road remaining closed since the February 2011 earthquakes.
Christchurch City Council (CCC) engaged Aurecon to carry out Stage 1 source rock removal risk
assessment and remediation of the Sumner Road. We understand that CCC seeks to reduce the level
of risk to sufficient levels so that CCC contractors can access the roading corridor to assess the
condition of the roading assets. Access to the general public is not anticipated and earthquake
resilience has not been requested at this stage.
Access to much of the area remains extremely dangerous for field staff due to potential rockfall and so
an aerial inspection was carried out to assist in identifying and assessing the hazards. Stage 1
involved undertaking a desk study, a helicopter and walkover assessment to identify the main hazards
on the slopes and dividing the area up into several zones of similar hazards and remedial treatments
for more detailed assessment in Stage 2.
This report presents the findings of the desk top studies and field reconnaissance, and
recommendations for the next stages of work.
st

The instruction was received from Lynne Armitage and Peter McDonald from CCC on 31 July 2013
with SOW 18-168 and the work was undertaken under the terms or the existing agreement ‘Slope
Stability Engineering Geotechnical Services’.
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2

Scope of works

To undertake the first stage of the Sumner Road source rock risk assessment and remediation,
Aurecon has undertaken the following work:
•
•
•
•
•
•

A desk study of a previous report (Yetton, M. 2011), GNS modelling and photos.
A helicopter reconnaissance to provide an overall view of the areas of concern and to provide
access to areas too steep or unstable for foot access.
A walkover survey of the forested part of the site, which was not visible from the helicopter
Identifying the main hazards using the Designation Phase of the Designation and Detailed
Slope Risk Assessment (DDSRA).
Dividing the area above Sumner Road into representative zones which will require similar
treatment options.
Assessing hazard and risk in broad terms, evaluating the extent and nature of future
investigations, and where more detailed hazard assessments are required.
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3

Site Description

3.1

Location

The site lies on the slopes above Sumner Road, between the Lyttelton Harbour and Evans Pass Road
which leads into Sumner (see Figure 1 below). It extends approximately 2.6 km from NZTM
coordinates 5173148N, 1579731E at the Evans Pass intersection to 5171750N, 1575980E at the
Lyttelton end.

Figure 1 – Site Location Plan, area above Sumner Road shown in yellow (LINZ, 2011).
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The site area is to the east of Lyttelton on the northwest side of the Lyttelton Harbour, the Sumner
Road lies above the Lyttelton Port Company land where the port facilities and storage areas are
located. There are no residential properties within the area of assessment, as shown in Figure 2
below. The section of road is currently closed under Section 46 of the Canterbury Earthquake
Recovery Authority (CERA) Act of 2011 which prohibits any access.

Figure 2 – Site area outlined in red (Port Hills Geotechnical Group WebGIS LINZ, 2011)

3.2

Regional Geology

The geology of the site and its surrounding area are shown on the Institute of Geological and Nuclear
Science (GNS) Geology of Banks Peninsula maps. The map shows the bedrock is ‘Dark grey to black,
hawaiite with minor basalt, mugearite, and grey-green trachyte lava flows. Interbedded pyroclastic and
epiclastic deposits including lahars. Numerous basalt to trachyte radial dikes, some feeding
endogenous domes.’ (Sewell, R.J., et al, 1992). The bedrock is part of the Lyttelton Volcanic Group.
There is a fine layer of wind-blown silt deposits (loess) overlaying the bluffs at the top of the hill. To the
western side of the site the lower slopes above the road are a mixture of loess and colluvium deposits
approximately 1m to 2m thick.

3.3

Topography and Vegetation

The site area comprises the south-east facing slope to the east of Lyttelton. The site extends from
RL 320m at the top of the highest bluffs down to RL 70m at Lyttelton end of Sumner Road. The slope
gradient varies from approximately 30° on the lower vegetated slopes up to near vertical on the upper
slopes where there are continuous major bluffs.
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The slopes above Sumner Road vary in vegetation cover. The area to the west is covered in a forest
plantation and in the centre the area is vegetated with grass, trees and shrubs scattered across the
slopes. The area to the west has little vegetation cover as there are large rock bluffs covering most of
the slope (refer to Figure 3 below).

Central area
mixed vegetation

Eastern
area - little
vegetation

Western
area - forest
plantation

Figure 3 – Site area showing vegetation and topography

3.4

Geomorphology

There are a number of geomorphological features on the site with a brief summary presented below
(refer to Figure 3 above for the areas).
•

•

•

In the eastern area there are near vertical continuous bluffs largely comprising columnar
jointed larva extending for 600 m to 700 m above the road. The lava flow dips at about 20
degrees to the north east and so the columns tilt slightly back into the slope which stretches
the whole length of the road.
The central area comprises a basin feature with continuous bluffs along its ridge line and two
main gullies funnelling into the middle point. The upper bluffs are similar in geology to those in
the eastern area. There are also small insitu rock outcrops across the slope.
In the western area with the forest plantation, there are multiple discontinuous bluffs across
the slope.

The steep topography and presence of extensive rock bluff and outcrop means that much of the
road is vulnerable to hazards including cliff collapse, boulder flux and isolated boulder rolls.
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3.5

History of previous earthquakes

Before the September 2010 earthquake, Sumner Road was used as an alternative lifeline route
between Lyttelton and Christchurch. It was used by hazardous goods and oversized vehicles which
could not use the tunnel between the Port and Christchurch City.
During the 4 September 2010 earthquake and subsequent aftershocks, some rockfall occurred on and
above the Sumner Road, damaging the pavement and compromising the route resulting in road
closure for three months while remediation works were undertaken to re-open the road. The road was
re-opened in December 2010.
During the 22 February 2011 earthquake there was a large amount of rockfall from the slopes above
the road, which caused severe damage to the entire length of road. The road was closed due to
excessive rockfall covering the road. A number of sections of the road had also fallen away due to the
impact of falling boulders. After the February earthquakes some remediation was undertaken, to clear
rocks sufficient to free a fuel tanker which was trapped by falling rock during the earthquake. Some
rock stabilisation was also initiated at Windy Point. The road was subject to various pavement and
retaining wall inspections to ascertain what level of work was required to re-open the road.
In the 13 June 2011 earthquake there was significantly more rock fall causing additional damage to
the road. The slopes above the road were considered to be to too unstable for safe access to clear
the road which has remained closed.
There is evidence of historic rockfall on the slopes as some of the talus fields beneath the large bluffs
show older rock fall deposits. The historic talus slopes are shown on the geomorphology map
produced by GNS which shows the large talus slopes observed during field mapping (refer to Figure 4
below).

Figure 4 – GNS Geomorphology maps of the western area of the Sumner Road

Project 236152 File Sumner Road Stage 1 Report_130903.docx 3 September 2013 Revision 1 Page 7

213

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

4

Investigation Results

Stage 1 was aimed at broadly assessing the nature of the hazards on the slopes above Sumner Road
and the level of risk. It comprised:
a) A desk top study of readily available published and unpublished information
b) A helicopter assessment to provide an overall view of the site and access to areas deemed to
be too unsafe for foot access
c) A walkover assessment of the forested part of the site where helicopter inspection was not
possible.
Each of these is briefly discussed in the following sections.

4.1

Desk Top Study

4.1.1

Previous reports

We were provided with one report from CCC to review as part of Stage 1 of the Sumner Road Corridor
Access study. The report ‘Summary of the main geotechnical issues along Sumner Road resulting
from the various earthquakes between September 2010 and June 13 2011’ written by Dr Mark Yetton
on 14 July 2011 summarises the details of the Sumner Road since the 4 September 2010 earthquake.
The report covers the impacts of each of the main earthquake events on the Sumner Road and the
remediation attempts which were made after both the September 2010 and February 2011
earthquakes. It includes several photographs of damage caused by both the February and June 2011
earthquakes which provides a good indication of what could occur in future events but provides limited
useful information for the current hazard assessment.

4.1.2

GNS Risk Modelling

The Geological and Nuclear Science (GNS) has carried out extensive research and rockfall modelling
throughout the Port Hills since the September 2010 earthquakes. The data collected through field
mapping of the source, pathways and run-out of the rockfall and aerial photography was used by GNS
to undertake hazard modelling along with geomorphology and process mapping. The GNS hazard
modelling concentrated on the life-risk to those living in the path of a potential rockfall, and although
there are no houses along the Sumner Road modelling was still carried out in this area as there are
buildings and infrastructure used by Lyttelton Port Company (LPC).
The report ‘Canterbury Earthquakes 2010/2011 Port Hills Slope Stability: Life-safety risk from rockfalls
(boulder rolls) in the Port Hills’ from May 2012 (Massey et al 2012) presents the methods used for
carrying out the rockfall modelling. As shown in Maps F11, F12 and E12 (attached in Appendix A),
whilst most of the Sumner Road was modelled, there is only one small section which was omitted. The
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-3

maps show that a significant length of the road lies within the Annual Fatality Risk level (AIFR) > 10
-3
-4
category, which is the highest risk rating. The remaining areas lie within the AIFR 10 to 10 category,
which is one risk level lower. While this information is useful to broadly understand the level of risk on
the road, detailed modelling of individual rocks was not carried out and the AIFR probabilities were
developed assuming houses were within a rock fall zone rather than a road. The hazard exposure
times for people living and sleeping in a house in a rockfall hazard zone is much greater than that for
occasional use in daylight hours by CCC staff and hence the AIFR’s in the GNS report are not directly
applicable to the proposed work.
The process mapping undertaken by GNS shows the zones of the recent rockfall above Sumner Road
and the areas that the rockfall follows. Figure 5 below shows the areas in blue where there has been
recent rockfalls, and highlights areas where the level of risk to the road may be higher. The GNS
rockfall source zones have been considered when developing the hazard zones as part of the
designation phase in this report.

Figure 5 – GNS Process map of Sumner Road
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4.2

Helicopter Assessment and Observations

The area above the Sumner Road is considered too dangerous for initial foot inspections and the
helicopter flight was used to gain an understanding of the overall site and the hazards.

4.2.1

Flight Path Narrative and Track Log

The helicopter flyover to Lyttelton Harbour above Sumner Road was carried out on Wednesday 14
August 2013 (10.45 am – 12.05pm) by Aurecon. The helicopter was a five seater Squirrel AS350BA
from Garden City Helicopters with a Go Pro camera attached to the skid and an opening door for midflight photographs.
Aurecon carried out an extensive flyover of the area above Sumner Road to observe, video and
photograph the hazards on the slopes and previous rockfall debris to assist in assessing the risks to
Sumner Road. The area outlined in green in Figure 6 below was assessed during the flight but the
forested area to the west of the site could not be inspected from the air as it is too heavily vegetated to
see the rock outcrops. The flight started from the south side of the Lyttelton Harbour to get an
overview of the whole area and then zig-zagged across the slope to focus on more specific areas.

4.2.2

Results of Helicopter Assessment

During the helicopter flight Aurecon took over 1500 high resolution photos and over an hour of video
footage of the rock bluffs, debris material, fallen boulders and general overview of the hazards on the
slope. The photos include both wide angled and macro aerial views of the rock fall source areas and
debris. Some photos can be used to quantify boulder size and bluff height and in some cases clearly
unstable boulders can be identified. Representative photographs from the flight are shown in
Appendix C.

4.2.3

DDSRA Designation Phase Assessment

Following the helicopter flight a designation phase assessment was completed in accordance with the
DDSRA Procedure (Aurecon, 2013). The procedure utilises visual assessment and a series of
assessment tables and risk registers to designate zones of urgency levels. The DDSRA system has
been developed recently and trialled on several sites proving a suitable method for qualitative slope
risk assessments for the site.
The DDSRA Designation Phase provides information on the potential geotechnical hazards along
assessed sections of road. This allows for the identification and prioritisation of higher risk areas which
will require further assessment with the Detailed Phase of the DDSRA.
During the assessment several potential geohazards were identified in the areas as shown on
Figure 6 below. The geohazards identified include:
•
•
•
•
•

Boulder roll;
Bluff failure;
Rockfall;
Road cutting failure
Retaining wall failure

Urgency levels derived from the assessment varied from moderate to very high where geohazards
have been identified. In line with the DDSRA guidance we recommend a Detailed Phase assessment
is undertaken on all moderate to very high urgency level sections. A summary of the urgency levels
derived from the DDSRA assessments are shown in Table 1below and on Map ‘Sumner Road
Helicopter Assessment’ in Appendix A.
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Helicopter Assessment Area
G
F

Walkover Assessment Area

C
H

B

I

A

D
E

K = Road Cuttings above road
L = Retaining walls below road
J

Figure 6 – Sumner Road photo showing the walkover area and helicopter area, each point of the DDSRA assessment also on photo.
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Assessment
Area

Main Geohazards

Maximum Urgency Level

A

Boulder Roll

High

B

Bluff Collapse

Very High

C

Boulder Roll

Very High

D

Boulder Roll

High

E

Boulder Roll

Very High

F

Boulder Roll

Very High

G

Boulder Roll

High

H

Boulder Roll

High

I

Boulder Roll

High

J

Road Cutting Failure

High

K

Road Cutting Failure

High

L

Retaining Wall Failure

Very High

Table 1 – Summary of the designation DDSRA results from the helicopter assessment

The field sheets from the assessment are shown in Appendix B and photos of each assessment area
are shown in Appendix C

4.2.4

General Observations

Overall, the site area has had a large amount of rock fall and damage caused by earthquakes over the
past three years. There are many unstable bluffs which could fail and boulders on the slopes which
could re-mobilise in future seismic activity or storm events.

4.3

Walkover Assessment and Observations

The Area J shown in Figure 6 is highly vegetated with a forest plantation so a walkover assessment
was carried out in this area.

4.3.1

Walkover area and track log

A walkover assessment of the forested plantation area above Sumner Road was carried out by two
st
Aurecon Engineering Geologists on Wednesday 21 August 2013. The one day site walkover covered
the forested area above Sumner Road outlined in blue in Figure 6. During the assessment photos
were taken of the rock bluffs, debris material, fallen boulders and other relevant hazards on the slope.
Key features were recorded on a map and the GIS system. The designation phase of the DDSRA was
also undertaken when carrying out the walkover assessment.
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4.3.2

DDSRA Designation Phase Assessment

During the assessment several potential geohazards were identified in certain areas, the areas which
we assessed are shown on Map ‘Sumner Road Walkover Assessment’ in Appendix A. The
geohazards assessed include:
•
•
•
•
•

Boulder roll;
Bluff failure;
Rockfall;
Road Cutting Failure
Quarry Face Failure

Urgency levels derived from the assessment varied from moderate to very high where geohazards
have been identified. In line with the DDSRA guidance we recommend a Detailed Phase assessment
is undertaken on all moderate to very high urgency level sections. A summary of the urgency levels
derived from the DDSRA assessments are shown in Table 2 below.

Assessment
Point

Main Geohazards

Maximum Urgency Level

1788

Road Cutting Failure

Moderate

1789

Road Cutting Failure

Low

1790

Road Cutting Failure

Moderate

1791

Quarry Failure

Very Low

1792

Boulder Roll

Low

1793

Bluff Failure

High

1794

Bluff Failure

Moderate

1795

Boulder Roll

Low

1796

Boulder Roll

Moderate

1797

Bluff Failure

Low

1798

Bluff Failure

Very High

1799

Boulder Roll

Low

1800

Boulder Roll

Very High

1801

Bluff Failure

Moderate

1802

Road Cutting Failure

Low

1803

Disused Quarry Failure

Low

Table 2 – Summary of the designation DDSRA results from the walkover assessment

The field sheets from the assessment are shown in Appendix B and photos of each assessment point
are shown in Appendix C.
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4.3.3

General Observations

Overall, the site area has had some rockfall and damage caused by earthquakes over the past three
years. There are unstable bluffs which could fail and number of large boulders on the slopes within the
trees which could fall further downslope in future seismic activity or storm events (e.g. see Photograph
1 and 2 in Appendix C).
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5

Hazard Zonation Areas

After the overview field assessment was undertaken the area above Sumner Road was divided into
nine zones based on the following factors:
•
•
•
•

Geology
Hazards on the slope
Urgency level from the DDSRA assessment
Topography

The zones contain areas of road cuttings, retaining walls, scree slopes, large bluffs, small bluffs, highly
vegetated slopes and previously modified construction sections. A summary of each zone is shown
below in Table 3 and the zone layout is shown on Figure 7.

Zone

Hazard
type(s)

1

Intermittent
Bluff Failure,
Boulder Roll

2

Bluff
Collapse
and Boulder
Roll

3

4

5

6

Boulder Roll

Boulder Roll

Boulder Roll

Boulder Roll

Slope
Angle
(°)

30 - 60

60 - 90

30 – 60

60 – 90

30 – 60

30 – 60

Slope
Height
(m)

Vegetation

Geology

Instability

DDSRA
overall
urgency level

55

Grasses,
Shrubs

Rock
outcropping on
soil slope

Yes obvious
instability with
previous
failures

High

185

Grasses and
Shrubs

Rock bluffs
outcropping

Yes obvious
instability with
previous
failures

Very High

85

Grasses and
Shrubs

Talus Slope
debris from
bluffs above

Yes obvious
instability with
previous
failures

High

60

Bare ground,
Grasses and
Shrubs

Rock bluffs
outcropping

Yes obvious
instability with
previous
failures

Very High

265

Grass, Trees
and Shrubs

Rock bluffs
outcropping

Yes obvious
instability with
previous
failures

Very High

135

Grass, Trees
and Shrubs

Rock bluffs
outcropping

Yes obvious
instability with
previous
failures

High
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Zone

Hazard
type(s)

Slope
Angle
(°)

Slope
Height
(m)

Vegetation

Geology

Instability

DDSRA
overall
urgency level

7

Boulder roll
and Bluff
Failure

30 - 90

165

Bare ground,
Grasses,
Tree
plantation

Rock bluffs
outcropping

Yes obvious
instability with
previous
failures.

Very High

8A

Road
Cutting
Failures

60 - 90

5 - 10

Bare ground
and grasses

Rock with soil
overlain

Yes obvious
instability in cut
face.

High

Retaining
wall Failures

30 - 90

5-10

Bare ground,
grasses and
shrubs

Rock with soil
overlain

Yes obvious
instability

Very High

Road
Cutting
(Benching)
Failure

60 – 90

45

Bare ground
and grasses

Rock Cutting

Yes obvious
instability in cut
face

High

8B

9

Table 3 - Summary of each zone
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2

1

5
3
6
4
7

8A = Road cuttings above road
8B = Retaining walls below road
9

Figure 7 - Hazard zonation areas and DDSRA urgency levels along road on Sumner Road.
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6

Future Work

The long term goal of Council is to be able to safely access the Sumner Road Corridor between Evans
Pass and the Lyttelton Port Company (LPC) coal terminal to repair the road and retaining walls.
Public access and earthquake resilience is not required. The work will be carried out in stages to
identify zones of similar hazard which can be remediated with similar methods. Levels of risk will have
to be quantified so that a rationale and coherent approach can be undertaken.
The initial stage of work has been aimed at qualitatively assessing hazard zones and risk with future
work to quantify risk levels and to develop a range of remedial options which can be costed. In this
section we summarise the available risk and hazard information and identify options for Stage 2 work.
The summary is presented inTable 4 below.

Hazard
Zone

Hazard

Actions/Comments

1

Small rock falls from
road cutting

Scale by hand or with excavator to remove obviously loose material.
Reassess level of risk once scaling completed but probably no
further work required.

2, 3

Zone 2:Large scale
cliff collapse,
boulder flux
Zone 3: Boulder roll

Zone 2 is the major issue for corridor access due to its high hazard
rating with difficult access for detailed assessment of the hazard
and for potential remedial works. Future work required includes
more detailed mapping to better quantify potential hazards plus
rockfall modelling. Remedial options uncertain but bulk earthworks
probably required to reliably and significantly reduce risk levels.
Zone 3 remedial options are relatively straight forward and comprise
removing potential boulder rolls. Access not safe at present and will
not be until risk from Zone 2 mitigated.

Zone 2 and 3 as
above. Zone 4
rockfall hazard from
Battery Point bluffs

Mechanical scaling with excavator appears to be the best option for
Zone 4 at this stage. Removal of potential boulder role required in
Zone 3. Rock fall/cliff collapse hazard presented by Zone 2 to be
quantified before any remedial works can start.

5

Rockfall and boulder
flux from failure of
high bluffs.

Two main options are considered possible. First quantify and
accept risk as rockfalls are focussed by gullies with limited length of
road threatened by hazard which reduces exposure time and hence
risk. Fall-back position would be to build a rock fall bund more or
less at road level or benching above road level to arrest boulder roll.
Rockfall modelling required to quantify design parameters.

6

Boulder roll

Limited qualitative risk. Confirm with rock fall modelling but
probably no action required apart from removing existing boulders
presenting a boulder roll hazard.

2, 3, 4
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7

Boulder roll

In its current forested state Zone 7 is generally considered to have
an acceptably low risk for corridor access purposes. This risk level
would increase and would need to be re-assessed if trees were
removed on purpose or by fire or other unexpected event. Some
loose and clearly unstable boulders are present amongst the trees
and should be broken up/removed/buried.

8a

Rock fall from road
cutting

Limited qualitative risk as boulder generally of limited size.
Mechanically scale with excavator or by hand.

8b

Retaining wall
collapse

Not quantified at this stage.

9

Road Cutting Failure
(Windy Point)

Limited qualitative risk as boulder generally of limited size.
Mechanically scale with excavator or by hand..

Table 4 Summary of Zones and Future Actions
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8

Limitations

We have prepared this report in accordance with the brief as provided. The contents of the report are
for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or
opinions contained within the report may not be used in other context or for any other purpose without
our prior review and agreement.
The recommendations in this report are based on data collected at specific locations and by using
suitable investigation techniques with limited site coverage. Only a finite amount of information has
been collected to meet the specific financial and technical requirements of the Client’s brief and this
report does not purport to completely describe all the site characteristics and properties.
This report is not to be reproduced either wholly or in part without our prior written permission.

Project 236152 File Sumner Road Stage 1 Report_130903.docx 3 September 2013 Revision 1 Page 21

227

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Appendix A
Figures and Maps

228

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

229

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

230

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

231

Su
m

ne
r

Ro

ad

B

A

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Map by: R DAWSON Path: P:\236152\GIS\mxd\MAP 2.mxd
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Photo 1 – Forested area hazard 1798, Zone 7

Photo 2 – Forested area hazard 1800, Zone 7
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Photo 3 – Battery Point, Zone 9

Photo 4 –View from the forested area, Zone 6
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Photo 5 – Upper bluffs, Zone 5

Photo 6 – Close up of bluff collapse, Zone 5
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Photo 7 and 8 – Bluffs and retaining wall, Zone 4

Photo 9 – Talus slope area, Zone 3
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Photo 10 – Bluffs, Zone 2

Photo 11 - Large unstable block, Zone 2
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Photo 12 – Rock out crops, Zone 1
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Photo 1 – Hazard area 101

Photo 2 – Hazard area 102
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Photo 3 – Hazard area 103

Photo 4 – Hazard area 104
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Photo 5 – Hazard area 105

Photo 6 – Hazard area 106
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Photo 7 – Hazard area 107

Photo 8 – Hazard area 108
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Photo 9 – Hazard area 109

Photo 10 – Hazard area 110
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Photo 11 – Hazard area 111

Photo 12 – Hazard area 112
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Photo 13 – Hazard area 113

Photo 14 – Hazard area 114
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Photo 15 – Hazard area 115

Photo 16 – Hazard area 116
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Photo 17 – Hazard area 117

Photo 18 – Hazard area 118

262

ATTACHMENT 4 TO CLAUSE 7
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Photo 19 – Hazard area 119

Photo 20 – Hazard area 120
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Photo 21 – Hazard area 121

Photo 22 – Hazard area 122
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Photo 23 – Hazard area 123

Photo 24 – Hazard area 124
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Photo 25 – Hazard area 200

Photo 26 – Hazard area 200
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Photo 27 – Hazard area 200
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Photo 28 – Hazard area 201

Photo 29 – Hazard area 202
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Photo 30 – Hazard area 203/204

Photo 31 – Hazard area 203/204
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Photo 32 – Hazard area 205/206

Photo 33 – Hazard area 207/208
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Photo 34 – Hazard area 209/210

Photo 35 – Hazard area 211
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Photo 36 – Hazard area 211A

Photo 37 – Hazard area 212/213
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Photo 38 – Hazard area 214

Photo 39 – Hazard area 215
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Photo 40 – Hazard area 216

Photo 41 – Hazard area 217
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Photo 42 – Hazard area 218/219

Photo 43 – Hazard area 220
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Photo 44 – Hazard area 221

Photo 45 – Hazard area 222
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Photo 46 – Hazard area 223

Photo 47 – Hazard area 224
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Photo 48 – Hazard area 225

Photo 49 – Hazard area 226
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Photo 50 – Hazard area 227

Photo 51 – Hazard area 228
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Section 1 – Sumner Road RocFall Modeling
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Section 2 - Sumner Road RocFall Modeling
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Section 3 – Sumner Road RocFall Modeling
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Section 4 – Sumner Road RocFall Modeling
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Section 5 – Sumner Road RocFall Modeling
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Section 6 – Sumner Road RocFall Modeling
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Section 7 – Sumner Road RocFall Modeling
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Section 8 – Sumner Road RocFall Modeling
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Section 9 – Sumner Road RocFall Modelling
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Section 10 – Sumner Road RocFall Modeling
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31 October 2013

Lynne Armitage
Project Manager
Christchurch City Council
36 Lichfield Street
Christchurch 8011

Dear Lynne
Sumner Road Stage 2 Review of DDSRA Assessment for Public Access
1

Introduction
nd

As instructed by Christchurch City Council on 22 October 2013 Aurecon undertook a review of the
Stage 2 Detailed Phase Designation and Detailed Slope Risk Assessment (DDSRA) along Sumner
Road. This review was used to gain an understanding of what impact opening the road for public use
would have on the risk level previously calculated for corridor access only, and how this would affect
the level of remediation work which would need to be undertaken on the bluffs above Sumner Road.
2

Review for public use

Following the field mapping exercise and the roped access inspection, the Detailed Phase
assessment was completed in accordance with the DDSRA Procedure (Aurecon, 2013) during Stage
2. The procedure utilises a comprehensive visual inspection and a series of assessment tables and
risk registers which review likelihood of the event, consequence to asset and consequence to
life/injury (temporal probability and vulnerability) parameters to determine the risk level and risk
category of an individual hazard.
The system allows for the recording of key details, sketches and any additional information which can
be used at a later stage. The DDSRA system has been developed recently and trialled on several
sites proving a suitable method for qualitative slope risk assessment for the site.
When originally assessed during Stage 2 the road was not intended to be used by the public or normal
traffic usage and was planned for corridor access only. Hence the temporal probability in the DDSRA
was based on limited use. We estimated that the traffic volumes would be no more than 30
people/vehicles on the road per day which gives a T1 (the lowest temporal probability). The
vulnerability was also adjusted to people working in open spaces with specific health and safety plans
in place rather than travelling in vehicles.
We have now undertaken a review of the DDSRA results from the Stage 2 assessment as instructed
by Christchurch City Council (CCC) to consider the change in risk category on each of the hazard
zones if the road was to be opened to the public with higher traffic volumes.
When undertaking the DDSRA assessment review to consider the road being open for public use we
used pre-earthquake traffic flows provided by CCC of 1253 vehicles per day. This gives a temporal
probability of a T3 which covers from 270 to 2600 vehicles per day. The vulnerability has also been
adjusted to people driving in vehicles at the road speed limit which is 70 km/ph; with block sizes over
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1m dimension giving a Vulnerability of V4 instead of people working in open spaces. A T3 and V4
rating gives a consequence for life/injury of C4 when they are combined.
A summary of the identified hazards, risk levels and risk categories derived from the original DDSRA
assessment and the revised DDSRA assessment are shown in Table 1 below and on Drawing GEO
03 A and GEO 04 A attached.
Table 1 - Summary of the Detailed DDSRA results
Hazard
Number

Hazard
Type/Feature

Risk Value
(corridor
access only)

Risk Category
(corridor
access only

Risk Value
(public
access)

Risk Category
(public access)

101

Bluff failure

6

RC2

12

RC3

102

Boulder roll

2

RC2

8

RC3

103

Bluff failure

15

RC4

20

RC5

106

Boulder roll

12

RC3

16

RC4

109

Boulder roll

4

RC2

8

RC3

110

Bluff failure

20

RC5

20

RC5

200

Bluff failure

20

RC5

20

RC5

201

Boulder roll

6

RC2

8

RC3

3

202

Boulder roll
(talus slope)

16

RC4

16

RC4

4

211

Bluff failure

25

RC5

25

RC5

107

Bluff failure

3

RC1

4

RC2

115

Bluff failure

16

RC4

16

RC4

116

Bluff failure

16

RC4

16

RC4

117

Bluff failure

16

RC4

16

RC4

203

Bluff failure

20

RC5

20

RC5

204

Boulder roll

12

RC3

16

RC4

205

Bluff failure

16

RC4

16

RC4

206

Boulder roll

9

RC3

12

RC3

207

Bluff failure

16

RC4

16

RC4

208

Boulder roll

12

RC3

16

RC4

209

Bluff failure

12

RC3

12

RC3

210

Boulder roll

9

RC3

8

RC3

212

Bluff failure

12

RC3

12

RC3

213

Boulder roll

9

RC3

12

RC3

216

Gully release

16

RC4

16

RC4

218

Bluff failure

12

RC3

12

RC3

219

Boulder roll

9

RC3

12

RC3

221

Gully release

16

RC4

16

RC4

118

Bluff failure

12

RC3

16

RC4

124

Boulder roll
(talus slope)

9

RC3

12

RC3

112

Boulder roll

20

RC5

20

RC5

Hazard
Zone

1

2

5

6
7
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Hazard
Zone

Hazard
Number

Hazard
Type/Feature

Risk Value
(corridor
access only)

Risk Category
(corridor
access only

Risk Value
(public
access)

Risk Category
(public access)

(behind tree)
113

Boulder roll
(talus slope)

15

RC4

20

RC5

114

Bluff failure

15

RC4

20

RC5

119

Bluff failure

20

RC5

20

RC5

120

Bluff failure

16

RC4

16

RC4

121

Bluff failure

20

RC5

20

RC5

122

Bluff failure

4

RC2

8

RC3

123

Boulder roll
(talus slope)

2

RC1

4

RC2

228

Bluff failure

9

RC3

12

RC3

105

Road cutting
failure

16

RC4

16

RC4

108

Road cutting
failure

15

RC4

20

RC5

211A

Road cutting
failure

20

RC5

20

RC5

215

Road cutting
failure

8

RC3

16

RC4

220

Road cutting
failure

8

RC3

16

RC4

223

Soil road
cutting failure

10

RC3

10

RC3

224

Rock road
cutting failure

8

RC3

16

RC4

227

Rock road
cutting failure

8

RC3

16

RC4

104

Embankment
failure

15

RC4

15

RC4

111

Embankment
failure

15

RC4

15

RC4

214

Embankment
failure

16

RC4

16

RC4

217

Embankment
failure

25

RC5

25

RC5

222

Embankment
failure

25

RC5

25

RC5

226

Embankment
failure

25

RC5

25

RC5

225

Major road
cutting failure

20

RC5

20

RC5

8A

8B

9
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Aurecon New Zealand Limited
Unit 1, 150 Cavendish Road
Casebrook Christchurch 8051
PO Box 1061
Christchurch 8140
New Zealand

T +64 3 366 0821
F +64 3 379 6955
E christchurch@aurecongroup.com
W aurecongroup.com

Aurecon offices are located in:
Angola, Australia, Botswana, China,
Ethiopia, Hong Kong, Indonesia,
Lesotho, Libya, Malawi, Mozambique,
Namibia, New Zealand, Nigeria,
Philippines, Singapore, South Africa,
Swaziland, Tanzania, Thailand, Uganda,
United Arab Emirates, Vietnam.
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Stage 3B Area

Note Based on oblique aerial photograph. Not to
scale, photo taken 14/08/13

Stage 3A Area

Stage 3A Area

Lyttelton
Evans Pass Road
Sumner Road

Old Lyttelton
Sumner Road

LPC

Coal Handling
Terminal
Figure 1 – Areas of work for Stage 3A and 3B locations along Sumner Road and Key Feature.

Note The hazard zone numbers were assigned in the field and have
no particular significance other than as a unique identifier.

Figure 2 – All 49 hazard zones along Sumner Road

Project 236152 File Sumner Road Stage 3A&B Concept Design report 13 December 2013 Revision 0 Page 8
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Anticipated effects:

Information Leaflet

The proposed project methodology has been subject to rigorous professional and technical
investigation and peer review by a multi-disciplinary team including planners, engineers,
geologists, landscape architects, construction and operations consultants, and ecologists.

April 2014

Sumner Road Re-opening
Project

The team has investigated many potential effects during construction and in the long term.
These include threats to plant and wildlife; erosion; stormwater runoff; nuisance, noise and
dust effects; landscape impacts; impacts on walkers and mountain bikers using the Crater Rim
paths and many more. They are developing strategies for avoiding, remedying and mitigating
these effects, which may include native restoration planting and gecko translocation.

Project Timeline
It is expected that the proposed work will start mid 2014 and the road potentially open at the
end of 2016.
The Christchurch City Council proposes
to undertake works to reduce the risk
from geotechnical hazards to road
users, and to repair the road and
retaining walls to enable the reopening
of the earthquake damaged Sumner
Road to the public, from Reserve
Terrace to the Summit Road.

Background
Sumner Road provides an important
link from Christchurch/Sumner to
Lyttelton for both the general public
and for the Port of Lyttelton. Prior to
the Canterbury earthquakes, the road
served as an alternative route for port vehicles that were unable to use the Lyttelton Road Tunnel. Users
included over-sized vehicles, and those carrying specified hazardous substances. Since the closure of
the road due to risk of rockfall and significant damage to the road surface, those vehicles have accessed
the port via Dyers Pass or Gebbies Pass. These are longer routes, with the Dyers Pass route also passing
through residential areas.

Christine Toner
Consultation Leader
Christchurch City Council
PO Box 73011
Christchurch Mail Centre
Christchurch 8154
Phone (03) 941 8355
Email christine.toner@ccc.govt.nz

or view Project Information and
Frequently Asked Questions
(FAQs) at www.ccc.govt.nz/
sumnerroadreopening and
www.ccc.govt.nz/porthillsgeotech

Key Information
This is an ‘Earthquake Recovery Project’. The works are
required for the purpose of reopening the earthquake
damaged Sumner Road. Christchurch City Council
undertakes to inform Lyttelton, Sumner and Redcliffs
communities and other stakeholders. Key stakeholders
including Department of Conservation, Lyttelton
Port Company, Ngai Tahu, Summit Road Protection
Authority and Ngati Wheke Runanga have been
consulted and involved in decision making on this
project to date.

ELEC08/4598

For further information please contact:

The road was also a popular link for cyclists and serves as alternative route to the port should an
emergency (including a natural disaster) close other roads.

This leaflet aims to provide nearby residents and
other stakeholders with information about the project.
The Christchurch City Council’s public consultation
generally invites the community to give feedback about
elements that can add value to a project. Because
the main elements of this project are driven by the
technical design and health & safety requirements
relating to the location and layout, we are not seeking
any further feedback on the benching and other repair
work.
If you require further information about the project
please contact Christine Toner (details on the back of
this leaflet) or view the Project Infromation Number
4663 and www.ccc.govt.nz/porthillsgeotech
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Existing View

Artists Impression
Post Construction

The proposed works :
The area for the proposed work extends from
the small upper bluffs approximately 100m
from the Evans Pass layby down to Reserve
Terrace. It includes the Crater Rim Bluffs
and the slopes below these, the Battery Point
Bluffs, the road cuttings, the forested areas and
Double Gully. After this work is completed the
embankments and retaining walls below the
road under the Crater Rim Bluffs will require
repairs.

The proposed work varies depending on the
specific area of the site, and includes scaling
to remove loose surface materials; blasting
to remove boulders and outcrops; and
earthworks including engineered removal
of soil and rock to reshape the land. Bunds
will also be required to contain any future
rock fall. The earthworks will include the
construction of terraces.

Reserve (see locality diagram) which would
contribute towards environmental mitigation
for the project.

• Road works by contractors to repair the
road, including retaining walls and any
necessary drainage.

Minimal disturbance and disruption to the
residents of Lyttelton Harbour and Sumner/
Redcliffs areas is a priority.

The works will generally move from the
higher parts of the site down toward the
road and from west and eastern sides of the
project site toward the centre. It is possible
that some stages may occur simultaneously.

There is also a proposal for the Council to
undertake native restoration planting in
the area adjacent to Buckleys Bay Scenic

• Works above Sumner Road to reduce risks to
road users.

The overall project will be undertaken in two
phases as follows:
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LAND USE RECOVERY PLAN. ACTION 7: POTENTIAL MECHANISMS FOR PROMOTING
INTENSIFICATION AND CITY LIVING.
Contact
General Manager responsible:

Chief Planning Officer, Strategy and
Planning.

N

Officer responsible:

Unit Manager, Transport and
Research, Strategy and Planning.

Y

John Scallan, Policy Planner, Urban
Regeneration, Strategy and Planning.

N

Author:

1.

3.

1

Richard Osborne
8407

PURPOSE AND ORIGIN OF REPORT

1.1

2.

Contact Details

This report outlines the work that has already being completed, or is already underway, in
relation to LURP Action 7, and seeks endorsement from Council to undertake further
investigations to promote intensification and city living, including affordable and
temporary housing within Christchurch (excluding the Central City) in accordance with
Action 7 of the Land Use Recovery Plan.

EXECUTIVE SUMMARY

2.1

Action 7 of the Land Use Recovery Plan (LURP) requires the Council to develop a
package of instruments to promote intensification and city living, including affordable and
temporary housing. This may include financial tools, regulatory incentives, development
contribution policies and other initiatives. This package is to be developed in collaboration
with LURP partner agencies, the Canterbury Earthquake Recovery Authority (CERA) and
the Ministry for Business, Innovation and Employment (MBIE).

2.2

A range of mechanisms to promote intensification and city living, including affordable and
temporary housing have already been implemented by Council, or are already being
investigated. These are outlined in Section 3 of the report. However, further
mechanisms have been identified that staff, in collaboration with CERA and MBIE,
consider are worthy of further investigation. It is intended that the further investigation
continues to be a collaborative effort, with both the LURP partners identified above, and
1
the LURP Steering Group . Action 7 has a completion date of 6 June 2014. While
various instruments are already in place, or are being investigated, it is considered by the
partners to this action that further analysis is required on some issues.

BACKGROUND

3.1

The LURP was gazetted by the Minister for Canterbury Earthquake Recovery on 6
December 2013. Action 7 requires that the Council develop a package of instruments to
promote intensification and city living, including affordable and temporary housing. This
may include financial tools, regulatory incentives, development contribution policies and
other initiatives. As the LURP does not apply to the Central City, this action is only
applicable to land outside the CBD. The Council is identified as the lead agency for
Action 7 with CERA and MBIE identified as LURP partner agencies. The LURP can be
viewed at http://cera.govt.nz/recovery-strategy/built-environment/land-use-recovery-plan

3.2

The purpose of Action 7 is to encourage the development of medium density housing in
existing urban areas in support of Actions 1 and 2 of the LURP. This includes promoting
the provision of affordable and temporary housing. Action 1 of the LURP concerns
immediate changes to the Christchurch City Plan. These were completed in December
2013. These changes introduced a number of mechanisms to increase housing supply in
Christchurch, including intensification. Action 2 of the LURP directs Council to enable,
through the review of the District Plan, measures that support housing choice,
intensification and rebuilding activities.
To support these actions, a variety of
mechanisms have already been implemented, or processes are in place for their
implementation. These are outlined below:

The Steering Group was requested at the 4 April meeting of the Earthquake Recovery Committee of the Whole
(ERCoW) and will comprise the relevant Committee Chairs.
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Medium Density Development
3.3

Through the District Plan Review, the Council is considering the extent of residential
areas around Key Activity Centres and Large Neighbourhood Centres that will be zoned
for medium density housing. However, enabling medium density housing through
planning controls is just one of a number of mechanisms to encourage the market to
deliver intensification and address the demand for homes in medium density
developments. Early consultation (pre-notification) on the expansion of medium density
housing has identified some community resistance to this. For this reason the extent of
proposed areas of medium density zones continues to be subject to further review and
analysis. The rules that apply in these zones are also being reviewed to make
development easier, whilst seeking to protect design and amenity outcomes. The
residential chapter, which outlines the approach for addressing these issues, will be
notified as part of the first round of priority chapters for the District Plan Review in mid
2014.

Housing Demand & Supply
3.4

The Christchurch Housing Accord seeks to increase the supply of affordable and social
housing in Christchurch. Under the proposed Accord the Council will commit to working
with the Government to help fund new medium density development and assist the
Government in developing two Council owned sites, Welles Street and Sydenham
Square. Council is also progressing ‘Breathe’, the new urban village in the Central City.

3.5

As part of the Accord the Council is proposing to develop an Affordable Housing Council
Controlled Trading Organisation to work with a range of parties to deliver an increased
supply of affordable housing. The Council is further proposing to transfer $50 million
capital from Christchurch City Holdings Ltd to enable this work.

3.6

The Council is also considering ways in which to deliver more affordable housing using its
own social housing stock and land holdings. Work is being progressed in exploring
options for redevelopment of existing social housing sites to higher densities and
development on other Council owned land to provide both social housing and other types
of tenures. Options for the relocation of red zone housing are also being trialled.

Fiscal Measures
3.7

While the focus for Action 7 of the LURP is on the area of Christchurch outside of the
Central City, it is noted that the Council is already engaged in work to deliver
intensification in the Central City. This includes:







Using the Council’s land holdings to provide sites for intensification.
A Development Contribution rebate is currently available for residential development
in the Central City. The Development Contribution rebate is a key tool to try and use
fiscal levies to stimulate development, and while it applies to the central city,
measuring its success is a relevant consideration to LURP Action 7.
Work is being undertaken with CCDU on other fiscal incentives for the central city.
A new ‘residential chapter’ for the Christchurch Central Recovery Plan is being
developed to encourage inner city living.
Council is reviewing aspects of its Development Contribution Policy in preparation for
the 2015 LTP.
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4.

COMMENT

4.1

The process for delivery of Action 7 has been to identify and examine options potentially
available to the Council and other organisations to promote and encourage
intensification. This has included an assessment of potential barriers to intensification in
the general areas of finance, regulation, environment, and the costs associated with the
development process. The mechanisms which already exist to overcome these barriers
have been identified. Demand side drivers for buyers of medium density development
have also been assessed. Through a collaborative workshop and research process, the
LURP partners for Action 7 have reviewed these drivers, barriers and the existing
mechanisms for achieving intensification.

4.2

The mechanisms identified through this process as likely to be the most effective are
grouped into general areas of focus:






5.

Fiscal Measures (e.g. developer loan underwriting; purchase guarantees;
development contribution catchments; the allocation of ‘Spare Capacity’ through
Development Contributions; altering the timing of Development Contribution
payments).
District Plan Measures, Planning, Building and Consent Support (e.g. enabling
intensification through the District Plan review; reduce parking requirements; national
regulatory barriers, planning advice and support).
Amenity Enhancements (e.g. streetscape upgrades and beautification; open space
provision and upgrades).
Promoting Medium Density Homes (e.g. mechanisms to assist home buyers;
marketing and promotion of medium density living).

4.3

Endorsement is sought from Council to continue to work with the LURP partners to
develop the mechanisms outlined in paragraph 4.2 in the coming financial year (2014/15).
It is anticipated that this work is done in collaboration with the Council LURP Steering
Group made up of the relevant Council Committee chairs that was a recommended
resolution of the 4 April meeting of the Earthquake Recovery Committee of the Whole. It
is also anticipated that input will also be sought from the development community.

4.4

It is acknowledged that LURP action 7 inter-relates with numerous other work-streams
and initiatives across Council. Therefore, it is important that work undertaken on Action 7
is integrated with other processes. For example, the Christchurch Housing Accord
proposes a number of initiatives to increase the supply of affordable and social housing in
Christchurch. These initiatives will have relevance to a number of the potential
mechanisms outlined in paragraph 4.2.

4.5

Incentives to encourage the development of residential medium density within the Central
City are not to be specifically addressed through this work. The mechanisms that
eventuate from the areas of work outlined in paragraph 4.2 may have some potential for
application to the Central City and equally, mechanisms developed for the Central City
may be useful elsewhere. In taking this approach there will be a balance in the
application of incentives for intensification city wide. Application of the mechanism arising
from this work outlined in paragraph 4.2 to the Central City will need to be assessed as a
separate package of work.

FINANCIAL IMPLICATIONS

5.1

There are no financial implications arising directly from the recommendation sought from
this report. The application of any of these mechanisms may have financial implications
for the Council and where this applies further agreement from Council will be sought.
Several of the potential mechanisms will, if adopted following further investigation, be led
and funded from other organisations and may have limited or no direct financial
implications for the Council.
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6.

STAFF RECOMMENDATION

That the Committee:
6.1

Note the work that has already been implemented, or has been approved for
implementation.

6.2

Endorse the further investigation, in collaboration with the Canterbury Earthquake
Recovery Authority, the Ministry for Business, Innovation and Employment and the LURP
Steering Group made up of relevant Committee chairs, of mechanisms to promote and
encourage intensification and city living in the general areas of:
6.2.1
6.2.2
6.2.3
6.2.4

6.3

Fiscal Measures
District Plan Measures, Planning, Building and Consent Support
Amenity Enhancements
Promoting Medium Density Homes

Recommend that the Council endorse the work outlined in 6.2.
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AN ACCESSIBLE CITY – REVISED FIRST PHASE TRANSPORT PROJECTS
Contact
Executive
Leadership
Member responsible:

Team

(Acting) General Manager,
Environment Group

City

N

Officer responsible:

Transport
Manager

Unit

Y

Authors:

Tim
Cheesebrough,
Transport Planner

Senior

N

1.

2.

3.

and

Research

Contact Details

Richard Osborne, 8407

PURPOSE AND ORIGIN OF REPORT

1.1

This report provides the Committee with an overview of the outcomes of an updated
analysis of expected benefits arising from the First Phase transport projects outlined in
An Accessible City, the transport chapter of the Christchurch Central Recovery Plan.

1.2

It seeks the Committee’s recommendation to the Council to support an amended An
Accessible City First Phase programme of works, and approval to engage with the
community and key stakeholders over the concept designs for a number of the revised
First Phase projects contained within that transport programme.

1.3

The origin of the report is the need to make a material change to the First Phase
programme of transport projects contained in An Accessible City and referenced in the
earthquake recovery works cost sharing agreement with the Crown of June 2013.

EXECUTIVE SUMMARY

2.1

In June 2013, the Council entered into an agreement with the Crown over a cost sharing
arrangement for city-wide earthquake recovery capital works, including for specific
projects incorporated in the Christchurch Central Recovery Plan. The latter included
specific joint funding arrangements for Anchor Projects, plus an agreement for early
phases of the “Transport Chapter” of the Christchurch Central Recovery Plan, An
Accessible City. The proposed Accessible City projects had a combined value of $72
million, of which $27 million would be provided by the Council.

2.2

Following the gazettal of An Accessible City on 31 October 2013, further work has been
ongoing jointly between staff of the Canterbury Earthquake Recovery Authority (CERA),
the Central City Development Unit (CCDU) and the Council to further determine the
details and order of that early phase of transport projects, to ensure they best support
early anchor projects and begin the transformation of the central city transport network as
envisaged by An Accessible City.

2.3

This report summarises for the Committee some recommended amendments to the first
phase transport projects programme, primarily to ensure that those Accessible City
projects which directly support the new Bus Interchange, are implemented prior to its
opening in April 2015. This report also seeks Committee approval to engage with the
community and key stakeholders over the concept designs for a number of the projects
contained in the amended First Phase programme of transport works.

BACKGROUND

3.1

An Accessible City identifies an initial suite of ‘First Phase Projects’ to be delivered as a
priority. Schedule 14 of the Cost Sharing Agreement sets out the funding available for
these First Phase transport projects. As with all Cost Share Agreement projects with
Crown funding, the scope of the projects is being progressively refined through a
Business Case process, to ensure they deliver optimum outcomes in a timely way to
maximise support for recovery.

3.2

The intention of the First Phase Projects is therefore to advance a tranche of transport
projects that critically integrate with Anchor Projects and the wider Christchurch Central
Recovery Plan, as well as maximising alignment wherever possible with ongoing SCIRT
infrastructure repair works.
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4.

3.3

The Cost Sharing Agreement commits $72 million to the First Phase programme, of
which Council’s share is $27 million, with $27 million matched by Crown, and a further
$18 million financial assistance sought from the New Zealand Transport Agency (NZTA).

3.4

Joint development of the First Phase project definitions by CERA, CCDU and Council
staff (refer Attachment 1) has been ongoing since the gazettal of An Accessible City on
31 October 2013. At the same time, development work has also been undertaken on the
new Bus Interchange, which is scheduled to be opened in April 2015. As a result of
these parallel workstreams, staff have re-evaluated the First Phase programme of
projects as determined in June 2013 to ensure that they continue to offer the optimum
priority within the agreed budget.

3.5

The Council and the Crown agreed in the Cost Share Agreement that it was open to them
to vary, in writing, the terms of the Agreement. Council and CERA staff wish to make the
changes to schedule 14 (Phase 1 of the Transport Plan) set out in this report.

3.6

If the Council adopts the staff recommendations in this report the changes will be
recorded in writing and signed on behalf of the Council and the Crown (or CERA if it is
appointed as the Crown's agent for this purpose).

COMMENT
First Phase Programme Reprioritisation Principles
4.1

A review of the original schedule of early projects identified under the funding agreement
was considered appropriate to ensure they continue to offer optimum fit for purpose
network outcomes against the following key criteria:
4.1.1 Does the project enable early anchor projects to be efficiently progressed?
4.1.2 Does the project enable early benefits of An Accessible City transport network
principles to be realised?
4.1.3 Does the programme accord well with the planned opening of the new Bus
Interchange in April 2015?
4.1.4 Does the project maximise as far as practicable its alignment with ongoing SCIRT
repair programmes?

4.2

These considerations have resulted in a recommendation to add four new projects to the
First Phase programme. In order to achieve this change within the budget set under the
existing funding agreement (the $72 million funding envelope), it is necessary to defer
one project intended to achieve an early enhancement to the capacity of the Avenues to
a later works phase. Additionally, the full two way conversion of Kilmore Street, which is
not part of SCIRT’s earthquake repairs remit, will only be enabled at this time through
initial works to achieve maximum alignment with the future street layout, including
necessary underground ducting for future traffic signalisation of the two-way intersection
layouts. The full two-way conversion and important further public realm enhancements
will be deferred to later Accessible City works programmes and to enable concurrent
delivery with the nearby Salisbury Street two-way conversion.
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The Additional First Phase Projects
4.3

The new Bus Interchange is due to open to the public in April 2015. To facilitate the
operation of the interchange, Tuam Street will need to be fully converted to a one way
eastbound main distributor street between Hospital Corner and Madras Street by that
date. The original First Phase Projects programme identified Tuam Street as being
converted to a one way street between the Hospital and Durham Street only.
Additionally, Lichfield Street will be converted to a two way local distributor street, with a
priority on Metro bus operations between the Interchange’s northern Lichfield Street
access and Manchester Street. Colombo Street, which acts as a key walking and cycling
route and bus passenger access point to the new Bus Interchange will be subject to
streetscape enhancements – especially in the vicinity of the Interchange.

4.4

Therefore, it is proposed that the following new projects feature in an amended First
Phase programme, with the first three of these undertaken prior to the opening of the
Interchange in April 2015:
4.4.1 Tuam Street One Way Conversion (Durham to Madras). This completes the
remaining sections of the one way conversion of this street not being undertaken
through pre-existing First Phase projects, and will therefore provide a full one way
street between the Hospital and Madras Street. This is a key route for buses
heading eastbound towards the new Interchange.
4.4.2 Lichfield Street Two Way Conversion (Durham to Manchester Street). This
changes Lichfield Street to a two way street between Durham Street and
Manchester Street, primarily for local access needs to parking facilities supporting
the Retail Precinct. To the east of Colombo Street the street is prioritised for
pedestrians, and between the new Interchange access and Manchester Street, it
will be prioritised for buses. This will support the key public transport network link
from the north and east, connecting to the new Manchester street boulevard –
which is a bus priority corridor.
4.4.3 Colombo Street (Hereford to St. Asaph Street). This project is designed to
enhance the street frontage outside the Interchange and the blocks either side. It
will provide improved facilities for significant numbers of pedestrians who will be
moving to and from the Interchange. This project also improves access on the key
walking and cycling routes and enhances the streetscape for the new Justice and
Retail Precincts.
4.4.4 Slow core: In order to achieve early adoption of the lower speed environment
planned by An Accessible City for the inner zone of the central city, it is proposed
that provision be made for this additional early works project to deliver the 30
kilometres per hour speed environment proposed for inner city streets. To achieve
this, it is considered that every effort should be made to deliver an early slow inner
zone environment - with later public realm enhancement works supplementing
those early traffic measures. The early delivery of a consistent slow speed
environment in the heart of the central city would also have the added benefit of
reduced costs for temporary traffic management speed reductions associated with
development and street works, that would otherwise be required project by project
under the current 50 kilometres per hour speed limit.

The Original Programme – Key Features and Proposed Amendments
4.5

The Oxford/Tuam swap (TP1) includes the transformation of Tuam Street to a one way
eastbound street as far as Durham Street, supporting early works to the Avon River
precinct, Health Precinct and Hospital re-development. The conversion of the remainder
of Tuam Street previously formed part of the second phase of transport projects.
However, with the Bus Interchange now due for completion by April 2015, it is important
that the one way conversion of the portion of Tuam Street that runs between Durham and
Madras Streets is brought forward to be completed by that date. If these works are not
brought forward it would pose a significant risk to the successful operations of the Bus
Interchange on opening in the second quarter of 2015.
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4.6

The Cambridge Terrace (TP3) adjacent to Avon River Precinct continues to be warranted
to support the early Avon River Precinct anchor project works and achieve a slower
speed environment on this busy southbound distributor street. Further detailing of the
project has identified it should include a renewal of the carriageway surface and kerbing
throughout, with full depth reconstruction of some carriageway sections only where this is
warranted. The budget would permit high quality treatments to be installed at
intersections and crossings, together with new footpaths, widened in places and new
cycleway treatments. There will be improved landscaping throughout in order to
complement the adjacent Avon River Precinct works.

4.7

The Manchester Boulevard (TP4) remains very important to support the Bus Interchange
development and deliver the key north to south bus priority street across the central city –
replacing the pre-earthquakes role of Colombo Street. Again, this project remains as part
of the First Phase programme. However, no final decision on this project will be made
until a final decision is reached on the future of the Majestic building.

4.8

Works at the Hagley/Moorhouse Avenue intersection remain a high early priority, and will
focus as part of the First Phase programme on essential traffic changes to improve
network efficiency and safety at this busy intersection and nearby streets – importantly
helping reduce traffic pressures past Hospital corner - the aforementioned TP1 project.

4.9

Project TP6, the replacement of the Fitzgerald Avenue Twin Bridges is currently expected
to be part of the SCIRT rebuild programme, which has identified a possible replacement
of the twin bridge structures may be needed. If such works are confirmed as necessary
by ongoing engineering assessments, then any replacement of the structures offers a
unique opportunity to achieve improved network capacity on Fitzgerald Avenue. This
would be achieved by widening the river crossing to three lanes in each direction as part
of the Avenues enhancement programme envisaged by An Accessible City. At the same
time, a new eastern bridge structure would enable the Accessible City’s planned new bus
routing on Kilmore Street to be achieved, through adding a further southbound right turn
lane for buses from Fitzgerald Avenue north to Kilmore Street. Finally, in order to enable
the new Avon River Precinct to be connected later to the coast and form part of Council’s
planned city – wide Major Cycle Routes network, a new cycle and pedestrian underpass
would be delivered as part of the enhancement package project. Pending the outcome of
ongoing structural assessments of the existing twin bridge structures, it is therefore
assumed for the present that the above package of enhancements to the bridges and the
adjacent Fitzgerald Avenue/Kilmore Street intersection should be accommodated within
the amended First Phase Accessible City programme.

4.10 It is considered that the congestion at the Moorhouse/Fitzgerald intersection (TP7) is no
longer as pressing a First Phase transport programme priority as when this project was
identified at the time of the funding agreement. Therefore, this project is recommended
to be deferred from the First Phase programme.
4.11 Project TP8 was the full Kilmore Street two-way conversion. This was included in full in
the First Phase projects at the time of the cost sharing agreement, when the central city
cordon was in place. SCIRT repair works to Kilmore Street have been speedily
implemented of late and the full conversion to two way traffic operations is not part of
SCIRT’s remit. As a result, it is now proposed to undertake only such enhancement
works attributable to An Accessible City as to enable later conversion to full two way
operation to logically take place in tandem with the similar conversion of Salisbury Street
(the other half of the one way pair) and importantly, designed to avoid any abortive reworking.
Project Summary
4.12 As a result of the recent further Phase 1 programme analysis, the most urgent projects
not originally proposed as part of the agreed Phase 1 programme (June 2013) are those
directly associated with the opening of the Bus Interchange in April 2015. These are:
4.12.1 The extension of Tuam Street one-way from Durham Street to Madras Street in
order to connect with the new Bus Interchange;
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4.12.2 Work on Colombo Street and Lichfield Street to achieve an improved slow speed
pedestrian environment on approaches to the Bus Interchange, plus priority for bus
movements on Lichfield Street between the Bus Interchange access and
Manchester Street;
4.12.3 Early works to achieve a sub 30 kilometre per hour speed environment on streets
in the heart of the central city, especially in the vicinity of the Bus Interchange and
retail precinct.
4.13 The table in Attachment 2 summarises the First Phase transport projects, including the
recommended amendments, and their recommended status to progress to detailed
stakeholder and public consultation and design.
4.14 In summary, these considerations have resulted a recommendation to add four new
projects to the Phase 1 programme. For the present, the First Phase programme
assumes that continued provision would be made for a comprehensive enhancement
package at Fitzgerald Avenue twin bridges, pending the outcome of ongoing engineering
assessments. Those assessments will also investigate fully the engineering implications
of the proposed cycle / pedestrian underpass – where the estimated works costs for that
element are at present only provisional.
4.15 In order to achieve these changes within the budget set under the existing cost sharing
agreement, it is therefore necessary to:
4.15.1 Defer one project (at the Fitzgerald / Moorhouse Avenue intersection)
4.15.2 Consider further phasing of some other projects - notably the Hagley / Lincoln /
Moorhouse intersection and the full two way conversion of Kilmore Street (the latter
would instead be progressed in tandem with important public realm enhancements
to both Kilmore and Salisbury Streets).
4.15.3 Achieve some cost savings through re-scoping the previously estimated works
engineering costs for Transport Project 3 (Cambridge Terrace).
5.

FINANCIAL IMPLICATIONS

5.1

As noted in section 4.2, while this report proposes to add new projects to the initial
tranche - in order to stay within the previously agreed funding budget of $72 million, it is
necessary to defer one project (at the Fitzgerald Avenue/Moorhouse Avenue
intersection), intended to achieve an early enhancement to the capacity of the Avenues,
to a later works phase.

5.2

Additionally, in order to conform to the agreed budget, some further amendments are also
necessary to the scope of other First Phase programme projects:
5.2.1 The Hagley/Lincoln/Moorhouse intersection and the full two way conversion of
Kilmore Street will be progressed initially as enabling traffic works only (avoiding
later abortive expenditure as further public realm enhancements are implemented
as part of later works programmes).
5.2.2 Some cost savings achieved through the re-engineering of Cambridge Terrace
Transport Project 3.
5.2.3 Ongoing reviews of the engineering scope of each project in the programme (which
will continue while engagement takes place over each project).

5.3

With these changes, the original $72 million allocation of funds remains sufficient to
deliver the newly prioritised First Phase programme of Accessible City projects.
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6.

STAFF RECOMMENDATION

That the Committee recommends that the Council:
6.1

Support the proposed changes to the First Phase programme of An Accessible City
transport projects as outlined in this report and within the original cost sharing Agreement
between Council and the Crown.

6.2

Authorise the Acting Chief Executive to sign an agreement with the Crown (or its agent)
varying the Cost Sharing Agreement dated 26 June 2013 in accordance with the changes
referred to in 6.1 above.

6.3

Approve public and stakeholder engagement over the design concepts for the amended
First Phase programme of Accessible City projects identified in this report, other than for
Transport Project 4 - Manchester Street.

ATTACHMENT 1 TO CLAUSE 9
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Attachment 1 – Overview of Original First Phase Transport Projects and
Current Status of First Phase Works
First Phase Project
TP1 Oxford / Tuam Swap

TP2
Armagh
Improvements

TP3 Cambridge
Improvements

/

Colombo

/

Durham

TP4 Manchester Boulevard
Public Transport Upgrades
TP5 Hagley / Moorhouse
Intersection Improvements &
associated works
TP6
Fitzgerald
Ave
Twin
Bridges Enhancement Package

TP7 Fitzgerald / Moorhouse
Intersection Upgrade

TP8 Kilmore Street Two-way
Conversion

Project overview
Reinstate network capacity and reduce localised traffic
caused by partial closure of Oxford Terrace (part of
the Avon River Precinct works including public realm /
streetscape works). Includes delivering the superstop
in the Health Precinct. Supports Hospital development,
Metro Sports, Avon River Precinct, Bus Interchange,
and SCIRT sequencing.
Delivers cycle / pedestrian network improvements
adjacent to Victoria Square to coincide with works in
the Avon River Precinct. Contains public realm
enhancements adjacent to the Performing Arts
Precinct and Convention Centre.
Network improvements adjacent to Avon River
Precinct (speed reductions, safety and streetscape
improvements, carriageway and kerbing renewals) to
ensure streetscape enhancements are delivered to
complement the Avon River Precinct, Provincial
Chambers, Justice Precinct and private developments
around the river and Retail Precinct.
Delivering bus priority transport network and superstop
to support Bus Interchange and East Frame area.
Includes amenity improvements alongside East Frame
and Margaret Mahy Family Playground project.
Aligning strategic traffic movements onto the Avenues
and new distributor street network, supporting traffic
reductions in Health and Avon River Precincts.
Improves separation of traffic and cycle network, with
overall safety and efficiency enhancements.
Aligning traffic volume onto the Avenues (the arterial
routes) to provide network capacity / efficiency around
the central city. This will assist with reducing strategic
traffic volumes across the central city. Also supports
the cycle / pedestrian and bus networks.
(Confirmation of works for First Phase programme
pending structural assessment of existing bridge
structures and further engineering assessment of
cycle / pedestrian underpass feasibility design).
Aligning traffic volume onto the Avenues (the arterial
routes) to provide network capacity / efficiency around
the central city. Will assist with reducing traffic
volumes in the Core, supporting the cycle / pedestrian
network, and increase central city liveability. (Now
proposed to be deferred).
To convert street to full two-way operation to support
PT network efficiency and development of the North
Frame. Revised First Phase works designed to tie
in with completion of 2014 SCIRT works and avoid
later re - work. Later public realm enhancements
and full 2 way conversion to be carried out in
tandem with Salisbury Street conversion.
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Attachment 2 – Revised Transport projects
Project Name

Indicative
for

Costs

Revised
First
Phase (rounded to
nearest $0.1m)

Recommended Status, and key
changes from earlier First Phase
Programme

TP1 – Oxford Tuam swap with Hospital
superstop (funded separately)

$9.3m

Continue. (Council has prior
approved
concept
design
engagement)

TP2 – Armagh / Colombo

$4.6m

Continue

TP3 – Cambridge/Durham

$13.6m

Continue. Re – framed scope of
carriageway and kerbline renewals,
footpath and cycleway treatments,
with landscaping to complement
adjacent Avon River Precinct works.

$22m

This remains part of the 1st Phase
projects, however, no final decision
on this project will be made until a
final decision is reached on the
future of the Majestic building.

TP5 – Hagley south

$3.2

Continue. Subsequent works will
enhance the public realm of Hagley
Avenue.

TP6 – Fitzgerald Twin Bridges –
Enhancement Package

$6.6m

Retained
pending
CCC/SCIRT
bridge structural assessments. AAC
works would permit capacity
enhancements to 3 lanes in each
direction for Fitzgerald Ave, plus
additional
right
turn
lane
southbound on eastern structure.
Adds a new cycle / pedestrian
underpass (subject to further
detailed design assessment).

TP4 – Manchester Street
superstop (funded separately)

with

TP7 – Moorhouse/ Fitzgerald

Defer – ie removed from First
Phase programme

TP8 – Kilmore two-way

$0.1m

Interim lane marking and ducting to
align with 2014 SCIRT work, in
order to avoid later re – work. Defer
full public realm enhancement
project to deliver with Salisbury St
one way pair conversion to full 2
way traffic operations

TP9 - Tuam conversion – Durham to
Madras

$4.5m

Add to programme

TP10 - Lichfield St – Manchester to
Oxford

$3.9m

Add to programme

TP11 - Colombo St – Hereford to St.
Asaph

$3.8m

Add to programme

Establish 30 km/hr speed environment,
early works

$0.4m

Do early work implementation as
funds allow (remaining budget up to
$72m funding envelope)

TOTAL Cost of First Phase

$72m
(+ $4m
stops)

TRIM 14/405773

super-
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THE COUNCIL’S ROLE IN AFFORDABLE/SOCIAL HOUSING
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1.

2.

Contact Details

941 6343

PURPOSE AND ORIGIN OF REPORT

1.1

At its meeting on 27 February 2014 the Council resolved to seek the community's views
on the role of the Council in the provision of affordable (including social) housing,
particularly affordable rental housing.

1.2

Attached to this report is a draft statement of proposal for councillors to consider. If this
or any amended draft is approved, the statement of proposal will be distributed for
consultation with the community in accordance with the special consultative procedure.

EXECUTIVE SUMMARY

2.1

The Council is considering whether or not to become involved in the provision of
affordable housing in its district and to change the way it provides social housing. The
Council proposes to consult with the community before making decisions in respect of
these matters.

2.2

Council staff have prepared a draft statement of proposal that covers issues that the
Council may wish to include in the consultation process. The proposals are that the
Council:
2.2.1 approves an Affordable Housing Policy;
2.2.2 undertakes, as a new activity, a role in the provision of affordable housing in
Christchurch;
2.2.3 enters into a housing accord with the Crown;
2.2.4

negotiates with the Crown an agreement at fair market value for the sale and
purchase of Council-owned properties in Welles St and Colombo St for the
purpose of enabling the Crown to undertake mixed use developments, including
affordable housing;

2.2.5

makes a formal request to Christchurch City Holdings Ltd for the payment to the
Council of up to $50 million by way of special dividend, paid over three years;

2.2.6

establishes as a limited liability company an entity to be responsible for
managing the application of those funds and becoming involved in initiatives that
will support the Council's role in the provision of affordable housing;

2.2.7

subscribes for all of the shares in the new entity and appoints the first board of
directors;

2.2.8

at an appropriate time divests on agreed terms satisfactory to the council not less
than 51 per cent of the shares for the purpose of enabling the entity to become
eligible for registration as a community housing provider under the provisions of
the Housing Restructuring and Tenancy matters (Community Housing Provider)
Regulations 2014. Registration would entitle the provider to increased
Government assistance through the Income Related Rental Subsidy scheme;

2.2.9

leases to the restructured entity certain assets comprising the Council's social
housing portfolio, on terms that will ensure there is sufficient income to cover the
cost of repairs, maintenance and improvements;
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2.2.10 enters into arrangements with the Council's Social Housing Partners for the
redevelopment of land that has been identified as being suitable for affordable
housing;
2.3

3.

takes the appropriate steps to comply with all relevant statutory and regulatory
obligations, and the obtaining of all necessary approvals and authorities, that may be
required before the Council can undertake the activities and transactions referred to
above. This will include requirements under the Local Government Act 2002, Public
Works Act 1981 and Reserves Act 1977 and the Employment Relations Act 2000.

BACKGROUND

3.1

The Council, local community-based organisations, and the Crown, have all identified a
real need for more houses in post-earthquake Christchurch, particularly houses that are
affordable. This is when a household spends no more than 30 per cent of its gross
income on housing costs.

3.2

The starting point is whether or not the Council wishes to take an active role in the
fulfilling of that need and the provision of affordable housing in the city. It is a new activity
for the Council to undertake and there have been questions raised around whether or not
it falls within the purpose of local government set out in the Local Government Act 2002.
These are discussed in the attached draft Statement of Proposal (Attachment 1).

3.3

Advice on the matter has been sought from the Council's strategic legal advisor, Simpson
Grierson. Essentially the issue is that unless there is an express statutory duty or right
expressed in the LGA 2002, or any other Act, it is necessary to consider whether or not
any existing or new activity comes within the scope of section 10 of the LGA.

3.4

The relevant part of that section provides that the purpose of local government is to "meet
the current and future needs of communities for good quality local infrastructure, local
public services and performance of regulatory functions in a way which is most costeffective for households and businesses".

3.5

The role of local authorities is to give effect to that purpose. In performing that role they
must have particular regard to the contribution that a number of core services, set out in
section 11A of the Act, make to a local authority's communities. One of these services is
"libraries, museums, reserves, recreational facilities, and other community infrastructure".

3.6

The definition of "community infrastructure" in the Act involves Council ownership and
control of assets for the provision of public amenities. Affordable housing lacks the public
element of the term, in that housing is not generally open to the public at large.

3.7

The concept of local infrastructure is also its "public" nature. The advice to councillors
however, is that the provision of public sector rental housing can be regarded as
being "social infrastructure", a term that has been adopted by central government and
which appears to be in more common usage. In the Government's National Infrastructure
Report 2013 social infrastructure, including housing, is separately identified and
addressed as a significant sector of infrastructure. It is the legal view that whilst it is not
totally certain, affordable and social housing fall within the definition of local infrastructure
for the purposes of the LGA 2002.

3.8

The Council must also identify and evaluate all reasonably practicable options and select
the most cost-effective one available. The draft Statement of Proposal includes this
analysis. It is suggested that the most effective role for the Council would be to facilitate
and act as a catalyst for initiatives for the development of affordable housing.

3.9

If the Council decides that it wishes to have a role in the development of affordable and
social housing it is proposed that the Council adopts an Affordable Housing Policy. A draft
policy has been prepared by staff and is attached.
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3.10 The draft sets out principles and goals that would be relevant to the Council's objectives.
If the Council chooses to do so, it will be put out for consultation as part of the Statement
of Proposal.
3.11 Also attached is a housing accord between the Council and the Crown. Again, if the
Council wishes to, this document will be consulted on as well. The draft Statement of
Proposal contains comments on and extracts from the accord (Attachment 3).
3.12 Following the consultation process the options for the Council would be to either proceed
with the accord as currently drafted, decline to enter it or re-negotiate its terms.
3.13 As part of its commitment to the accord the Council has been asked by the Crown to sell
to it Council-owned land situated in Welles St and Colombo St (Sydenham Square). The
Crown has committed $75 million to a development of these sites that includes a mix of
residential, commercial and retail uses. The aim is to establish a community in and
around them that is compatible with their proximity to the Frame and the Sydenham area.
3.14 The proposal is that the Council sells the land at fair market value, although the
agreement with the Crown may include an arrangement for deferred payment. Further
information about this is contained in the draft Statement of Proposal.
3.15 A significant decision to be made by the Council is whether or not to formally request
Christchurch City Holdings Ltd to provide funding of $50 million over a period of three
years for the provision of affordable housing. A copy of a report from the Chief Executive
of CCHL to the Council's Acting Chief Executive is attached (Attachment 4). There is
also further information contained in the draft Statement of Proposal.
3.16 Reasons for and against requesting this money are canvassed in those documents.
Councillors must consider, however, whether or not it would be a cost-effective use of the
funds. It could elect not to put the matter in front of the community or, alternatively, seek
the community's views and preferences before making a decision.
3.17 As noted in the draft Statement of Proposal if the Council decided not to make the
request it could still develop its role as a catalyst for initiatives to be undertaken by other
parties, including the Crown. These could comprise (as stated in the draft housing
accord) fast tracking the rezoning of land through the Land Use Recovery Plan and the
District Plan Review, proceeding with the Council's social housing repair and rebuild
programme (including intensifications opportunities and redevelopment with the Council's
social housing partners).
3.18 A number of options open for consideration were described and evaluated by staff with
respect to the social housing portfolio and securing its financial sustainability. Summaries
of the evaluation are attached (Attachments 5, 6, 7).
3.19 If the Council decides to take a role in the provision of affordable housing, whether or
not it also decides to request and use the CCHL funds for this purpose, it is suggested
that the Council establishes an entity for undertaking the proposed activity. A number of
options for this are discussed in the draft Statement of Proposal, but the preferred
structure of such an entity would be a limited liability company. The reason for this is that
the corporate structure has a proven governance framework that works well between
shareholders, directors and management.
3.20 Initially the company would be a Council Controlled Organisation. It would therefore be
necessary for the Council to undertake a special consultative procedure before it could
decide to establish the company. The proposal for this is included in the draft Statement
of Proposal.
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3.21 Councillors may be aware that the Government has recently introduced new
regulations that
include
additional rental
assistance
for
organisations
providing accommodation for social housing tenants. This assistance is only available to
organisations that are eligible for registration as Community Housing Providers. In
an effort to encourage non-government organisations to increase their involvement in
social housing, the Government has stipulated that local authorities cannot apply for
registration.
3.22 The outcome is that if the Council wishes to access the higher level of assistance
available through this scheme it could no longer completely own or control its social
housing units. Following discussions with Ministry staff one option for the Council would
be to lease some of its social housing portfolio to an entity in which the Council had a 49
per cent or less interest. The Ministry is keen that if the Council was to take up a role in
the provision of affordable housing the new entity to be established by the Council could
also be the lessee in such an arrangement.
3.23 This would mean that at some point in the near future the Council would need to divest
itself of no less than 51 per cent of the shares in the entity to enable it to be eligible for
registration as a Community Housing Provider. Until the Council can identify one or more
non-government organisations that would be interested in taking up shares in the entity, it
is difficult to give any guidance on how the divesting of shares could be done in such a
way that the entity can still carry out activities in the area of affordable housing as
well operating a social housing portfolio. The Ministry has advised however that such an
arrangement would be acceptable under the new regulations.
3.24 The proposal to lease social housing assets to an entity in which the Council has no more
than a 49 per cent interest is included in the draft Statement of Proposal.
3.25 The Council has previously resolved to identify and enter into arrangements with a
number of social housing partners for the re-development of a number of the Council's
social housing complexes. This is also a component of the projects the Council has
agreed to undertake as part of the Land Use Recovery Plan. Council staff wish to get
started on a number of these but before doing so there is a need to consult on the
transfer of land and buildings out of the Council's ownership or control. This is because
they are described as strategic assets in the LGA 2002 and a decision cannot be made to
dispose of them unless a special consultative procedure is undertaken beforehand.
3.26 Any such arrangements would be subject to the Council taking the appropriate steps to
comply with all relevant statutory and regulatory obligations, and the obtaining of all
necessary approvals and authorities that may be required. This would include
requirements under the Local Government Act 2002, Public Works Act 1981 and the
Reserves Act 1977.
4

5

COMMENT

4.1

Comments relevant to this matter are set out either in the above paragraphs or in the draft
Statement of Proposal.

4.2

Councillors could decide to seek further information from staff before deciding whether or
not to put the draft Statement of Proposal (all or part of it) out for consultation.

FINANCIAL IMPLICATIONS

5.1

The financial implications of the proposals set out in the draft Statement of Proposal are
identified and referred to in that document.
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6.

STAFF RECOMMENDATION

That the Committee:
6.1

Receives the staff report.

6.2

Approve for distribution and consultation the draft Affordable Housing Policy (Attachment
2), Housing Accord (Attachment 3) and draft Statement of Proposal attached to the staff
report.

6.3

Adopt the following timetable for consultation:
6.3.1 public notification (The “Star”, “The Press” and the Council’s website) by 5 May
2014;
6.3.2 closing date for submissions – 5.00 pm on 9 June 2014;
6.3.3 hearing date for submissions – 27 and 28 June 2014.

6.4

7.

Authorise the Acting Chief Executive to make any necessary amendments to the
documents referred to in this resolution and to determine the form of a Summary of
Information and its distribution.

COUNCIL RESOLUTION

At its meeting on 24 April 2014, the Council considered this report and the supplementary
report, which provides detailed financial information on the same topic.
It was resolved to refer both reports, and to delegate authority, to the Earthquake Recovery
Committee of the Whole to make a decision on the staff recommendations contained in the
report.
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Statement of Proposal
that
The Christchurch City Council enters into a Housing Accord with the Crown;
Becomes involved in the provision of affordable housing in its district; and
Restructures the Council’s Social Housing Portfolio
DETAILS OF THE PROPOSAL
1

Introduction

1.1

The Christchurch City Council is considering:


entering into a Housing Accord with the Crown;



whether or not to become involved in the provision of affordable housing in its
district; and



re-evaluating the Council’s role in the area of Social Housing both in repair and
rebuilding of current housing stock and in future management structures.

1.2

In accordance with the requirements of the Local Government Act 2002, this
Statement of Proposal includes the details of the proposal, the reasons for them, an
analysis of the reasonably practicable options that are available to the Council and
any other information that the Council identifies as being relevant.

2

Summary

2.1

The following is a summary of the matters being consulted on through this special
consultative procedure. The Council is proposing that it approaches the issues and
objectives with a combination of initiatives.

2.2

The proposals are that the Council:


Approves an Affordable Housing Policy;



Undertakes, as a new activity, a role in the provision of affordable housing in the
Council's district. "Affordable housing" is defined as being "secure
accommodation for the wider population whose measurement is linked to the
household's ability to meet their housing costs while leaving sufficient income to
maintain an acceptable standard of living". The affordability threshold is the
spending of no more than 30% of a household's income on housing costs.



Enters a Housing Accord with the Crown that includes the provisions set out in
paragraph 9 of this Statement of Proposal.



Negotiates with the Crown an agreement for the sale and purchase of Councilowned properties in Welles St and Colombo St for the purpose of enabling the
Crown to undertake the development of a mix of affordable housing, commercial
and retail uses. The agreement would incorporate such terms as are necessary
to ensure that the developments proceed as proposed by the Council and the
Crown, including any deferred payment arrangements and the future use and
ownership of completed units.
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Makes a formal request to Christchurch City Holdings Ltd for the payment to the
Council of up to $50 million by way of a special dividend. Payment would be
made in instalments of up to $16.7 million per annum over three years.



Establishes as a limited liability company an entity to be responsible for
managing the application of those funds and becoming involved in initiatives that
will support the Council's role in the provision of affordable housing.



Subscribes for all of the shares in the new company and appoints the first board
of directors.



At an appropriate time, divests not less that 51% of the shares for the purpose of
enabling the entity to be eligible for registration as a community housing provider
under the provisions of the Housing Restructuring and Tenancy Matters
(Community Housing Provider) Regulations 2014.



Leases to the restructured entity certain assets comprising the Council's social
housing portfolio, on terms that will ensure there is sufficient income to cover the
cost of repairs, maintenance and improvements.



Enters into arrangements with the Council’s social housing partners for the
redevelopment of land that has been identified as being suitable for affordable
housing.



Takes the appropriate steps to comply with all relevant statutory and regulatory
obligations, and the obtaining of all necessary approvals and authorities, which
may be required before the Council can undertake the activities and transactions
referred to above. This would include requirements under the Local Government
Act 2002, Public Works Act 1981 and Reserves Act 1977.

3

Consultation

3.1

To comply with statutory obligation under section 56 of the Local Government Act
2002 the Council is undertaking a special consultative procedure (section 83 of the
Act). Section 56 requires this before the Council can make a decision to establish a
Council controlled organisation.

3.2

Transferring ownership or control of social housing assets also requires the use of the
special consultative procedure (section 97 of the LGA 2002). It is potentially one of
the options under consideration, therefore section 97 is relevant to the overall context
of the proposal.

3.3

Committing to the new activities proposed is not in the Council’s three year plan, or
draft annual plan. As a result, consultation using the special consultative procedure
is warranted. Similarly, the proposal to obtain income from Christchurch City
Holdings Ltd constitutes a departure from the Three Year Plan.

3.4

The special consultative procedure requires the Council to prepare a Statement of
Proposal that provides relevant information about the matters being considered.

REASONS FOR THE PROPOSAL
4

Objectives

4.1

To contribute to the provision of additional affordable and social housing in
Christchurch.
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5

Issues

5.1

There are a number of issues and reasons why the Council is considering this
proposal. They are:


a shortage of social and affordable housing;



the implementation of the Government Social Housing Reform Programme;



the impact of housing shortages on families; and



private sector involvement in social and affordable housing.

Shortage of social and affordable housing
5.2

The latest figures show that at the end of 2013 there were 11,000 fewer houses in
Christchurch than there were before the earthquakes. There is also real pressure on
rental markets from households that need to relocate while their houses are being
repaired. This could be up to 7,000 households at a time at present. The demand for
housing, together with an expected influx of up to 20,000 workers during the
rebuilding phase of the recovery, has resulted in significant increases in house prices
and rents (Ministry of Business, Innovation and Employment figures).

5.3

500 Housing NZ houses have been damaged, and are vacant pending repair or
replacement. Housing NZ is planning to build up to 700 replacement houses by 2015,
at a current rate of 31 per month.

5.4

The next largest landlord in New Zealand is the Christchurch City Council.

5.5

Prior to the earthquakes the Council owned and operated a portfolio of 2649 social
housing units at 117 complexes. Currently over 400 units are no longer available to
rent due to damage, issues with the seismic strength of some buildings or other
health and safety matters.

5.6

113 social housing units at five complexes are in the red zone and will be transferred
to the Crown at 2007.

Implementation of Government Social Housing Reform Programme
5.7

In 2013 the Government announced its Social Housing Reform Programme. If fully
implemented the programme would mean that the Government would purchase
services in a social housing environment that would enable greater consumer choice
and diversity. The emphasis would no longer be on the Government providing social
housing primarily through ownership (e.g Housing NZ) but on a greater percentage of
social housing being delivered by non-government providers.

5.8

The Housing Restructuring and Tenancy Matters (Community Housing Provider)
Regulations 2014 came into force on 14 April 2014. The regulations include the
criteria for the registration and management of non-government providers (defined as
community housing providers). Local authorities, Council controlled organisations
and their subsidiaries (unless operating at arms length) are not eligible for
registration.

5.9

The effect of this is that although some current Council social housing tenants will still
be paid the accommodation supplement the Council (as landlord) would not be
entitled to receive the Government's new rental subsidy (the Income Related rental
Subsidy). A registered community housing provider will be able to access these
funds.
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Impact of housing shortages on families
5.10

Social agencies report that the current housing shortage is having an impact on
families. Many have had to share accommodation with others, often in greater
numbers than the accommodation was originally designed for. The agencies deal
with referrals from schools and community organisations that have been
concerned for the welfare of these people and are seeking an urgent response to
their needs.

5.11

Several large not-for-profit funding organisations in the City have identified affordable
housing as being their greatest single challenge.

5.12

There is a clear correlation between warm, dry housing and the health and education
outcomes for children. The groups that spend most time in their houses are children
and the elderly and a lack of good affordable housing will have a disproportionate
effect on them.
The Council is aware of the impact on families that are sharing houses with others.
The Mayors Welfare Fund is receiving referrals for urgent housing needs from
schools and a number of community organisations. The biggest single need
identified by those organisations has been affordable housing.

Private sector involvement
5.13

The private market has not as yet been able to provide sufficient houses to meet
these needs. CERA, local authorities in the greater Christchurch district, Ngai Tahu
and NZTA have prepared a Land Use Recovery Plan that, amongst other things,
encourages councils to work collaboratively with interested developers and other
agencies. The aim is to provide good quality medium density housing that can be
built cost-effectively and at a price that will generate significant demand.

5.14

The plan notes that in Christchurch there are areas of residential development where
a significant proportion of the housing is owned by social and community housing
providers. These organisations are supplying housing for some of the most
vulnerable communities. With many of these houses damaged and requiring
rebuilding there is now an opportunity to provide more effectively for the community's
needs by delivering modern, well-designed efficient and comfortable homes (p19
Land Use Recovery Plan).

5.15

Accommodation is needed for rebuild workers and for householders whose homes
are being repaired or rebuilt. This demand competes with the permanent rental
housing market, thus putting pressure on existing stock.

5.16

In summary, there is a significant degree of stress in the community and it appears
the market alone is unable to deliver solutions. A particular challenge is to improve
the availability of lower cost housing (in addition to social housing) and to create an
environment, with both public and private sector involvement, that facilitates the swift
delivery of new affordable (and affordable rental) housing stock.

6

Definition of Affordable Housing and Social Housing

6.1

The Council's Social Housing Strategy prepared in 2007 states that although these
terms can be confused, "social housing" is housing which caters for those on very low
incomes finding it difficult to access the housing market and who may also experience
other barriers accessing suitable housing. Affordable housing more generally refers
to broader housing cost issues of home ownership and the availability of reasonably
priced rental housing" (p.4).
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6.2

While these comments were pre-earthquake, they are just as relevant today as they
were in 2007. The Strategy defines affordable housing as being "secure
accommodation for the wider population whose measurement is linked to the
household's ability to meet their housing costs while leaving sufficient income to
maintain an acceptable standard of living". The Royal Commission on Social Policy
adopted a rental affordability threshold based on rents being between 25% to 30% of
gross income. A similar assessment of home ownership affordability is used by
finance institutions when calculating mortgage repayments" (p 32).

6.3

The Strategy defines social housing as "not-for-profit housing programmes that are
supported but not necessarily delivered by [central or local] government to help low
and modest income households and other disadvantaged groups to access
appropriate, secure and affordable housing [ie. within their means]". The Strategy
states that "social housing has also been used to describe situations where the
market has been unable to provide housing for those on very low incomes and/or
those experiencing other barriers. In this sense the term is different from affordable
housing, although the two can be confused and used interchangeably" (p.32).

6.4

The Land Use Recovery Plan uses similar definitions, including that "housing is
affordable when a household spends no more than 30% of its income on housing
costs".

6.5

The Housing Accords and Special Housing Areas Act 2013 refers to “affordability”
criteria, such as median house prices, median household income, individual income,
median multiple (the median house price divided by the gross annual median
household income) and any other relevant matter. The Ministry of Business,
Innovation and Employment has been gathering this data.

6.6

For the purposes of this proposal, the preferred basis for assessing affordability is
derived from the Council's Social Housing Strategy, that is a threshold based on
housing costs being no more than 30% of gross income.

OPTIONS ANALYSIS
7

The Council's Response

7.1

At its meeting on 27 February 2014 the Council resolved to seek the community's
views on the role of the Council in the provision of affordable (including social)
housing, particularly affordable rental housing.
A wide range of options were identified in the course of preparing this Statement of
Proposal. These are set out in various tables and spreadsheets in appendices one.

8

Proposed Affordable Housing Policy

8.1

The Council proposes to implement an Affordable Housing Policy. As part of this
consultation process, the Council is seeking public comment on its proposed
affordable housing policy. A copy of a draft document is attached.

8.2

The Council sees this policy as an important element of the role it proposes to have in
the provision of affordable housing. It sets out principles and goals that are relevant
to the Council's objectives.

8.3

The community is invited to comment on the draft policy.
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9

Undertaking a New Role in Affordable Housing and Entering into a Housing
Accord with Crown

9.1

The Council proposes to enter into a Housing Accord with the Minister of Housing,
under the Housing Accords and Special Housing Areas Act 2013. A copy of the draft
Housing Accord is attached to this proposal.
Entering into a Housing Accord on the terms currently negotiated with the Crown, will
assist the Council to work with the Crown (and other parties) to deliver the objectives
and address the issues identified in this proposal.
By entering into the Housing Accord the Council would also be committing to the
undertaking of a new activity. It would be accepting a role in the provision of
affordable housing in the Council’s district.

9.2

The options for the Council are to:


Commit to a role in the provision of affordable housing and enter into the Housing
Accord as currently drafted;



decline to commit to a role in the provision of affordable housing and therefore
decline to enter into the housing accord;



Commit to a role in the provision of affordable housing and enter into an
amended Housing Accord.



Commit to other initiatives in the provision of affordable housing that the Council
is able to be involved with.

9.3

The Council is considering committing to a role in the provision of affordable housing
and to entering into the draft Housing Accord on the terms attached to this proposal.

9.4

The Housing Accords and Special Housing Areas Act defines a Housing Accord as
"an agreement to work together to address housing supply and affordability issues in
the district of [a] territorial authority". In particular an accord is to set out how the
participants will work together and agreed targets for residential development in an
authority's district.

9.5

The draft Housing Accord document prepared by the Crown and the Council aims to
increase the immediate and longer term supply of affordable homes in Christchurch.
It recognises that a fully functioning housing market is essential to building strong and
healthy communities, as well as having economic benefits. The goal at the end of the
accord period is to restore a well-functioning market in Christchurch with sufficient
supply at the lower end to ensure adequate access to housing for those with lower
incomes.

9.6

The accord also aims to support the sustainable provision of social housing by
increasing the quantity of social housing stock and by better matching the nature of
the stock to demand.

9.7

The draft Housing Accord document notes that an increase in demand for housing,
coupled with a fall in supply and the loss of stock as a result of the earthquakes
(especially at the lower end of the market) has created an environment in which
housing is becoming increasingly unaffordable. This is being made worse by factors
such as the relocation of red-zone residents, workers coming to Christchurch for the
re-build, and households needing access to temporary accommodation whilst
earthquake repair or rebuilding work is undertaken.
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9.8

To address these issues the Crown and the Council aim to increase the supply of
temporary and affordable housing, improve the supply and quality of social housing,
remove regulatory impediments to residential development and encourage innovative
design and manufacturing. A number of initiatives are already underway or are
proposed. These include:



Temporary accommodation - this is being provided directly through facilities such
as those at Linwood Park, Kaiapoi Domain, Rawhiti Domain and Rangers Park
and with assistance under the Canterbury Earthquake Temporary
Accommodation Service and the Temporary Accommodation Assistance rent
allowance scheme;



Investment in social and community housing - including the $1.1 billion Housing
New Zealand Canterbury Investment Plan, $24 million from the Crown's Social
Housing Fund and $10 million from the Canterbury Community Trust;



Enabling land supply - fast-tracked re-zoning of land under the Land Use
Recovery Plan and the upcoming District Plan reviews;



The Crown's Social Housing Reform Programme;



The Council's social housing repair and rebuild programme - this
includes working with social housing partners on developing opportunities
for more intensified mixed tenure housing.

9.9

It should be noted that if the Council decides not to ask Christchurch City Holdings
Ltd for a special dividend of $50 million, this provision will be removed from the
Housing Accord.

9.10

The Crown and the Council have agreed on specified targets that they hope to
achieve, through a combination of direct Council and Crown action and partnerships
with private and community housing providers and developers. The targets are:



10% reduction in the number of households paying more than 30% of their
income on housing;



An increase in the proportion of new building consents with a value of less than
$250,000 (value of consent only);



700 additional social housing units are added to the total social housing stock in
Christchurch by December 2016.

9.11

If the Council decided not to commit to a role in the provision of affordable housing
and therefore not to enter into the accord it could put at risk some of the initiatives set
out in this statement of proposal. These include the development of the Council’s
Welles Street and Colombo Street properties and the opportunity to work with the
Crown on the priority actions identified to increase affordable and social housing.

9.12

If the Crown and the Council are unable to reach agreement on the terms of a
Housing Accord the Minister of Housing may recommend that areas within
Christchurch are declared to be special housing areas (Section 16 Housing Accords
and Special Housing Areas Act 2013). The effect of this would be greater Ministerial
control of residential development in such areas.

9.13

The Council believes that this would not be in the best interests of the city. There is
more benefit to be gained from working with the Crown through (amongst other
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things) the Housing Accord and with the Council’s regional partners on the initiatives
to address urgent housing needs.
For these reasons the first option in paragraph 9.2 is the preferred option.
10

Sale of Welles St and Colombo St properties to the Crown

10.1

The Council proposes to enter into an agreement with the Crown for the sale and
purchase of Council owned land at Welles Street and Colombo Street, to be used for
development of affordable housing, together with commercial and retail use.

10.2

The options are:


To retain the land for other Council use;



For the Council to carry out the proposed development;



To sell the land to another party;



To sell the land to the Crown for its proposed development;



To retain the land and enter into a joint venture and/or leasing arrangements with
the Crown.

10.3

The preferred option is to sell the land to the Crown. The reasons for this are
discussed below.

10.4

The Council sites are in Welles St (formerly Simpson Appliances) and Colombo St
(known as Sydenham Square). They have become more strategic than previously
because of their locations (Welles St is situated within the area designated in the
Central City Recovery Plan as the Frame) and Sydenham Square is within the area
covered by the Sydenham Master Plan.

10.5

As one of the initiatives under the Housing Accord the Council has agreed to consider
the sale of both sites to the Crown for a mixed use development, comprising medium
density housing and commercial/retail uses. It is proposed that initially the
developments may be used for the provision of temporary accommodation, both for
rebuild workers and householders whose homes are being rebuilt and repaired.
Once the demand for temporary accommodation is achieved, there may an
opportunity for the completed development to become long term affordable housing.

10.6

The draft Housing Accord provides that any sale would be at a fair market value for
each site, although the Council and the Crown are likely to negotiate an arrangement
for deferred payment if the transaction went ahead. The Crown has offered to
establish a fund to be known as the "Christchurch Housing Accord Fund" and
to commit $75 million to the development of the Welles Street and Colombo Street
land.

10.7

In considering this proposal the Council has to take into account the effect of the
Public Works Act 1981. This requires the Council to offer to sell to the person from
whom it was acquired, any land that the Council holds for a public work if that land is
no longer required for that or any other public work.

10.8

In the case of the Welles St and Colombo St properties, they were purchased with a
view to encouraging private development in accordance with the Council's objectives
for the central city. The Council was not itself intending to undertake the
developments. In any event to the extent that the Public Works Act might apply the
vendors at the time of purchase each agreed to waive any "offer back" rights they
might have had under the Public Works Act.
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10.9

The Council's position is that it is able to sell the properties to the Crown without
having to have regard to the Public Works Act. However, the Council will have to
demonstrate that, in selling the land, it has acted in accordance with sound business
practices (section 14(1)(f) of the Local Government Act 2002.

10.10

As part of the transaction, it is intended that any agreement for sale and purchase will
contain such conditions as are necessary to ensure that the developments proceed
as proposed by the Council and the Crown, providing for any deferred payment
arrangements and the appropriate future use and ownership of completed units.

10.11

As noted earlier, there are other options:


Firstly, the Council could decide to retain the land to use for other purposes.



Secondly, the Council could carry out the proposed development. Given its
current financial position the Council is unlikely to be able to do this.



Thirdly, the Council could seek expressions of interest from the private sector.
They would need to fit the criteria for both sites as set out in the Central City
Recovery Plan and the Sydenham Masterplan. The proposed development to be
undertaken by the Crown would meet this criteria (mixed use, medium density,
some open space).



Fourthly, the Council could negotiate terms with the Crown that did not involve
the sale of the land. For example, the Council could consider entering into a joint
venture with the Crown, or a ground lease of the sites rather than a sale with
deferred payment options.
This is not the preferred option because the Council will be negotiating the
agreed terms of any sale to the Crown, including the nature of the development,
the long term use and ownership of the sites and the on-going responsibilities of
each party. This would be better achieved through a sale process rather than the
negotiation of ground leases (with associated management and administrative
costs).

10.12

Later in this proposal there is a discussion of different options for managing and
progressing the Council's role in the provision of affordable and social housing, one of
which is to establish a separate entity for that purpose. So far as the Welles St and
Colombo St properties are concerned, the Council proposes to proceed with a sale to
the Crown that does not involve any entity other than the parties themselves. This
would have the advantage of enabling the project to progress as quickly as possible.

11

Council Investment in Affordable Housing

11.1

The Council is considering the commitment of its own financial resources to initiatives
that will assist with the resolution of the issues referred to above. The proposal
currently under consideration is for the Council to ask its investment company,
Christchurch City Holdings Ltd (CCHL) for additional dividend income of up to $50
million to be used for this purpose. It is proposed that the funds be provided over a
period of three years.

11.2

Other options are:


Not to seek this funding, in which case the Council is unlikely to be able to make
significant capital contributions to achieving the targets set out in the draft
Housing Accord.
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If that was the case, the Council could still develop its role as a catalyst for
initiatives to be undertaken by other parties, including the Crown. This could
include (as noted in the draft Housing Accord).


Fast tracking the re-zoning of land through development of the land use
recovery plan and the district plan review;



The Council’s social housing repair and rebuild programme (this includes
intensification opportunities and redevelopment with the Council’s social
housing partners);



Supporting any other initiatives for the development of affordable housing.

CCHL has indentified a number of implications arising from the proposal.
11.3

11.4

The first is that CCHL would need to borrow the funds requested which, it is
estimated, will have long term financial effects including:



Adding to CCHL's ongoing costs, as the additional borrowing would increase
base debt in the company;



If the debt is put fully in place, after 2017 the ongoing cost to service the
additional borrowing is estimated to add approximately $3.3 million per annum to
CCHL's operating costs (assuming an interest charge of 6.6% p.a.);



The impact on net profit after tax and as a consequence dividend flow would be a
reduction of approximately $2.3 million per annum in funds that could otherwise
be available to the Council for other purposes, including being applied to reducing
the level of rates;



Under current budget assumptions, CCHL debt is expected to peak at $619
million in 2021, which would be close to the current maximum limit on CCHL
borrowing ($650 million). If this proposal was to proceed it would be necessary
for the Council to agree to extend this limit to at least $700 million;



The additional debt of $50 million would also be reflected in the Council's group
balance sheet;



This could have an effect on the Council's Standard and Poor's credit rating of A+
(qualified with a negative outlook), although there may be other, as yet
unknown, factors that could have an impact on the rating as well;



A downgrade of the credit rating to A could add an additional cost to the Council
and CCHL's debt servicing costs.

From the Council’s perspective:


The effect on rates is estimated to be 0.23% in 2014/15, 0.43% in 2015/16 and
2.66% in 2016.17.



The loss of dividend income, at least in the short-medium term, could make it
more difficult for the Council to achieve its targets for reducing debt.



There may be other factors that could impact on CCHL’s projected debt limits, not
just the effect of the proposal.
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11.5

If the proposal proceeds, CCHL would pay the funds requested as special fully
imputed dividends, as and when the Council indicates it has the need for them but at
no more than $16.7 million in any one year.

11.6

The loss of dividend income may be offset by the fact that if the Council's initiatives
have the hoped for catalysing effect, there will be additional houses provided in the
Christchurch district (the replacement of pre-earthquake stock as well as new
construction activity). It has been estimated that for every additional 1750 houses the
Council's rating base is increased by 1% (currently approximately $3 million).

11.7

The levels of funding proposed by the Council and the Crown are only likely to meet
10% to 20% of total target of 3,000 houses if funded directly. The Council would seek
to use its and the Crown’s investment to catalyse private sector funding sufficient to
reach the target levels.

11.8

Once the CCHL funds are in the Council's hands it is proposed that they be held in
a Special Fund that would accrue interest until such time as payments out are made.
Special funds are recorded in the Council's accounts, along with the movement of
money in and out.

11.9

The second implication is the structure to be established for the purpose of
receiving and applying the funds to be paid by the Council.

12

Governance Options

A number of options have been identified.
12.1

12.2

Three governance options in particular, are outlined in the following paragraphs.
They are:



Using a company structure as a Council Controlled Organisation (CCO);



Using a Council business unit;



Using a special purpose trust or similar not for profit structure.

The preferred option is to use a company structure. The reasons for this are
discussed below.

CCHL or subsidiary
12.3

CCHL does not consider that the entity to be established would fit within the CCHL
portfolio, because it is expected that the entity would be structured so that it would
have to re-invest its profits or break even. This is inconsistent with the rest of the
CCHL group, which has as one of its objectives an increase in shareholder value and
regional prosperity through growth, investment and dividend payments (2014
Statement of Intent).

12.4

However all Council-Controlled Organisations including CCHL, whether trading for
profit or not, are required by section 59 of the Local Government Act 2002 to "exhibit
a sense of social and environmental responsibility by having regard to the interests of
the community in which it operates and by endeavouring to accommodate or
encourage these when able to do so".

12.5

An advantage of the funds being paid into a CCHL controlled entity (e.g. a wholly
owned subsidiary) would be that CCHL's existing frameworks could be used to put
commercial management and structures in place. This could mean that factors such
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as commercial independence and the ability to appoint relevantly skilled
professionals, enter into commercial arrangement with the private sector and specify
drawdown requirements from CCHL would be enhanced. Although it is not the
Council's preferred option, it is nevertheless an option to be considered in this
consultative process.
12.6

The Council proposes that if funds are received from CCHL they are paid to the
Council which will then determine how they are to be applied, as noted above.

12.7

This requires consideration of the options available for dealing with this:

Council business unit
12.8

Firstly, there could be a unit set up within the Council. This might allow the unit to
more easily align itself with the functions of other units also active in the areas
of affordable housing. On the other hand there would be a risk that the Council could
come into conflict with the private sector and potentially a reduced ability to recruit
external expertise.

Special purpose trust
12.9

Secondly the Council could establish a special purpose trust or similar not-for-profit
structure. However if the Council was to continue with or take a greater role in the
provision of affordable and social housing, that role is likely to be varied and include a
level of development activity. A trust structure may not be the best model for
attracting and becoming involved with other stakeholders in these areas. A strong
commercial focus and an appropriate governance structure employing the right skill
sets would be necessary.

Preferred entity
12.10

Key issues for the Council have been identified as including the allocation of risk
amongst stakeholders, engagement models (such as equity participation,
contracting and alliance-type arrangements), and optimising capital
contributions. There would be a need to work through financing structures that
appropriately allocate risk and which would deliver returns to the various parties that
the Council may wish to be involved with.

12.11

Any entity responsible for managing funds for the Council and for other stakeholders
would also need to deal with banks, private equity, not-for-profit-groups, nongovernment organisations and central and local governments, each of which may
have different financial requirements. A company structure, with a proven
governance framework that works well between shareholders, directors and
management, is considered to be the best for addressing those and the other issues
that would inevitably arise.

12.12

This is the Council's preferred structure for facilitating any role it may wish to have in
affordable housing, including the direct investment of any funds. The entity would be
tasked with finding and working with appropriate delivery partners (builders,
developers, long term owners, banks etc). It would also look to find ways in which the
entity could use, to maximum effect, any capital investment by the Council and the
reduction of construction costs so that the 'affordable' definition can be met. These
objectives align with those specified by the Council and the Crown in the draft
Housing Accord.

Proposed Structure of the Entity
12.13

The structure of the entity is the next thing to be considered.
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12.14

The first option is for the Council to establish the entity as a company that would
initially be a Council-Controlled Organisation, with the possibility that it may operate
as a trading organisation for the purpose of making a profit (a CCTO). The Council
would hold all the shares in the company and appoint its first board of directors.

12.15

The board would then recruit and appoint the necessary staff, including a chief
executive. If the CCHL funding is requested by the Council the intention is that
Council would provide the necessary initial capital for this, with the intention that it
secures its investment, for example, by way of the issue of redeemable preference
shares to the Council.

12.16

The board and its staff would be responsible for identifying and assessing possible
initiatives requiring either the direct investment of funds or that would facilitate the
development of affordable housing. There may also be the opportunity to attract
further equity partners, such as other non-government-organisations.

12.17

Later in this document is a proposal that the Council leases some of its social housing
assets to the entity. The reason for this is to enable the Council to comply with new
rules for the provision of social housing, introduced by the Social Housing Reform
(Housing Restructuring and Tenancy Matters Amendment) Act 2013. To qualify for
financial assistance (Income Related Rental Scheme) tenants must be renting
accommodation owned or operated by a community housing provider registered
under that Act.

12.18

Regulations under the act, which came into force on 14 April 2014 set out eligibility
criteria for registration as a community housing provider. An applicant for registration
must not be a local authority, a CCO, or "a subsidiary of a local authority or councilcontrolled organisation unless the subsidiary is operating at arm's length from the
local authority or council-controlled organisation." The only ownership structure
option available to secure eligibility for registration as a community housing provider
would be for the Council to own no more than 49% of any registered provider, and for
that provider to operate at arm's length from the Council.

12.19

If the lease proposal is adopted, and the Council used the same entity that is being
proposed for affordable housing, 49% ownership would be the limit of the Council's
interest in that entity. Procedures would need to be put in place at a management
and governance level to reduce the Councils interest and ensure that the provider
operated “at arm's length”.

12.20

While the regulations do not define what is meant by “subsidiary” of a local authority,
the Council has been advised by the Ministry for Business Innovation and
Employment that leasing social housing assets to an entity in which the Council has a
49% or less interest would be permitted under the regulations. This would enable the
entity to be eligible for registration as a community housing provider.

12.21

Four broad option have been identified that could be used to divest the Council of
ownership of a CCO to enable it to qualify as a Community Housing Provider. They
are:
a)

Establish a CCO as a jointly owned company with other organisation(s) owning
51% of shares;

b)

Establish a CCO as a fully Council owned company and then sell 51% of
shares to other organisation(s);

c)

Establish a CCO as a full Council owned company and then issues new shares
(51%) to other organisation(s);
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d)

Establish a CCO, which then sets up a subsidiary company/organisation with
51% of shares, and/or voting rights as the case may be, being transferred to a
third party.

12.22

Option a) is not practical in the present circumstances, because no other party or
parties have yet been identified to be part of the establishment of the CCO.

12.23

As a variation on options b) and c) above, it would be possible to establish a CCO as
a fully Council owned company and then create new classes of shares for sale/issue
to a third party, in such a manner that the different classes of shares allocated would
have the consequence of the organisation no longer being a CCO.
These options would need to be considered alongside other eligibility criteria for
registration as a community housing provider.

12.24

In order for the entity to carry out both functions (i.e. affordable housing initiatives and
the leasing of social housing units) a structure would need to be put in place to deal
with that. One of the options would be to allocate differing rights to the parcels of
shares making up the entity (and which would necessarily include one or more other
organisations that are eligible for registration as community housing providers).

12.25

It is proposed that the lease terms to be negotiated would generate sufficient funds to
meet the future repair and maintenance costs of the portfolio.

12.26

A proposal to establish a Council-Controlled Organisation can only be adopted in
accordance with the special consultative procedure (Section 56 of the LGA 2002).
This is being undertaken as part of the proposals currently being consulted on.

13

Future of the Council's Social Housing Assets.

13.1

The Council is considering its future role in the provision of social housing.

13.2

Council staff have identified that in order to meet the current and long term cost of
owning and operating its social housing a significant rent increase (45%) would be
required. At present tenants who are eligible for assistance receive an
accommodation supplement from the Government that would reduce the effect of
such an increase.

13.3

Local authorities are not eligible for registration as community housing providers. The
effect of this would be that although current eligible tenants will still be paid the
accommodation supplement the Council would not be entitled to receive the benefit of
the Government's new rental subsidy (the IRRS).

13.4

Council staff have considered a wide range of options for dealing with the situation.
These are set out in the CCC Social Housing Portfolio Options and Clarification as
Attachment 1.

13.5

The preferred option is to lease land and buildings in the Council's social housing
portfolio to an entity in which the Council has a 49% or less interest. This is
discussed below.

13.6

The Council could decide to do nothing. The effect of this would be that minimal rent
increases (say at CPI levels) would not be sufficient to meet normal repair and
maintenance costs. It has been identified that rent would have to increase by 45% if
the existing social housing portfolio is to be financially sustainable over the long term.
Even then significant borrowing may be required.

334

ATTACHMENT 1 TO CLAUSE 10
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

13.7

In addition, the Council would not be eligible for IRRS assistance if it was not a
registered community housing provider. Under the IRRS scheme the provider will be
able to set rents at market levels and the Government would pay the provider the
difference between what a tenant is able to pay and a market rent. This means
additional income for registered providers, and the ability to maintain and develop
their properties to a better standard than might otherwise be the case. Under the
existing scheme, the Council's tenants are paying just over 50% of market rents,
following a recent increase of 4.9%.

Lease
13.8

The Council proposes to lease the land and buildings comprising the Council's social
housing portfolio to the same entity that it would establish for the purpose of
undertaking the affordable housing initiatives. It would be necessary for the Council
to transfer at least 51% of its interest in the entity to other, non-government
organisations that may wish to become part of an organisation that is eligible for
registration as a community housing provider.

13.9

The leasing arrangement would be structured so that there would be sufficient
income generated to enable repairs, maintenance and improvements to be carried
out, whether by the Council as owner or the provider as lessee. Rents would be set
at market levels, thus generating more income than is possible at present.

Other affordable/social housing assets
13.10

As part of its role in affordable and social housing the Council proposes to enter into
partnership arrangements for the redevelopment of land it already owns. It has
already identified, through a tender process, social housing partners for this purpose.

13.11

The Council wishes to pursue this model, which contemplates making land available,
at fair market value (although deferred payment might be offered), for development.
This could include affordable housing, redeveloped social housing and private
housing for sale or rental as affordable housing. Alternatively some land may be
leased to an entity that will be eligible for registration as a community housing
provider.

13.12

Land or buildings owned by the Council for affordable/social housing are strategic
assets (Section 5 of the LGA 2002). This means that before any decision is made to
transfer ownership or control of them the Council must undertake a special
consultative procedure (Section 97 of the LGA 2002, as modified by an Order in
Council in 2013).

13.13

Any transfer of land or building comprising a strategic asset will be subject to the
outcome of this special consultative procedure and any other statutory or regulatory
obligation the Council may have. This may include (amongst other things)
compliance with the processes and procedure required by the Reserve Act 1977 the
Local Government Act 2002 and the Public Works Act 1981.

14

Legal Considerations

14.1

A number of issues arise with regard to the proposals set out in this document. In
particular:

14.2



Whether the proposals come with the scope of the purpose of local government;



Whether the proposal is most cost-effective for households and businesses

The following matters are also relevant:
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Balancing the interests of different sectors in the community.



Consideration of the fact that social housing is a strategic asset;



Whether the Council is undertaking commercial transactions in accordance with
sound business practices;



Whether the Council is exercising prudent stewardship and the effective and
efficient use of resources.

Purpose of local government
14.3

Firstly the role of a local authority, which is is set out in section 11 of the Local
Government Act 2002. This is to give effect to the purpose of local government
stated in section 10 of the Act.

14.4

Unless there is an express statutory duty or right expressed in that or any other Act, it
is necessary to consider whether or not any existing or new activity comes within the
scope of section 10. Following a recent amendment, that section now provides that
the purpose of local government is to:



Enable democratic local decision-making and action by, and on behalf of,
communities; and



Meet the current and future needs of communities for good quality local
infrastructure, local public services and performance of regulatory functions in a
way which is most cost-effective for households and businesses.

14.5

"Good quality" is defined in section 10(2), as meaning infrastructure, services and
performance that are efficient, effective, and appropriate to present and anticipated
future circumstances.

14.6

The changes to the purpose statement narrow, to a material degree, the powers of
local government as set out in section 12 of the LGA 2002. For the Council to
use those powers lawfully with regard to the provision of affordable housing it would
first need to establish that this activity comes within the role of the Council, and the
purpose of local government.

14.7

Neither “local infrastructure” nor “local public services” is defined in the LGA 2002,
although "community infrastructure" is listed in section 11A as one of the core
services of a local authority. Its definition in section 197(2) of the Act involves Council
control and ownership of assets for the provision of public amenities. However,
affordable housing lacks the public element of the term in that housing is not
generally open to the public at large.

14.8

The concept of local infrastructure is essentially its "public" nature. In that
context, the Council believes that provision of public sector rental housing is "social
infrastructure", a term that has been adopted by central government and which
appears to be in more common usage. In the Government's National Infrastructure
Report 2013 social infrastructure, including housing, is separately identified and
addressed as a significant sector of infrastructure. In the Council’s view, affordable
and social housing fall within the definition of local infrastructure.

14.9

The Council has interpreted “local” as simply referring to activities undertaken
within the Council's district. It further believes that as a result of the effects of the
earthquakes the Council's involvement in the provision of affordable and
social housing is for the purpose of meeting the particular current and future needs of
the Christchurch community.
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14.10

The Government has itself recognised this by looking to work together with the
Council to address housing supply and affordability issues in Christchurch, through
the Housing Accord.

Cost-effectiveness
14.11

Finally, there is the issue of cost-effectiveness. To comply with its obligations under
the LGA 2002 the Council must identify and evaluate all reasonably practicable
options and select the most cost-effective option available for developing its role in
the provision of affordable and social housing

14.12

The ultimate aim is the addition of 3,000 affordable houses and 700 social housing
units in Christchurch. At an estimated average cost of $350,000 per house, achieving
the affordable housing target would require a total investment of $1.05 billion
($350,000 x 3,000). 700 social housing units is estimated to cost $0.17 - 0.24 billion
(at $250 - 350,000 each).
The Crown and the Council in the draft Housing Accord have as their aspirational
targets;


A 10% reduction in the number of households at the 40th percentile of household
income paying more than 30% of that income on housing; and



A net increase of 700 social housing units in Christchurch (including Council,
Housing NZ Corporation and community housing provider stock) by the end of
2016.

14.13

The Council proposes to fund its financial commitment through special dividend
payments from CCHL. The Council or the entity it proposes to establish will need to
ensure that the funds are applied in a way that is cost effective for households and
businesses in the Councils district.

14.14

One aspect of this is the loss of the opportunity to spend those funds on other
projects. Another is the cost to CCHL and the Council of servicing the debt incurred
to make the funds available.

14.15

The Council believes its most effective role would be to facilitate, or catalyse,
initiatives identified by the entity it proposes to establish. This could involve, for
example, assisting the private sector with the delivery process by supporting funding
arrangements, streamlining approvals, and procuring funding from banks and other
providers.

14.16

The entity might consider offering rental guarantees to developers with a view to
bringing rents to an affordable level and creating confidence amongst private
investors. Such initiatives would need to be incidental to the development of
properties for low cost rental purposes, if the Council is to comply with its obligations
under the Local Government Act 2002.

14.17

The eventual return on the Council’s investment is expected to be from an increase in
the rating database, rising income, an increase in affordable rental housing and the
benefits derived from the development of social housing. The return is likely to be
community-based as well as financial.

14.18

The least cost effective option would be that the entity simply spends the CCHL funds
on the construction of new affordable houses (approximately 125-140 houses for $50
million). This would not be justified given the scale of development required and the
cost of capital of the funds employed.
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14.19

Irrespective of the initiatives which are ultimately put into effect the Council’s
monetary contribution is only approximately 5% of the funding required to meet the
objectives. As such, Council’s primary opportunity could be to lead and catalyse the
affordable housing sector. The funds proposed to be allocated by the Council would
be made available under the structures and terms set out in this Statement of
Proposal. The final investment decisions would rest with the entity.

14.20

$1.3 to $1.4 billion is a significant sum to bring into the social and affordable housing
sector in Christchurch. This sum will be made up of debt and equity, both of which
will require some level of ‘return on capital’. It will be a challenging task to source this
quantum of funding. Developing a model which can bring the various parties involved
in delivering and owning these assets is a key catalysing task to be addressed by the
entity that the Council proposes to establish.

14.21

The effect on the Council’s planning process of sourcing funds from CCHL is referred
to in Attachment 4.

ATTACHMENTS
Attachment 1: CCC Social Housing Portfolio Options Clarification
Attachment 2: Description of Options for Social Housing Portfolio
Attachment 3: Social Housing Option Analysis
Attachment 4: Report from the Chief Executive of CCHL
Attachment 5: Statement of Proposal
Attachment 6: Affordable Housing Policy
Attachment 7: Housing Accord
Attachment 8: Options for Christchurch City Council to Provide Social and Affordable Housing
SUBMISSIONS
This Statement of Proposal will be available for inspection during ordinary office hours at the
following places:


Civic Office, 53 Hereford Street, Christchurch



Christchurch City Council libraries and service centres.

A copy of the document may also be viewed on the Council’s website
http://www.ccc.govt.nz/haveyoursay. A summary of the information contained in the
Statement of Proposal will be distributed as a basis for general consultation.
Submissions may be made in writing to the Council between Monday 5 May 2014 and
5.00pm on Monday 9 June 2014. Submissions may be made:


electronically at http://www.ccc.govt.nz/haveyoursay



by using the submission form attached to the Statement of Proposal



or in any other written form to the Christchurch City Council, PO Box 73013, Christchurch,
8154

Any person who makes a submission will have the opportunity to be heard by the Council if
this is requested. Hearings will be held on 27 and 28 June 2014.
The Local Government Act 2002 required the Council to make all written submissions
available to the public. This requirement is subject to the provisions of the Local Government
Official Information and Meeting Act 1987. Any persons wishing to have information
contained in their submission withheld should first discuss this with the Council Secretary,
Clare Sullivan.

TRIM: 14/416340
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Attachment 2:

Christchurch City Council – Earthquake Recovery Affordable Housing
Policy
Purpose
This Policy recognises that affordable housing is an essential element to building strong and
healthy communities. The Policy’s overall aim is that the people of Christchurch have access
to secure, healthy affordable homes.
The Affordable Housing Policy supports four key Council Community Outcomes:
Liveable City:

There are affordable housing options in Christchurch
Christchurch has good quality housing
Christchurch has a range of housing types
There is sufficient housing to accommodate residents

Context
Affordable, secure, quality housing underpins good health, economic, environmental and
social outcomes. Housing, especially affordable housing, is a vital part of our community
infrastructure, and so is much more than just the bricks and mortar. This means that each of
the public, private and community sectors has a valid and valuable part to play in a range of
roles to meet the affordable housing challenges facing Christchurch.
The Canterbury earthquakes have had a significant impact on the demographic changes and
socio-economic challenges to housing that Christchurch was already facing. The clear supply
gaps of both affordable rental and affordable owner-occupied housing on Christchurch’s
housing spectrum have been brought sharply into focus since the earthquakes. Housing
inequality is a big challenge for Christchurch as it leads to social and economic inequality,
with long term impacts on children in particular. Groups expected to continue to be most
under housing pressure include retired, one person, and single parent households.
Affordable rental housing is often a vital step for those readying themselves for purchasing a
house, as well as a necessary space for those unable or unwilling to do so. However, along
with difficulties accessing affordable rental housing Christchurch’s home ownership rates
have fallen, with younger families experiencing the largest declines in home ownership rates.
These trends have long term implications for the health and well-being of the City if
households continue to struggle with access to affordable housing.
Affordable housing is crucial for people to have housing options and pathways available to
them throughout their lives. A sound policy framework, leadership commitment, and a sound
awareness of its actions will be needed by the Council to achieve its affordable housing goals.
Scope
Affordable housing is generally held to be where low to modest income households (i.e. those
households with incomes below the 40th percentile of the household income range) spend no
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more than 30% of their gross income on rent or mortgage costs. Other important
considerations are the housing-related energy and transport costs.
The Council’s Social Housing Strategy (2007) defines social housing as not-for-profit
housing programmes that are supported but not necessarily delivered by central or local
government to help low income households and other disadvantaged groups to access
appropriate, secure and affordable housing.
This Policy relates to affordable housing as described excluding the social housing
component of it.

Principles
The Council:
1. Recognises adequate, accessible and affordable housing as a human right.
2. Supports security of tenure as a foundation to building strong communities.
3. Acknowledges that there are long term social and economic challenges to housing
facing Christchurch that require collaborative action to address.
4. Holds that quality, well-designed affordable housing is critical to supporting the
social, economic and environmental recovery and development of Christchurch.
5. Has an active role to play in the long term availability of affordable housing,
especially affordable rental housing.
6. Recognises that developing housing options and pathways are essential to overcoming
affordable housing barriers.
7. Acknowledges that successful affordable housing outcomes are linked to better
environmental and health outcomes.

Goals
1. Increase the supply and availability of quality, affordable housing to meet the needs of
the community.
2. Explore a range of approaches and innovative ways to ensure the long term provision
of affordable housing.
3. Work collaboratively with the public, private and community sectors to identify ways
to deliver affordable housing.
4. Promote and provide mixed housing developments that include a range of housing
types and tenures.
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5. Identify and clarify appropriate roles and priorities for the Council and the use of its
resources in the promotion, provision and retention of affordable housing.
Planning and Legislative Linkages
This Policy is strongly linked to the following:
Council Direction

Social Housing Strategy
Significance Policy
Community Outcomes

Legislative Direction

Local Government Act
Land Use Recovery Plan
Christchurch Housing Accord

Giving Effect to the Policy
For this Policy to be given effect and meet its goals a number of actions will be needed.
Identifying what land and resources the Council has to support affordable housing provision
is one, as is creatively exploring the extent to which local government powers and
mechanisms can be used more effectively to encourage affordable housing provision.
Housing provision and delivery models that include the means and mechanisms for
households to progress and move within the housing spectrum will need to be considered.
This will likely include the assessing the applicability of overseas affordable housing models.
Review
This policy arises from the housing related challenges in the recovery from the 2010 and
2011 Canterbury Earthquakes. It will be reviewed on a regular basis as the housing situation
in the City evolves through the recovery period.
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Attachment 5:
Christchurch City Council Social Housing Portfolio – Options Clarification
For the purposes of clarifying the options available to ensure the social housing portfolio of
the Christchurch City Council is operated in a financially sustainable way, staff explored a
number of options and evaluated each accordingly.


Firstly 20 options were described and analysed using criteria which considered tenants
security of tenure, financial sustainability of the portfolio and maximisation of rental
subsidies accessible to the Christchurch City Council.



The 20 options described fully in the attached sheet (Attachment 6 – Description of
Options for Social Housing Portfolio) fall into two categories:
Non entity options:











Central Government capital injection to social housing
Rates injection to social housing; rent increase 45%;
Do nothing and continue with minimal rent increases
Sell and lease back 17 under‐capitalised sites
The Council retains and operates social housing buildings and land however no
longer fund for replacement
Affordable housing and social housing portfolio; sell social housing buildings and
land and build new stock
Buy new social housing stock – invest; rent increase to market level ‐ (exit social
housing)
Rent increase 18% and sell 17 under capitalised sites
Demolish all social housing buildings and land and re‐develop through a build,
own, operate and transfer scheme; or a build, own, and transfer scheme
Sell all social housing buildings and land and exit provision of social housing
Entity options:











Lease land and buildings to Community Housing Provider
Sell social housing buildings to a Community Housing Provider and The Council
keeps the land
Sell social housing buildings and land to a Community Housing Provider
Gift social housing built assets to a Community Housing Provider and The Council
retains land
Sell social housing land and buildings – with a Community Housing Provider lease
in place
Gift social housing built assets and land to a Community Housing Provider
Rent increase 18% and sell 17 under capitalised sites to a Community Housing
Provider

The criteria developed to assess each option included:




Financial impact
Tenant affordability
Legal aspects

357

ATTACHMENT 5 TO CLAUSE 10
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014





Impact on wider social Housing market
Level of service
Timeframe



When the criteria were applied to each of the 20 options they were evaluated as to the
extent that they met each of the criteria (Attachment 7 Social Housing Options Analysis).
As a result, 10 options were identified as meeting all criteria.



This resulted in the following 10 options as being identified as meeting the criteria:
Non entity:





Central Government capital injection to social housing
Rates injection to social housing
Rent increase 45%
Do nothing and continue with minimal rent increases (base line option)
Entity:








Lease land and buildings to a Community Housing Provider
Sell social housing buildings to a Community Housing Provider and The Council
keeps the land
Sell social housing buildings and land to a Community Housing Provider
Gift social housing built assets to a Community Housing Provider and The Council
retains land
Sell social housing land and buildings – with a Community Housing Provider lease
in place
Gift social housing built assets and land to a Community Housing Provider.

These 10 options were then analysed further using the Cost of Consumption model.
Each option was applied to that model and in addition provision was made for taxation
and balance sheet implications for The Council (refer Attachment 7).


Of the 10 options selected 9 options met the financial sustainability of the criteria of the
portfolio:










Lease land and buildings to a Community Housing Provider
Sell social housing buildings to a Community Housing Provider and The Council
keeps the land
Sell social housing buildings and land to a Community Housing Provider
Central Government capital injection to social housing
Gift social housing built assets to a Community Housing Provider and The Council
retains land
Sell social housing land and buildings – with a Community Housing Provider lease
in place
Rates injection to social housing
Gift social housing built assets and land to a Community Housing Provider
Rent increase 45%
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Of these 10 options nine options were assessed as meeting the criteria required to keep
the social housing portfolio financially viable and achieving security of tenure for tenants
and maximising available rental subsidies.



The option to do nothing and continue minimal rental increases is included as it
represents the current situation faced by Council, which is an unsustainable financial
model.

3
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Attachment 6 : Description of Options for Social Housing Portfolio
Entity

1 Lease land and buildings to
Community Housing Provider

Christchurch City Council would lease the Social Housing land and
buildings to a Community Housing Provider

Entity

2 Sell Social Housing buildings to a The buildings are sold to a Community Housing Provider and
Community Housing Provider
Christchurch City Council receive money from the lease of the land
and Christchurch City Council
keep the land

Entity

3 Sell Social Housing buildings and All Social Housing buildings and land are sold at market value to a
Community Housing Provider
land to a Community Housing
Provider

NonEntity

4 Central Government capital
injection to Social Housing

Formally ask Central Government to invest in Social Housing buildings
in order to make Christchurch City Council Social Housing financially
sustainable (not asking for any Income Related Rent Subsidy and
Christchurch City Council retain full ownership)
*Please note: this could relate to a one off capital injection or ongoing financial contribution

Entity

5 Gift Social Housing built assets
to a Community Housing
Provider and Christchurch City
Council retain land

The building is gifted to a Community Housing Provider and
Christchurch City Council receive money from the lease of the land

Entity

Christchurch City Council sell the Social Housing complexes (land and
6 Sell Social Housing land and
buildings) with a Community Housing Provider lease in place for an
buildings – with a Community
Housing Provider lease in place. agreed period of time

NonEntity

7 Rates injection to Social
Housing

Ask Council for rates money to put into Social Housing to ensure the
financial sustainability of Social Housing
*Please note: this could relate to a one off capital injection or ongoing financial contribution

Entity

8 Gift Social Housing built assets
and land to a Community
Housing Provider

All Social Housing buildings and land are gifted to a Community
Housing Provider

NonEntity

9 Rent increase 46%

46% rent increase would result in the Social Housing portfolio
becoming financially sustainable and includes cost to strengthen the
buildings

NonEntity

10 Do Nothing and continue with
minimal rent increases

Small percentage increases of rent on an annual basis. All Social
Housing buildings and land would remain financially unsustainable.
Continue with Partnerships Programme

NonEntity

11 Sell and Lease back 17 undercapitalised sites

Sell under capitalised properties on the market, or to a developer
and then Christchurch City Council lease back to use as Social Housing
for an agreed period of time. The developer could then change the
use at the end of the lease

NonEntity

12 Christchurch City Council retain The Local Government Act 2002 requires Councils to fund for
replacements so Christchurch City Council would no longer fund for
and operate Social Housing
buildings and land however no replacement and over time exit Social Housing
longer fund for replacement

Entity

13 Rent increase 18%, and Sell 17
under capitalised sites to a
Community Housing Provider

Selling the under capitalised complexes to a Community Housing
Provider and applying a rent increase of 18% to the retained sites
brings the Social Housing buildings and land to a sustainable level.
The Community Housing Provider could access Income Related Rent
Subsidy to maintain / re-develop these sites.
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NonEntity

14 Affordable Housing and Social
Housing portfolio

Use the Social Housing buildings and land for both affordable rental
housing and Social Housing purposes. Make use of the higher income
received from Affordable Housing to subsidise Social Housing
(returning to the former public housing model)

NonEntity

15 Sell Social Housing buildings and Sell Social Housing buildings and land to get the greatest return and
land and build new stock
reinvest capital into new Social Housing developments

NonEntity

16 Buy new Social Housing stock –
Invest

Attempt to get out of the current financial situation by increasing
revenue for the new properties to off-set the loss on some of the
worst properties

NonEntity

17 Rent increase to market level (Exit Social Housing)

Christchurch City Council increase rents to a market level to make all
Social Housing buildings and land financially sustainable and return a
dividend to Christchurch City Council rate payers

NonEntity

18 Rent increase 18% (check with
Rob H) and sell 17 under
capitalised sites

Selling the under capitalised complexes and applying a rent increase
of 18% to the retained sites results in all Social Housing buildings and
land being financially sustainable

NonEntity

19 Demolish all Social Housing
buildings and land and redevelop through a build, own,
operate and transfer scheme; or
a build, own, and transfer
scheme

Christchurch City Council agrees to demolish all Social Housing
buildings and land and use the land to build better quality housing
via a build, own, operate and transfer scheme. This means that
Christchurch City Council would operate a lease to own scheme over
an agreed period of time

NonEntity

20 Sell all Social Housing buildings Sell all Social Housing buildings and land in accordance with relevant
and land and exit provision of legislation, exiting Social Housing provision
Social Housing
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Attachment 7: Social Housing Options Analysis
Total
(/100) Modelling information

Option
1

Lease land and
buildings to
Community
Housing Provider

94

In this option Council retains ownership of the land and buildings and leases the properties to a CHP.
This resolves the issue around Council's balance sheet and ability to borrow for the wider city rebuild.
Under this option the CHP has a lease for up to 30 years and is responsible for all operational costs,
maintenance and renewals (roofs / carpets etc) but not replacement of the buildings at the end of the
lease. The CHP gets a total income equivalent to market rents and taking into account all of the costs
mentioned above they could afford to pay a rent of approximately $8.6 million per year. This leaves
them with a small surplus.
Council's rental income equates to a return on investment of just 2.5% but on an annual basis Council
has surplus funds of $3.8 Million that could be applied to other social housing or possibly affordable
housing initiatives. The balance of the revenue is needed to provide for replacement of 80% of the
portfolio at the expiry of the lease.

Financial Analysis
Balance sheet/Investment issues
▪ If the lease is an operating lease
the land and buildings remain in
Council ownership and the
balance sheet would increase by
the value of Council's ≤49%
investment in the Community
Housing Provider
▪ Leasing the land and buildings to
the Community Housing
Provider may alter the value for
accounting purposes (this could
be either way)

Summary
▪ Financially viable for
Community Housing Provider
and Council (based on
assumptions with ‐in the
Social Housing options
modelling)
▪ Initially an increase in total
assets due to the investment
in the Community Housing
Provider. If the building lease
is a finance lease total assets
will decrease over the life of
the lease.
▪ Using a Community Housing
Provider there are no income
tax issues as not a Council
Controlled Organisation. GST
would be determined on the
structure of the lease
arrangements

2

Sell Social
Housing
buildings to a
Community
Housing Provider
and Christchurch
City Council keep
the land

90

In this option the Council retain the land but sells its social housing buildings to a CHP who then provide
the service. Detailed valuations would be needed to make this happen but in the interim the 2013
Rateable Values have been used to consider how this option might work. This equates to $215 million.
From Council's perspective these funds could then be applied to other social housing or possibly
affordable housing initiatives. Alternately the funds could be invested and the annual interest used for
the above mentioned initiatives. This would equal approximately $10.75 million per year on current
interest rates.
Council would charge the CHP a Ground Lease for the use of the land. Using the rateable values and
current market rents for land this equates to $8.52 million per year. In this option the CHP is not the
long term owner of the land and may be unwilling to invest in the replacement of the housing stock
over time.
Council would need to set aside funds to replace the housing stock at the expiry of the lease if it wants
social housing to be available for future generations. In 45 years time City Housing would have a
balance of around $4.1 Billion after allowing for replacement of the housing stock.
By comparison the CHP earns market rent (almost double the current rent earned by City Housing) but
this is insufficient to cover the asset and operating costs and the mortgage required to purchase the

▪ The value of the land could be
impacted by the ground lease
▪ The sale of the Social Housing
built assets could result in a
loss/gain on sale depending on
the sale price so there could be a
reduction in assets if sold for less
than book value
▪ Council's ≤49% investment in the
Community Housing Provider, is
likely to reduce in value given
the potential financial effect of
this option on the CHP

▪ If the Community Housing
Provider is able to access a
grant from Government or
some other agency this
option may be financially
viable. The current modelling
of this option assumes the
Community Housing Provider
has to borrow the purchase
price of the land and
building(s) and this is not
likely to be a viable
proposition
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Total
(/100) Modelling information

Option

Financial Analysis
Balance sheet/Investment issues

Summary

▪ The sale of the land and
buildings could result in a
reduction in the value of
Council's total assets if the sale
price is less than Council's book
value

▪ Under this scenario the
Community Housing Provider
is not economically viable
(based on assumptions with ‐
in the Social Housing options
modelling – in particular the
debt servicing requirements).
A Community Housing
Provider may be able to
mitigate some financial issues
by accessing grants and
other financial supports

asset and deal with the 10 year funding shortfall. With all outgoings being higher than income the CHP
would end up owing in the order of $3.8 billion by the year 2060 (largely due to mortgage and ground
lease costs

3

Sell Social
Housing
buildings and
land to a
Community
Housing Provider

86

In mid 2013 Government announced it was considering several policy changes in relation to funding for
Social Housing. A key change was extending the rental and funding approach used with Housing NZ to
existing or new housing trusts that provide Social Housing. A Housing Trust that meets the
government’s criteria is called a Community Housing Provider (CHP).
Under this approach tenants that meet certain criteria only pay 30% of their gross income in rent. This
is called an Income Related Rental Subsidy (IRRS) and most of Council's tenants would be better off if
they were able to access this arrangement.
The Government pay a top up direct to the CHP to bring the total rent received by the CHP to the
market rent. If this is applied to City Housing the annual income would be almost double the current
income. The Government have specifically excluded all Council's from this type of direct funding.
In this option the Council would sell its Social Housing properties to a CHP who would then provide the
service. Detailed valuations would be needed to make this happen but in the interim the 2013 Rateable
Values have been used to consider how this option might work. This equates to $343.5 million.
From Council's perspective these funds could then be applied to other social housing or possibly
affordable housing initiatives. Alternately, the funds could be invested and the annual interest used for
the above mentioned initiatives. This would equate to approximately $17 million per year on current
interest rates.
By comparison the CHP earns market rent (almost double the current rent earned by City Housing) but
this is insufficient to cover the asset and operating costs and the mortgage required to purchase the
asset and deal with the 10 year funding shortfall. For the life of most of the housing stock the CHP
would not be able to replace the buildings in a timely way. In fact with all outgoings being higher than
income the CHP would end up owing in the order of $3.64 billion by the year 2060 (largely due to
mortgage costs).
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Total
(/100) Modelling information

Option
4

Central
Government
capital injection
to Social Housing

85

Another alternative to increasing rents for tenants is to request direct support for social housing from
the Government. A similar request was made in 2009 and rejected.
Since that request the earthquake and changes in Government's policy have occurred. A revised
request could be made for direct support. A lump sum contribution of around $230 million would be
required to avert the need for the rent increase to tenants.

Financial Analysis
Balance sheet/Investment issues
▪ Increase the total assets by the
value of the contribution.

Again future cost escalation above anticipated inflation or unforeseen expenditure may result in the
need for further increases above those allowed for in the forecasts.

5

Gift Social
Housing built
assets to a
Community
Housing Provider
and Christchurch
City Council
retain land

82

Summary
▪ Financially viable for
Christchurch City Council to
continue to provide Social
Housing without the need for
a significant rent increase
▪ Unlikely, given the
Government’s other
commitments to Christchurch

In this option the Council retain the land but gifts its social housing buildings to a Community Housing
Provider who then provide the service.

▪ Reduction in asset value by the
value of the assets gifted

The $215 million value associated with this gifting comes off the balance sheet for Council and as result
Council may have difficulty borrowing as much money as it needs to fund the wider city rebuild. City
Housing operations cease to exist.

▪ Council would also have to
recognise its ≤49% investment
in the Community Housing
Provider
▪ Councils investment in the
Community Housing Provider
would be subject to impairment
reviews which could result in the
reduction of the value of the
investment

▪ Financially viable for
Community Housing Provider
and Council (based on
assumptions with‐in the
Social Housing options
modelling)
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Total
(/100) Modelling information

Option
6

Sell Social
Housing land &
buildings – with a
Community
Housing Provider
lease in place.

74

In this option Council establishes a lease of the properties to a CHP and then sells the property on the
open market. Under this option the CHP has a lease for up to 30 years and is responsible for all
operational costs, maintenance and renewals (roofs / carpets etc) at the end of the lease but not
replacement of the buildings.
The CHP gets a total income equivalent to market rents and taking into account all of the costs
mentioned above they could afford to pay a rent of approximately $8.6 million per year. This leaves
them with a small surplus but the rental income equates to a return on investment of just 2.7% relative
to the rateable value of $343.5 million. Private landlords are highly likely to be interested in the
property for redevelopment purposes at the end of the lease with rental revenue providing the
'holding' costs.

Financial Analysis
Balance sheet/Investment issues
▪ The sale of the land and
buildings with the lease in place
could result in a reduction in the
value of Council's total assets
▪ The balance sheet would also
increase by the value of Council's
≤49% investment in the
Community Housing Provider

With rental income of $8.6 million the landlord could only afford to pay $115 million (not $343.5
million) Many experienced developers may contemplate land banking for several decades however few
would be prepared to wait for 45 years. This could affect the sale price able to be achieved. Allowing for
a 20% discount to reflect this factor Council would receive lump sum payment of approx $92 million.
This could be invested in new social housing or possibly affordable housing initiatives. Alternately, the
funds could be invested and return an annual income of $4.6 million (at 5%).

7

Rates injection to
Social Housing

70

An alternative to increasing rents for tenants to pay for the funding gap is to begin direct support for
social housing from ratepayers. Over many decades Christchurch City Council has kept its social housing
service separate and not called upon ratepayers for support.
To cover the shortfall in funding would require an ongoing annual top up of just under $9 million per
year from ratepayers. This is spread over 150000 households as opposed to the 2649 in social housing
households. It still equates to an increase in rates of around 3 per cent.
Again future cost escalation above anticipated inflation or unforeseen expenditure may result in the
need for further increases above those allowed for in the forecasts.

Summary
▪ Financially viable for
Community Housing Provider
and Council (based on
assumptions with‐in the
Social Housing options
modelling)
▪ Potential to decrease
Council's total assets
depending on sale price with
Community Housing Provider
lease in place together with
retaining the investment in
the Community Housing
Provider
▪ Long term (i.e. beyond 30
years) the supply of Social
housing will diminish by 2649
units

Value of the asset would remain
unchanged unless rates funding
was used to build new or
substantially repair existing assets

▪ Financially viable for
Christchurch City Council to
continue to provide Social
Housing without the need for
a significant rent increase but
requires a 3% increase in
rates
▪ Total assets could potentially
increase if funds used to build
new or increase value of
existing assets
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Total
(/100) Modelling information

Option
8

Gift Social
Housing built
assets and land
to a Community
Housing Provider

68

In this option City Housing operations cease to exist and Council gifts the land and buildings to the CHP,
who receive a market rent for the properties. Council's balance sheet is reduced by $343.5 million and
as a result it may have difficulty borrowing as much money as it needs to fund the wider city rebuild.
City Housing ceases to exist.
The CHP needs to borrow funds over the first 10 years to pay for the gap in funding but has sufficient
revenue to cover this. It can repay the loan and then start saving for future lifecycle expenditure and
replacement of the housing stock in approximately 30 years.
The Community Housing Provider would have a surplus estimated at $1.9 billion in 30 years time, after
it has replaced approximately 80% of the buildings.

9

Rent increase
45%

65

45% rent increase would result in a portfolio becoming financially sustainable including the gap in
insurance funding for the replacement of severely damaged units; the cost to strength the buildings and
all operating and lifecycle costs (includes replacement at the end of a 90 year life). NB; this option can
be tailored to align with the level of financial sustainability attempting to be achieved.

Financial Analysis
Balance sheet/Investment issues
▪ Reduction in asset value by the
value of the assets gifted ($245
million)
▪ Council also recognises it's ≤49%
investment in the CHP
▪ Council's investment in the
Community Housing Provider
would be subject to regular
impairment reviews which could
result in a reduction of the value
of the asset.

▪ Value of the asset would remain
unchanged until the additional
funding was used to build new
or substantially repair existing
assets

Summary
▪ Financially viable for
Community Housing Provider
and Council (based on
assumptions within the Social
Housing options modelling)
▪ Balance Sheet will be
compromised depending on
the value of Council's ≤49%
investment in the Community
Housing Provider

▪ Financially viable for Council
(based on assumptions within
the Social Housing options
modelling)
▪ Total assets could potentially
increase if funds used to build
new or increase value of
existing assets
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Total
(/100) Modelling information

Option
10

Do Nothing and
continue with
minimal rent
increases

52

Current rents, which are roughly 50 per cent of market rate, barely cover operating costs for the social
housing service. Over the next four years significant expenditure is required to strengthen buildings and
cover unfunded earthquake repairs.
Additional expenditure is required over the next ten years to upgrade housing stock so it can meet an
acceptable standard that will last for another 40 to 50 years.
Total expenditure over the next ten years is estimated to be $395 million.The funding shortfall over the
next ten years is approximately $105 million. Within one to two years City Housing will have to start
borrowing in order to pay the interest bill. The total interest due adds up to approximately $45 million.
This is a shortfall of $150 million. After ten years City Housing will need to pay back the $150 million
borrowed. It will have to start saving for the 'retirement' or replacement of the housing stock at
approximately 90 years of age. Most of the housing stock was built in the 1960's and 1970's and is due
for replacement in approximately 30 years. The income generated from minimal rent increases will not
achieve this.

11

Sell and Lease
back 17 under‐
capitalised sites

63

Sell under‐capitalised properties on the market, or to a developer and then CCC lease back to use as
social housing for an agreed period of time. The developer then could change the use at the end of the
lease.

12

Christchurch City
Council retain
and operate
Social Housing all
Social Housing
buildings and
land however no
longer fund for
replacement

63

As per LGA requirements to fund for replacement, CCC would no longer fund for replacement and over
time exit social housing.

Financial Analysis
Balance sheet/Investment issues
▪ Balance sheet is unchanged
subject to the revaluation of the
assets in the revaluation cycle

Summary
▪ Not financially viable for
Christchurch City Council to
continue to provide Social
Housing
▪ Total assets could potentially
decrease due to impairment
of asset and revaluation

This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. An increase in
tenant affordability was balanced
against increased legal issues in
transferring to a developer. The
option had average scores in the
other criteria
This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. While it scored high
in timeframe (because it could be
implemented with a decision) and
economics (not funding for
replacement removes strain on the
balance sheet) it scored lower on
level of service and impact on the
wider social housing market
(because the number and quality of
units would diminish in the long
term). The option had average
scores in the other criteria
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Total
(/100) Modelling information

Option
13

Rent increase
18% and Sell 17
under capitalised
sites to a
Community
Housing Provider

60

Selling the under capitalised complexes to a CHP and applying a rent increase of 18% to the retained
sites brings the portfolio to a sustainable level. The CHP could access IRRS to maintain / re‐develop
these sites.

14

Affordable
Housing and
Social Housing
portfolio

59

Use social housing portfolio for both affordable rental housing and social housing purposes. Utilise the
higher income generation from Affordable Housing to cross subsidise Social Housing (returning to
historical public housing model)

15

Sell Social
Housing
buildings and
land and build
new stock

56

Sell social housing portfolio to obtain the greatest return and reinvest capital into new social housing
developments

16

Buy new Social
Housing stock –
Invest

54

Attempt to trade out of financial predicament by a better return on investment for the new properties
to offset the loss making properties

Financial Analysis
Balance sheet/Investment issues
This option was discounted
because it scored lower than the
top 10 options. The improvement
in the internal economics was
offset by the lower score in tenant
affordability (due to the rent
increase). The option had average
scores in the other criteria
This option was discounted
because it scored lower than the
top 10 options. This option had a
very low score in level of service
(because the number of units
available for social housing
decreases) which offsets higher
scores in timeframe and
economics. The option had average
scores in the other criteria
This option was discounted
because it scored lower than the
top 10 options. This option have
very low scores in timeframe and
legality (because of the issues in
selling social housing property for
non social housing purposes) and
low scores in level of service and
impact in the wider social housing
(because selling old stock for new
would result in a decrease in the
number of units). The option had
above average scores in the other
criteria
This option was discounted
because it scored lower than the
top 10 options. This option had a
zero score in economics (because
previous modelling exercises have
shown that paying for loans with
social housing rent levels is not an
economically sustainable model).
The option scored highly in
timeframe, legality and level of
service (because adding new units

Summary
Not applicable as not modelled

Not applicable as not modelled

Not applicable as not modelled

Not applicable as not modelled
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Total
(/100) Modelling information

Option

17

Rent increase to
market level ‐
(Exit Social
Housing)

52

CCC increase rents to a market level to make portfolio financially sustainable and return a dividend to
CCC rate payers

18

Rent increase
18% and sell 17
under capitalised
sites

50

Selling the under capitalised complexes and applying a rent increase of 18% to the retained sites brings
the portfolio to a sustainable level

Financial Analysis
Balance sheet/Investment issues
to the portfolio is not difficult)
however this could not offset the
negative economic impact. The
option had average scores in the
other criteria

Summary

This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. This option had a
zero score in level of service
(because the council would
effectively be exiting social
housing). This option also had a
very low score on the impact on
the wider social housing market
and legality issues. The option
scored highly in timeframe and
economics however this could not
offset the negative impact on the
other criteria. The option had no
impact on tenant affordability
(although the tenants would have
to switch to another provider).
This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. This option is
similar to option 13 however it
scored lower in timeframe, legality,
level of service and impact on the
wider social housing market
(because the 17 sites would be not
be sold to another entity for non
social housing purposes). This could
provide a slightly better return for
the council (because it would
access the wider market of
property buyers).
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Option
19

Demolish all
Social Housing
buildings and
land and re‐
develop through
a build, own,
operate and
transfer scheme;
or a build, own,
and transfer
scheme

48

CCC agrees to demolish social housing portfolio and use the land to build better performing assets via a
BOOT scheme. Essentially CCC would operate a lease to purchase scheme over an agreed period of
time.

20

Sell all Social
Housing
buildings and
land and exit
provision of
Social Housing

46

Sell social housing portfolio in accordance with relevant legislation, exiting social housing provision.

Financial Analysis
Balance sheet/Investment issues
Summary
This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. This option has very
low scores in timeframe,
economics and legality (because
not all of the housing stock is a
financial liability and previous
models have shown paying a loan
with social housing rent levels is
not economically sustainable). The
higher scores in level of service and
impact on the wider social housing
market could not offset the low
scores in the other criteria. The
option had average scores in
tenant affordability (because this
would not necessarily have to
change).
This option was discounted
Not applicable as not modelled
because it scored lower than the
top 10 options. This option had a
zero score in level of service
(because the council would
effectively be exiting social
housing). This option also had a
very low score on the timeframe,
impact on the wider social housing
market and legality issues. The
option scored highly in economics
however this could not offset the
negative impact on the other
criteria. The option had no impact
on tenant affordability (although
the tenants would have to switch
to another provider).

9
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Attachment 8:

OPTIONS FOR CHRISTCHURCH CITY COUNCIL TO PROVIDE SOCIAL AND AFFORDABLE HOUSING
Note: It is anticipated that many options could potentially be utilised in conjunction with one or more other options. The options are a mixture of structures and
other mechanisms to deliver social and affordable housing.

OPTIONS FOR PROVISION OF SOCIAL AND AFFORDABLE HOUSING BY COUNCIL
PROVISION OF LAND
Proposed option

Description

Factors to be taken into account

Critical Actions

Advantages

Disadvantages

Use of existing











Use existing social

This could take on a number of

Due diligence

Council Social

housing portfolio land

forms of intervention based on the

exercise on land

Housing Portfolio

and building; for the

structures outlined below.

o

Land and buildings

o

Possible PWA offer

negotiate

back implications may

How acquired

acquisition from a

need to be addressed

Public Works Act (PWA)

(relevant to

third party if land

depending on

of part of the

implications for specific parcels of

PWA issues).

already available.

ownership structure

Council's

land.

Redevelopment

portfolio of
surplus social
housing land for
new social or
affordable
housing; and/or
o

No time needed to

Upgrade of
existing social
housing





o

Other road

and acquisition history

blocks to

of land.

transfer.
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properties to
better suit
modern
requirements eg
regarding unit
size and layout
and possible
provision for
more intensive
land use.




Use of other

Use of other Council

surplus Council

owned land (held for

forms of intervention based on the

exercise on land

land

uses other than social

structures outlined below.

o

housing).



This could take on a number of



No time needed to



Possible PWA offer
back implications may

How acquired

acquisition from a

need to be addressed

Possible issues associated with

(relevant to

third party if

depending on

the tenure of land and use of

PWA issues).

Council land

ownership structure

Other title issues

already available.

and acquisition history

o

affordable housing.

that may be

PWA implications for specific

road blocks to

parcels of land.

transfer.

Section 52 PWA – process to
follow to undertake change of
purpose for land held for a public
work.





negotiate

Council owned land for social and


Due diligence

Other possible legislative issues
eg compliance with the Reserves

of land.


May be other (better)
uses for the land.
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Act if it were proposed to use
reserve land – may need to
revoke (or reclassify) reserve.









Purchase of land

Council acquires land

from private owner

from private owner and

land that may already

"new" land is

identify land and

by Council

uses it for development

be available/on the

acquired it might be

negotiate its

of new social or

market.

possible to

acquisition.

Identify any suitable

affordable housing.

To the extent that

May take time to

negotiate a waiver
of offer back rights
(to the extent they
might apply) to
minimise on-going
risk).






Use of Crown

Crown provides land for

owned land

social or affordable

owned land for PWA compliance

land that may already

time needed for

housing project.

but Crown not exempt from offer

be available e.g

negotiations for

back obligation for sale to a CCO.

CERA land or other

acquiring land.

This option (if available) would

land-banked land.



Similar factors to use of Council

Identify any suitable

Possibly reduces



Possible offer back
issue for Crown.

need to be combined with other
options.
Lease

Lease existing social



Would need to comply with



Identifying suitable



Council able to



Need to identify a

housing portfolio to

Housing Accords and Special

CHP for lease in

retain a level of

suitable community

community housing

Housing Areas Act (HASHA Act).

timeframe available.

long term control

housing provider
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provider to continue to



provide social housing.




Need to determine the financial

Identifying any

over the portfolio

prepared to take a long

suitable land.

via lease terms.

term lease.

basis of a lease.
Transfer

Transfer full ownership of



Council's existing social
housing portfolio to a new



or existing community

LGA compliance – disposal of



Identifying suitable



No long term



Loss of future control of

strategic asset.

CHP for transfer in

management or

the portfolio – but

PWA implications for specific

timeframe available.

administration

potentially could be

required by Council

managed via sale

once portfolio sold.

process e.g. via

parcels of land. .

housing provider to
continue to provide social

restrictive covenant or

housing.

encumbrance on title or
other methods.

Status quo

Continued



Inability to obtain the income



Need to obtain



Less commitment



Would not address the

management/repair of

related rent subsidies unless rules

certainty regarding

by Council to

need for further

existing portfolio of social

changed.

insurance position.

further funding.

social/affordable

housing by Council and



no involvement in a new

earthquake damage.

affordable housing



project.



housing.

Insurance issues relating to


Tenants cannot obtain
income related rent

Funding upgrading and repairs.

subsidies.


Unlikely to meet
commitments in the
proposed housing
accord.
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OWNERSHIP/MANAGEMENT STRUCTURES
Proposed option

Description

Factors to be taken into account

Critical Actions

Advantages

Disadvantages

Public/Private

Council, Crown and



Compliance with current legislation.







Partnership

Private Sector PPP to



Identifying potential

Will need to comply with LGA

partners in timeframe

carry out social and

requirements for establishing a

available.

affordable housing.

CCO, if the proposal falls within the






Provision of capital

Identifying potential

funding.

partners in timeframe

Flexible.

available.


Assuming that a

Possible tax

relevant definition.

potential partner can

May trigger PWA and other sale

be identified,

restriction issues eg. relating to

identifying a workable

conflicts of dealing with

social housing being a strategic

capital control

a commercial partner

asset

structure.

whose main aim is to



Compliance with HASHA Act.

implications.


Complications or

achieve a profit.

Joint venture with

Joint venture between



Compliance with current legislation.

Crown

Crown and Council to



Would need to comply with LGA

with the Crown to

venture with private

Crown wants a

carry out social and

requirements for establishing a

ascertain whether the

sector.

"shareholder" role and

affordable housing.

CCO if the proposal falls within the

Crown is prepared to

Enhanced ability to

wants to contribute any

relevant definition.

become a

meet objectives of

funding to a new joint

May trigger PWA and other sale

funder/have another

proposed housing

venture.

restriction issues eg. relating to

interest in the new

accord.

social housing being a strategic

entity.



asset ?


Compliance with HASHA Act.



Need for discussions





Less risk than joint



Unclear whether the
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Council Business

Council retains full

Unit

control of social and

acquire new land and retain

affordable housing with

ownership with development and

new development,

administration carried out by a

management and

Council Business Unit.

Either use existing Council land or





Little or no set up



Funding limitations –

requirements.

Council has only limited

Could become

ability to fund further

CCO later.

housing units to

Maintains most

address the identified

Full management, control and

flexibility to give

problem alone and may

out by a Council

administration responsibility would

effect to a Housing

not be able to attract

Business Unit.

remain with the Council with

Accord.

additional investment if

administration carried






associated administrative cost and

operating as part of

burden.

Council.


All responsibility and
risk remains with
Council.



Less transparent
governance if part of
Council.



No access to rental
supplement.





Form a special

Council sets up a CCO

purpose company

to build and develop

acquire new land and transfer to a

structure and

or other

social and affordable

CCO set up to develop social

shareholding.

incorporated entity

housing.

housing.

as a CCO




Either use existing Council land or

Identifying ownership



Separate corporate



Securing potential

entity.

partners in timeframe

Transparent

available if

governance .

capitalisation is

Set up under

required beyond

requirements if establishing a CCO.

Companies Act with

existing Council

May trigger PWA and other sale

limited liability etc.

resources.

Would need to comply with LGA
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restriction issues eg. relating to



Ability to issue

social housing being a strategic

share capital and

asset

different classes of

No rental supplements available

shares.



Possible tax
implications.



No rental supplement
available

mean that the Council continues to
incur the cost of the rental subsidy.


Transfer of Council owned land to a
CCO not subject to section 40
PWA, but any subsequent transfer
by the CCO would be subject to
section 40 (schedule 9, clause 2,
Local Government Act 2002
(LGA)).



Funding options will need to be
addressed.





Form a charitable

Council sets up a

trust or other

charitable trust or other

2005 and/or other relevant

structure of the new

incorporated entity

entity to develop social

legislation.

entity, including the

as a CO

and affordable housing



Must comply with Charities Act

Determining the




Separate corporate

exclusively for

Income not taxable

charitable purposes.

Need to determine whether there is

involvement of other

if not carried out for

any significance on limitations on

interested entities.

the purpose of

qualifies as a registered

distributing surplus funds from

community housing

charities?



making a profit.


May need to be

entity.

as a CO so that it

provider.





Potential for trustees to
be liable.



Trustees would be led

Potentially easier to

by requirements of

Need to consider tax implications?

design a structure

Trust Deed and

May not be a suitable vehicle to use

that does not

Charities Act rather

for commercial arrangements in

involve capital

than Council's interests.
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conjunction with the private sector?

injections from

Land assets would be vested in

another entity.

to be distributed for

Would qualify as a

further charitable

registered

purposes.



trustee names.

community housing



provider

Any surplus may need

Unlikely to be favoured
in any arrangements
with commercial
entities.









Housing Accord

Enter into a housing

with Crown

accord under the

new land could be acquired for

needs to be finalised

clarity to actions in

in itself to respond to

Housing Accords and

project (see further discussion on

in the same timing as

dealing with social

the current problems

Special Housing Areas

issues associated with these

a SOP.

housing/affordable

faced in Christchurch in

Act 2013 (HASHA Act)

options below).

housing issues.

relation to new

with Minister of



Housing/MBIE.


Could use Council owned land or

Draft Housing Accord

Gives greater

Unlikely to be sufficient

Need to identify any HASHA Act

social/affordable

compliance issues?

housing.

Probably cannot be considered in
isolation from other options as it is
likely to require other mechanisms.



May duplicate in part the Land Use
Recovery Plan (LURP).





Council become a

Council become a

CHP

100% owned

under the current Regulations local

CCC being given a

Community Housing

authorities will be excluded from

specific exemption

Provider.

eligibility.

with Crown.

Likely not to be an option as it is

Address possibility of



n/a



n/a
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Creation of special

Use HASHA Act and or

housing areas

LURP to streamline

in itself, but it may assist in

clarity to actions in

in itself to respond to

under HASHA Act

resource consent and

conjunction with other interventions.

dealing with social

the current problems

and/or use of LURP

plan change approvals

housing/affordable

faced in Christchurch in

or otherwise fast-track

housing issues.

relation to new

regulatory activities.

May not be sufficient as an option

Gives greater

Unlikely to be sufficient

social/affordable
housing.
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FUNDING INITIATIVES
Proposed option
Loan guarantee

Description

Factors to be taken into account

Critical Actions

Advantages

Disadvantages

Act as guarantor for



Legislative compliance







loan from financial



Would need to comply with LGA and

institution.

Determine if
permissible.

Could be used in
conjunction with
other options.

Funding Policy requirements for

purpose requirements.


providing guarantees.
Guarantee sales

Guarantee the



Legislative compliance.

(affordable housing

purchase of sufficient



Would need to comply with LGA and

only)

housing units to enable

Funding Policy requirements for

the developer to secure

providing guarantees.

Risk if developer goes
into liquidation.



Determine if



permissible.

Could be used in



conjunction with
other options.

May not fit within LGA
purpose requirements.



Risk if there is not a
sufficient market for the

funding.

units.

Rental guarantee

Minimum rental



Legislative compliance.

(affordable housing

guarantee for



Would need to comply with LGA and

owned by third

medium/long term.



Determine if



permissible.

Could be used in



conjunction with

May not fit within LGA
purpose requirements.

other options.

Funding Policy requirements for

parties only)
Fund capital start-

May not fit within LGA

providing guarantees.


Limited Council funding available.



Need to clarify



Provides a fund to

up costs (affordable

funding availability

"Kick Start" new

housing only)

and terms of

affordable homes.

authority.



Risk if developer goes
into liquidation.



The funding available
may not be sufficient to
be a "game changer".
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Rating relief

Provide developer with



Legislative compliance.

(affordable housing

rates relief.



Need to consider timeframe over

conjunction with

which rating relief would be available.

other options.

only)



Waive/reduce

Legislative compliance.









Could be used in

Could be used in

development

conjunction with

contributions

other options.

Implement LURP

The LURP provides the



means to reduce
housing prices and
greater intensification.



Potential overlap with Housing



Need to make



Could be used in



May not be a "game
changer".



As for rating relief.



Assumes that the private

Accord.

urgent progress on

conjunction with

sector will take up the

Would need to implement a

implementing.

other options.

opportunities presented.

comprehensive development
mechanism under the LURP.
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GENERAL LEGAL FACTORS
Legislation

Factors to be taken into account for all options

Local Government Act 2002



Power to provide or otherwise be involved in social and affordable housing in the manner or
manners proposed.



Sections 10-12 role and purpose, and any specific power to undertake a certain activity.



cost effectiveness for households and businesses.



Requirement to act in accordance with the principles in section 14?



In particular:
o

must undertake commercial transactions in accordance with sound business practices

o

must exercise prudent stewardship and efficient and effective use of its resources?



Section 101(1) - favoured options must be financially prudent



Need to assess significance of decisions in terms of the Council's Significance Policy.



Strategic assets – including social housing portfolio



Financial implications



Consultation requirements




Impact on the City


Common law obligations

Views and preferences of persons likely to be affected by, or to have an interest in, the matter



Compliance with fiduciary duties to ratepayers and residents



Need to balance interests of different groups
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Public Works Act 1981

IF PROPOSING TO USE COUNCIL OWNED LAND FOR SOCIAL OR AFFORDABLE HOUSING



BUT LIKELY TO INVOLVE A CHANGE OF OWNERSHIP:
o

Need to determine acquisition history of specific land and any PWA obligations that
might apply.



IF COUNCIL OR A CCO PROPOSES TO ACQUIRE PRIVATELY OWNED LAND FOR SOCIAL
OR AFFORDABLE HOUSING:
o

Need to determine the power to acquire the land, and the funding.
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ISSUES ASSOCIATED WITH DIFFERENT FORMS OF LAND TENURE FOR SOCIAL AND AFFORDABLE HOUSING WHERE COUNCIL LAND IS
USED FOR PROVISION OF NEW SOCIAL OR AFFORDABLE HOUSING
SALE/TRANSFER
Proposed option

Description

Factors to be taken into account

Sale of fee simple estate by

Sale of the land for current market



Council

value and Crown or third party or
CHP manages a social or

The identity of the purchaser (Crown or third party developer) may impact on the structure of
arrangements.



Power to sell will need to be established.

affordable housing project on its
own
Gift of fee simple estate by

Transfer of the land for nominal or

Council for social housing

no consideration and Crown or



Will need to determine whether such an option is financially prudent and in accordance with
statutory and common law fiduciary obligations?

CHP manages project on its own
Sale with Deferred Payment

Transfer of the land with payment



deferred until a later date or dates

Will need to determine whether such an option is financially prudent and in accordance with
statutory and common law fiduciary obligations?



Consider ability to protect Council interests pending payment.


Exchange

Sale of land to a third party
(Crown or developer) with



Will need to determine whether such an option is financially prudent and in accordance with
statutory and common law fiduciary obligations?
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consideration taking the form of
completed housing units being
returned to form part of Council's
social housing portfolio
Development Lease/Licence

Short term development lease or

Will need to determine whether such an option is financially prudent and in accordance with statutory and

licence with option to acquire

common law fiduciary obligations?

freehold interest upon completion
of development
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LEASE
Proposed option
Ground Lease

Description

Factors to be taken into account

Grant a registered ground lease to



Determine statutory authority for lease

a CHP



Terms of lease would need to be worked out and would need to address the ongoing requirement
for the land to be used for social housing for people most in need of social housing assistance.



Rent and rent review process would need to be assessed



Management and administration obligations would need to be considered



Page 16
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1.

2.

3.

COUNCIL’S

ROLE

IN

Contact Details

941 8539

PURPOSE AND ORIGIN OF REPORT

1.1

Council staff have prepared a report on the Council’s role in affordable (including social)
housing. This will be considered by the Council at its meeting on 24 April 2014.

1.2

There was insufficient time to include in the report a more detailed financial analysis of
the options available to the Council.

1.3

This supplementary report contains that information.

EXECUTIVE SUMMARY

2.1

The Council has resolved to seek the views of the community on the role of the Council in
the provision of affordable (including social) housing, particularly rental housing.

2.2

A report on the matter will be considered by the Council at its meeting on 24 April 2014.

2.3

Included in the report is a draft Statement of Proposal which, if approved by the Council,
will be distributed for consultation in accordance with the special consultative procedure.

2.4

Attached to this supplementary report is additional financial information that staff have
produced for inclusion in the draft Statement of Proposal.

2.5

It is recommended that Councillors receive this report and that it considers the additional
information with the information contained in the earlier report and draft Statement of
Proposal.

2.6

Subject to the Council’s decision in respect of the matter it is intended that the additional
information be incorporated into the Statement of Proposal.

BACKGROUND

3.1

In order for Council and the community to form a view on the options presented, the
financial dimensions of the social housing options must be understood.
3.1.1 Attachment 1 provides a summary of the impacts of options on Council’s ongoing
involvement with social housing;
3.1.2 Attachment 2 provides financial analysis on the options, detailing impacts on
rates, impacts on Council, risks and recommendations.

3.2

The Statement of Proposal refers to a 30 year lease period (based on information at the
time), it is now proposed that the 30 year lease be changed to 45 years, for the reasons
as noted below:
3.2.1 The modelling of the various options assumes that where property is leased by
Council to a new Community Housing Provider entity the whole of each site is
leased, not a portion of the site. The assumption is that the nature of the titles allow
leases of 45 years to be entered into by Council.
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3.2.2 Council can grant a lease for up to 35 years for any piece of land/property,
provided it satisfies various other requirements. Where a lease in excess of 35
years is proposed it triggers the need for the lease to be contained within its own
certificate of title (CT), and the lease must comprise that entire CT.
3.2.3 There are a number of sites, such as Milton Street / Barnett Street, where social
housing shares a site with another use and where the title covers both areas. In
these situations a subdivision will be required in order to enter into a lease of 35
years or more. There will be a number of other similar sites but the majority of City
Housing's portfolio is anticipated to have titles that enable Council to enter into
leases of more than 35 years.
3.2.4 A detailed review of titles for each property will need to be completed before
proceeding with any of the options involving the long term leases.
3.4

4.

COMMENT

4.1

5.

Staff have sought external legal advice on legal risks associated with this matter. This will
be distributed separately.

FINANCIAL IMPLICATIONS

5.1

6.

If the Council was to request and be paid a special dividend of $50 million by
Christchurch City Holdings, the effect on rates is now estimated to be an increase of 0.23
per cent in 2014/15, 0.43 per cent in 2015/16 and 0.66 per cent in 2016/17. Note that
paragraph 11.4 of the Statement of Proposal refers to an effect on rates in 2016/17 of
2.66 per cent this is incorrect and should be 0.66 per cent.

The financial implications of the proposals set out in the draft Statement of Proposal are
identified and referred to in the attached documents.

STAFF RECOMMENDATION

It is recommended that the Council:

7.

6.1

Receives the supplementary staff report.

6.2

Considers the information contained in the report at the same time as the Council
considers the report prepared by staff in respect of the Council’s role in the provision of
affordable (including social) housing.

6.3

Adopts the options referred to in the information for inclusion in the Draft Statement of
Proposal.

6.4

Refer the reports and delegated authority to the Earthquake Recovery Committee of the
Whole to make a decision on the staff recommendations contained in the report.

COUNCIL RESOLUTION

At it’s meeting on 24 April 2014, the Council resolved to adopt the staff recommendation.
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Supplementary Report - Attachment 1
Impact of Options on Council’s ongoing involvement with Social Housing
The table below outlines the ten options considered in the SCP document and assesses whether they
support Council:
 maintaining an involvement for the short term (up to 2 years);
 maintaining a long term (beyond 45 years) involvement, this involvement could be as simple
as a landlord or as complex as full ownership and operation of Social Housing; or
 ending its ongoing involvement in social housing.
Option
1 Lease land and buildings to CHP
2 Sell buildings to CHP
2a Sell buildings to CHP at a price that allows
the CHP to be financially viable
3 Sell land and buildings to CHP
3a Sell land and buildings to CHP at a price
that allows the CHP to be financially viable
4 Capital injection by central government
5 Gift buildings to CHP
6 Lease land and buildings to CHP and sell
both land and buildings with a lease in
place
7 Rates funding to Social Housing Fund
8 Gift land and buildings to CHP
9 46% rent increase

Short Term
involvement

Long Term
involvement
X
X
X

No future
involvement

X
X
X
X
X

X
X
X

Option 10 -Do nothing, has not been included in the table above as this option is not a viable option
and not sustainable in the long term.
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Supplementary Report Attachment 2: Social Housing Options Financial Analysis

Option

Net Financial Impact
(refer following sheets for detail)
1 Lease land and buildings to CHP
$3.8 million annual surplus funds
2 Sell buildings to CHP
$3.8 million annual surplus funds
2a Sell buildings to CHP at a price that allows the CHP to be financially viable
$3.8 million annual surplus funds
3 Sell land and buildings to CHP
No impact but a reduction in total debt
3a Sell land and buildings to CHP at a price that allows the CHP to be financially viable
No impact but a reduction in total debt
4 Capital injection by central government
No impact
5 Gift buildings to CHP
$8.6 million annual surplus funds if
buildings are not replaced
$3.8 million annual surplus funds if
fund created to replace buildings
6 Lease land and buildings to CHP and sell both land and buildings with a lease in place No impact but a reduction in total debt
7 Rates funding to Social Housing Fund
$9 million increase in rates funding
8 Gift land and buildings to CHP
No impact
9 46% rent increase
No impact
10 Do nothing and continue with minimal rent increases
Potential requirement to fund $150
million

Financial Viability
CHP
CCC
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
N/A
Yes
Yes
Yes

Yes
N/A
Yes
N/A
N/A

Yes
Yes
Yes
Yes
No
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Option
1

Lease land
and buildings
to a CHP

Total
(/100)
94

Modelling information

Financial Analysis

Impact on Rates
Impact on Council
Risks
Recommendation
Council's rental income equates to a
Recommended
Replacement of buildings costs
Council retains ownership of the land and The current Council approved policy
return on investment in land and
more than expected at the end Option
buildings and leases the properties to a
is for Social Housing to be rates
CHP.
of the lease
neutral. Therefore there would be no buildings of 2.5%.
Additional
impact on rates if any surplus is used
government
Council retains the risks of
Under this option the CHP has a lease for for other housing initiatives.
With a change in current policy,
subsidies can be
up to 45 years and is responsible for all
Council could use the rental receipts:
ownership and operation of
accessed.
operational costs, maintenance and
the social housing activity,
After applying the $8.6 million
 To create a fund to pay for the
renewals (roofs / carpets etc) but not
although these are minimised
income from the CHP to be set aside
replacement of the portfolio at
Potential to reduce
replacement of the buildings at the end
for replacement of stock, there would
by the terms and conditions of
end of lease and the surplus of
Council’s borrowing
of the lease. The CHP receives income
remain a surplus of $3.8 million for
the lease.
$3.8 million is used for other
Council consideration.
and/or operational
equivalent to market rents and taking
housing initiatives.
A peer review of the Social
costs to reduce
into account all of the costs mentioned
 Create a fund to pay for the
With a change in current policy, the
above the CHP could afford to pay a rent
Housing modelling is still to be
rates requirement.
replacement of the portfolio and
of approximately $8.6 million per year.
surplus funds of $3.8 million could be
undertaken
which
may
result
in
the surplus $3.8 million is used to
This would leave the CHP with a small
applied to other Council activities –
Council will have
fund operational activities this will changes which will amend the
annual surplus.
potential rates reduction of 1‐1.15%
impact to ratepayers and
sufficient funds in
reduce rates by approximately 1‐
over life of lease.
Council.
the Housing Fund to
1.15% per annum.
fund the
The Government’s Income Related Rental
 Create a fund to pay for the
replacement of the
Applying the $3.8 million annual
Subsidy (IRRS) can be accessed.
replacement of the portfolio and
buildings at the end
surplus to borrowing reduces debt by
the surplus $3.8 million per annum
$45 million in the first 10 years.
of the lease.
is used to reduce debt; this will
reduce the Council’s projected
maximum debt by $45 million in
the first 10 years.
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Option
2

Sell Social
Housing
buildings to a
CHP and
Council keep
the land

Total
(/100)
90

Modelling information
Council retains ownership of the land but
sells its social housing buildings to a CHP
who then provide the service allowing
the Government’s IRRS to be accessed.
Detailed valuations would be needed to
make this happen but in the interim the
2013 Rateable Values have been used to
consider how this option might work.
This equates to $215 million.
Council would charge the CHP a Ground
Lease for the use of the land. Using the
rateable values and current market rents
for land this equates to $8.6 million per
year. In this option the CHP is not the
long term owner of the land and may be
unwilling to invest in the replacement of
the housing stock over time.
Council would need to set aside funds to
replace the housing stock at the expiry of
the lease if it wants social housing to be
available for future generations. In 45
years time the Social Housing fund would
have a balance of around $4.1 billion
after allowing for replacement of the
housing stock. (If the funds were not
used elsewhere).
By comparison the CHP earns market
rent (almost double the current rent
earned by Social Housing) but this is
insufficient to cover the asset and
operating costs and the mortgage
required to purchase the asset and deal
with the 10 year funding shortfall. With
all outgoings being higher than income
the CHP would end up owing in the order
of $3.8 billion by the year 2060 (largely
due to mortgage and ground lease costs).

Financial Analysis
Impact on Rates
Impact on Council
Risks
Recommendation
If the proceeds are applied to other
Market value of buildings is less Not recommended
The current Council approved policy
housing initiatives, Council will expand than $215 million given the
is for Social Housing to be rates
The financial
structure that is in place.
neutral. Therefore there would be no this activity.
implications and
impact on rates if any surplus is used
With a change in current policy,
Council would need to fund the risk to Council mean
for other housing initiatives.
proceeds could be utilised for non‐
this option cannot
replacement of the housing
housing activities such as:
be recommended.
With a change in current policy,
stock at the end of each
proceeds could be used for other
property’s life if a portion of
 Reducing borrowing by
the annual rental income is not
activities:
$215 million this would reduce
applied to this purpose.
 Other rebuild projects reducing
interest costs by approximately
$12.9 million in year one. The
borrowing by $215 million and
CHP is not economically viable
Council’s projected maximum
financing costs by approximately
and may not be able to get
borrowing would reduce to
$12.9 million in year one. This
funding for the purchase. As a
$1.6 billion in 2019.
would reduce the Council’s
result the CHP may require
projected maximum borrowing
 Using the annual rental income to
shareholder guarantees or
from $1.9 billion in 2022 to
create the fund to finance the
further funding.
$1.6 billion in 2019.
replacement of the social housing
 The annual rental income could
properties at the end of their life.
A peer review of the Social
be used to create the fund to
The Social Housing Options
Housing Options modelling is
finance the replacement of the
modelling estimates in Option 1
still to be undertaken which
social housing properties at the
that $4.8 million per annum for
may result in changes which
end of their life. The Social
the life of the lease would be
will amend the impact to
Housing Options modelling
required for this purpose. The
ratepayers and Council.
estimates in Option 1 that
surplus annual rental of $3.8
$4.8 million per annum for the
million could be used to reduce
life of the lease would be
borrowing by $44 million in the
required for this purpose. The
first 10 years or used to reduce
operating costs which would
surplus annual rental of $3.8
million could be used to reduce
reduce rates by approximately 0.9
– 1.1% per annum.
borrowing by $44 million in the
first 10 years or used to reduce
 The annual rental income from
operating costs which would
the land could also be used to
reduce rates by approximately 0.9
reduce borrowing by $100 million
– 1.1% per annum.
in the first 10 years or used to
 The annual rental income $8.6
reduce operating costs which
would reduce rates by
could also be used to reduce
approximately 2.5‐2.1% per
borrowing by $100 million in the
annum.
first 10 years or used to reduce
operating costs which would
Council is likely to have to provide
reduce rates by approximately
additional funding to the CHP due to
2.5‐2.1% per annum).
the sizable debt of the CHP.
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Option
2a

Total
(/100)

Modelling information
The same as Option 2 but rather than sell
the buildings to the CHP at market value
the Council sells the buildings at a value
which allows the CHP to be financially
viable. The CHP can access the
Government’s IRRS.
Council would still be required to assist in
the replacement of the buildings at the
end of their life.
This price is currently estimated to be
between $100 ‐ $115 million.
It is noted that further modelling is
required on this option to confirm the
maximum sales price that makes the CHP
financially viable and also to determine
the sale price that would place the CHP in
a position to fund the replacement of the
buildings.

Financial Analysis
Impact on Rates
Based on a sales price of
$112.5 million:
The current Council approved policy
is for Social Housing to be rates
neutral. Therefore there would be no
impact on rates if any surplus is used
for other housing initiatives.
With a change in current policy,
proceeds could be used for other
activities:
 Other rebuild projects reducing
borrowing by $112.5 million and
financing costs by approximately
$6.75 million in year one. This
would reduce the Council’s
projected maximum borrowing
from $1.9 billion in 2022 to
$1.8 billion in 2022.
 The annual rental income could
be used to create the fund to
finance the replacement of the
properties at the end of their life.
The Social Housing Options
modelling estimates in Option 1
that $4.8 million per annum for
the life of the lease would be
required for this purpose. The
surplus annual rental of $3.72
million could be used to reduce
borrowing by $44 million in the
first 10 years or used to reduce
operating costs which would
reduce rates by approximately 0.9
– 1.1% per annum.
 The annual rental income could
also be used to reduce borrowing
by $100 million in the first 10
years or used to reduce operating
costs which would reduce rates
by approximately 2.5‐2.1% per
annum).

Impact on Council
Based on a sales price of
$112.5 million:

Risks
The sales price at which this
option becomes financially
viable to the CHP could be
If the proceeds are used for other
different from the current
housing initiatives, Council will expand estimate.
this activity.
Council would need to fund the
replacement of the housing
With a change in current policy,
stock at the end of each
proceeds could be utilised for non‐
property’s life. Further
housing activities such as:
modelling is required to
 Reducing borrowing by
determine at what price the
$112.5 million this would reduce
CHP would be able to fund the
interest costs by approximately
replacement of the buildings.
$6.75 million in year one. The
Council’s projected maximum
A peer review of the Social
borrowing would reduce to
Housing Options modelling is
$1.8 billion in 2022.
still to be undertaken which
 Using the annual rental income to
may result in changes which
create the fund to finance the
will amend the impact to
replacement of the social housing
ratepayers and Council.
properties at the end of their life.
The surplus annual rental of $3.72
million could be used to reduce
borrowing by $44 million in the
first 10 years or used to reduce
operating costs which would
reduce rates by approximately 0.9
– 1.1% per annum.
 The annual rental income from
the land could also be used to
reduce borrowing by $100 million
in the first 10 years or used to
reduce operating costs which
would reduce rates by
approximately 2.5‐2.1% per
annum.

Council would recognise a loss on sale
of the buildings of $100 ‐ $115 million
and would need to fund the
replacement of the buildings at the
each of property’s life.

Recommendation
Not Recommended
The CHP is
financially viable
but Council still
needs to fund the
replacement of
buildings.
Further
investigation is
required of the
sales price that
would allow the
CHP to be
financially viable
and fund the
replacement of the
buildings.
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Option
3

Sell Social
Housing
buildings and
land to a CHP

Total
(/100)
86

Modelling information
Council sells its Social Housing properties
to a CHP who would then provide the
service allowing the Government’s IRRS
to be accessed.
Detailed valuations would be needed to
make this happen but in the interim the
2013 Rateable Values have been used to
consider how this option might work.
This equates to $343.5 million.
The CHP earns market rent (almost
double the current rent earned by Social
Housing) but this is insufficient to cover
the asset and operating costs and the
mortgage required to purchase the land
and buildings and deal with the 10 year
funding shortfall. For the life of most of
the housing stock the CHP would not be
able to replace the buildings in a timely
way. It is expected that with the
outgoings being higher than income the
CHP would end up owing in the order of
$3.64 billion by the year 2060 (largely
due to mortgage costs).

Financial Analysis
Impact on Rates
The current Council approved policy
is for Social Housing to be rates
neutral. Therefore there would be no
impact on rates if any surplus is used
for other housing initiatives.
With a change in current policy, the
sales proceeds could be applied to:
 Other rebuild projects this would
reduce borrowing by
$343.5 million and interest costs
by approximately $20.5 million
per annum. This would
consequently reduce the
Council’s projected maximum
borrowing from $1.9 billion in
2022 to $1.5 billion in 2019.

Impact on Council
With a change in current policy, these
funds could be applied to other rebuild
projects. Or the funds could be
applied to other social housing or
affordable housing initiatives.


Applying to other rebuild projects
reduces the maximum Council
borrowing from $1.9 billion in
20122 to $1.5 billion in 2019.

Risks
Any sale must preserve the
insurance position.
Market value of the land
buildings is less than
$343.5 million given the
structure and condition of the
buildings.
Under this scenario the CHP is
not economically viable (based
on assumptions within the
Social Housing options
modelling – in particular the
debt servicing requirements).
There is a risk that additional
funding, shareholder
guarantees or investments
would be required from
shareholders
A peer review of the Social
Housing options modelling is
still to be undertaken which
may result in changes which
will amend the impact to
ratepayers and Council.

Recommendation
Not recommended
The financial
implications and
risk to Council mean
this option cannot
be recommended.
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Option

Total
(/100)

3a

Modelling information
The same as Option 3 but rather than sell
the buildings and land to the CHP at
market value the Council sells the
buildings at a value which allows the CHP
to be financially viable.
The CHP can access the Government’s
IRRS.
The sales price is currently estimated to
be $115 million. It is noted that further
modelling is required to confirm the
maximum sales price that makes the CHP
financially viable.

4

Central
Government
capital
injection to
Social
Housing

85

An alternative to increasing rents for
tenants is to request direct support for
social housing from the Government. A
similar request was made in 2009 and
rejected.
Since that request the earthquake and
changes in Government's policy have
occurred. A revised request could be
made for direct support. A lump sum
contribution of around $230 million
would be required to avert the need for
the rent increase to tenants.
The Government’s IRRS cannot be
accessed.
Again future cost escalation above
anticipated inflation or unforeseen
expenditure may result in the need for
further increases above those allowed for
in the forecasts.

Financial Analysis
Impact on Rates
Based on a sales price of $115
million:

Impact on Council
Based on a sales price of $115 million:

With a change in current policy, these
The current Council approved policy
funds could be applied to other rebuild
projects. Or the funds could be
is for Social Housing to be rates
neutral. Therefore there would be no applied to other social housing or
impact on rates if any surplus is used affordable housing initiatives.
for other housing initiatives.
 Applying to other rebuild projects
With a change in current policy, the
reduces the maximum Council
sales proceeds could be applied to:
borrowing from $1.9 billion in
 Other rebuild projects this would
20122 to $1.8 billion in 2022.
reduce borrowing by $115 million
and interest costs by
Council would recognise a loss on sale
of the land and buildings of
approximately $6.9 million per
annum. This would consequently $228.5 million.
reduce the Council’s projected
maximum borrowing from
$1.9 billion in 2022 to $1.8 billion
in 2022.
No impact to ratepayers.

No impact to Council as funds can only
be utilised by Social Housing.

Risks
Any sale must preserve the
insurance position.
Under this scenario the CHP is
economically viable The sales
price at which the CHP obtains
economic viability could be
different from the current
estimate.

Recommendation
Potential Option
The CHP is
financially viable.
Further
investigation is
required of the
sales price and
impact to Council.

A peer review of the Social
Housing Options modelling is
still to be undertaken which
may result in changes which
will amend the impact to
ratepayers and Council.

Unlikely, given the
Government’s other
commitments to Christchurch.
Council retains the risks of
ownership and operations of
the social housing activity.

Not Recommended
While financially
viable for Council to
continue to provide
Social Housing
without the need
for a significant rent
increase the
additional
government
assistance is highly
unlikely to be able
to be accessed.
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Option
5

Gift Social
Housing built
assets to a
CHP and
Council retain
ownership of
the land

Total
(/100)
82

Modelling information
Council retains ownership of the land but
gifts the social housing buildings to a CHP
who then provides the service.
The value of the gift is the market value
of the buildings transferred to the CHP’s
ownership, $215 million based on 2013
Rateable Value (assumed market value).
The CHP can access the Government’s
IRRS
Council would need to set aside funds to
replace the housing stock at the expiry of
the lease if it wants social housing to be
available for future generations.
The CHP will pay a ground lease of
$8.6 million per annum to Council.

Financial Analysis
Impact on Rates
Impact on Council
The current Council approved policy
No impact on Council’s maximum
is for Social Housing to be rates
debt levels unless ground lease
neutral. Therefore there would be no revenue is used to reduce borrowing.
impact on rates if any surplus is used
for other housing initiatives.
Using the annual rental income to
create the fund to finance the
With a change in current policy, the
replacement of the social housing
properties at the end of their life. The
annual rental income could also be
used to:
Social Housing Options modelling
estimates in Option 1 that $4.8 million
 The annual rental income could
per annum for the life of the lease
be used to create the fund to
would be required for this purpose.
finance the replacement of the
The surplus annual rental of $3.8
social housing properties at the
million could be used to reduce
end of their life. The Social
borrowing by $44 million in the first 10
Housing Options modelling
years or used to reduce operating
estimates in Option 1 that
costs which would reduce rates by
$4.8 million per annum for the
approximately 0.9 – 1.1% per annum.
life of the lease would be
required for this purpose. The
Council’s total assets would reduce by
surplus annual rental of $3.8
approximately $110 million (51% of
million could be used to reduce
the assets gifted).
borrowing by $44 million in the
first 10 years or used to reduce
Council’s investment in the CHP could
operating costs which would
become a significant asset depending
reduce rates by approximately
on the value of its assets and financial
0.9 – 1.1% per annum.
 reduce borrowing by $8.6 million performance.
per annum which will reduce the
Council’s projected borrowing by
$100 million in the first 10 years;
 reduce operating costs by $8.6
million per annum which in turn
will reduce rates by
approximately 2.5‐2.1% per
annum.

Risks
Recommendation
Council may not be able earn a
Potential Option
return on the investment in the
CHP.
Financially viable
for CHP and Council
Council would need to fund the (based on
replacement of the housing
assumptions with‐in
stock at the end of each
the Social Housing
property’s life if a portion of
Options modelling)
the annual rental income is not
applied to this purpose.
A peer review of the Social
Housing Options modelling is
still to be undertaken which
may result in changes which
will amend the impact to
ratepayers and Council.
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Option
6

Sell Social
Housing land
& buildings –
with a CHP
lease in place.

Total
(/100)
74

Modelling information
Council establishes a lease of the
properties to a CHP and then sells the
properties on the open market. Under
this option the CHP has a lease for up to
45 years and is responsible for all
operational costs, maintenance and
renewals (roofs / carpets etc) at the end
of the lease but not replacement of the
buildings.
The CHP can access the Government’s
IRRS receiving a total income equivalent
to market rents and taking into account
all of the costs mentioned above they
could afford to pay a rent of
approximately $8.6 million per year. This
leaves them with a small surplus but the
rental income equates to a return on
investment of just 2.7% relative to the
rateable value of $343.5 million. Private
landlords are highly likely to be
interested in the property for
redevelopment purposes at the end of
the lease with rental revenue providing
the 'holding' costs.

Financial Analysis
Impact on Rates
The current Council approved policy
is for Social Housing to be rates
neutral. Therefore there would be no
impact on rates if any surplus is used
for other housing initiatives.
With a change in current policy, the
sales proceeds could be applied to:
 Other rebuild projects this will
reduce borrowing by $92 million
and interest costs by
approximately $5.5 million per
annum. This would reduce the
Council’s projected maximum
borrowing from $1.9 billion in
2022 to $1.8 billion in 2022.

Impact on Council
Risks
Recommendation
Not Recommended
The market price is likely to be reduced The Council sells the land and
to $92 million as a result of the lease.
buildings at less than $92
million recognising a larger loss Financially viable
The sales proceeds and rental income
on sale.
for CHP and Council
until the time of sale could be applied
(based on
to rebuild or other social housing or
Reduction in the number of
assumptions within
affordable housing initiatives.
Social Housing properties in the the Social Housing
City as at the end of the lease
options modelling)
With a change in current policy,
the new owner may not
Council could apply the funds to:
replace with new Social
Risk that social
Housing.
housing is not
 social or affordable housing
maintained at end
initiatives would have no
A peer review of the Social
of lease.
significant financial impact to
Housing Options modelling is
Council.
 other rebuild projects reduces the still to be undertaken which
maximum Council borrowing from may result in changes which
will amend the impact to
$1.9 billion in 2022 to $1.8 billion
ratepayers and Council.
in 2022.
Council would recognise a loss on sale
of $251.5 million.
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Option
7

Rates
injection to
Social
Housing

Total
(/100)
70

Modelling information
An alternative to increasing rents for
tenants is to fund the current funding
gap from rates. Over many decades the
Council has kept its social housing service
separate and rates funding has not been
used.

Financial Analysis
Impact on Rates
The funding shortfall is expected to
require rates funding of just less than
$9 million per year on an ongoing
basis. Spread across all ratepayers
this equates to approximately a 2.7‐
2.3% rates increase.

Impact on Council
There is minimal impact to Council
from this option.

The Government’s IRRS cannot be
accessed.

Risks
Future cost escalation above
anticipated inflation or
unforeseen expenditure may
result in the need for further
increases above those allowed
for in the forecasts.
Council retains the risks of
ownership and operations of
the social housing activity.
A peer review of the Social
Housing Options modelling is
still to be undertaken which
may result in changes including
the annual rates funding
requirement which will amend
the impact to ratepayers and
Council.

8

Gift Social
Housing
buildings and
land to a CHP

68

Council gifts the land and buildings to the
CHP. The CHP can access the
Government’s IRRS and receive a market
rent for the properties from tenants.
The CHP will need to borrow funds over
the first 10 years to pay for the gap in
funding but will have sufficient revenue
to cover this. It can repay the loan and
then start saving for future lifecycle
expenditure and replacement of the
housing stock in approximately 50 years.
The CHP would have a surplus estimated
at $1.9 billion in 50 years time, after it
has replaced approximately 80% of the
buildings.

The current Council approved policy
is for Social Housing to be rates
neutral. Therefore there would be no
impact on rates if any surplus is used
for other housing initiatives.

Council’s total assets would reduce by
approximately $175 million (51% of
the assets gifted based on the 2013
Rateable Value of $343.5 million).
These assets are not income earning
assets so this is unlikely to affect
Council’s ability to borrow.
Council’s investment in CHP could
become a significant asset depending
on the value of its assets and the
expected surplus of $1.9 billion in 50
years time. The ability of the CHP to
charge market rents mean it can
replace buildings at the end of their
life. Council has the potential to earn
dividend income (subject to potential
legislative restrictions).
The estimated surplus of the CHP
could be applied into other social and
affordable housing projects.

Council may not earn a return
on the investment in the CHP.
A peer review of the Social
Housing Options modelling is
still to be undertaken which
may result in changes which
will amend the impact to
ratepayers and Council.

Recommendation
Not Recommended
While financially
viable for Council to
continue to provide
Social Housing
without the need
for a significant rent
increase the
increase in rates
required is not in
line with the
Council’s financial
strategy.
Cannot access the
additional
Government
assistance.
Potential Option
Financially viable
for CHP and Council
(based on
assumptions within
the Social Housing
options modelling)
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Option
9

Rent increase
46%

Total
(/100)
65

Modelling information
Tenants rent is increased 46%.
The Government’s IRRS cannot be
accessed.
Such a rent increase would result in a
portfolio becoming financially sustainable
and would fund the; replacement of
severely damaged units, strengthening
where required and all operating and life
cycle costs including the replacement of
the buildings at the end of a 90 year life.
NB; this option can be tailored to align
with the level of financial sustainability
attempting to be achieved.

Financial Analysis
Impact on Rates
No impact on ratepayers as social
housing would remain totally self
funding.

Impact on Council
No impact on Council on basis that
social housing remained self funding.

Risks
Tenants cannot access new
market rent subsidies but will
continue to access the
accommodation supplement
and some may end having to
pay more than 30% of their
income in rent.
Council retains the risks of
ownership and operations of
the social housing activity.
A peer review of the Social
Housing Options modelling is
still to be undertaken which
may result in changes which
will amend the impact to
ratepayers and Council.

Recommendation
Not recommended
Cannot access the
additional
Government
assistance.
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Option
10

Do Nothing
and continue
with minimal
rent increases

Total
(/100)
52

Modelling information
Current rents, which are roughly 50 per
cent of market rate, barely cover
operating costs for the social housing
service. Over the next four years
significant expenditure is required to
strengthen buildings and cover unfunded
earthquake repairs.

Financial Analysis
Impact on Rates
No initial impact on rates unless
future Council’s decide to provide
rates funded assistance to reduce the
level of borrowing

Impact on Council
Given the estimated funding gap the
Social Housing activity is not
sustainable without some form of
intervention.

Risks
The funding gap increases
more than expected.
Council retains the risks of
ownership and operations of
the social housing activity.

Recommendation
Not recommended
Cannot access the
additional
Government
assistance available
to a CHP.
Not financially
viable for Council to
continue to provide
Social Housing

The Government’s IRRS cannot be
accessed.
Additional expenditure is required over
the next ten years to upgrade housing
stock so it can meet an acceptable
standard that will last for another 40 to
50 years.
Total expenditure over the next ten years
is estimated to be $395 million.The
funding shortfall over the next ten years
is approximately $105 million. Within one
to two years Social Housing will have to
start borrowing in order to pay the
interest. The total interest due adds up
to approximately $45 million. This is a
shortfall of $150 million. After ten years
Social Housing will need to pay back the
$150 million borrowed. It will have to
start saving for the 'retirement' or
replacement of the housing stock at
approximately 90 years of age. Most of
the housing stock was built in the 1960's
and 1970's and is due for replacement in
approximately 50 years. The income
generated from minimal rent increases
will not achieve this.
11

Sell and Lease
back 17
under‐
capitalised
sites

63

Sell under‐capitalised properties on the
market, or to a developer and then CCC
lease back to use as social housing for an
agreed period of time. The developer
then could change the use at the end of
the lease.

This option was discounted because it
scored lower than the top 10 options.
An increase in tenant affordability was
balanced against increased legal issues
in transferring to a developer. The
option had average scores in the other
criteria

Not applicable as
not modelled
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Option
12

13

14

15

Total
(/100)

Modelling information

Christchurch
City Council
retain and
operate Social
Housing all
Social
Housing
buildings and
land however
no longer
fund for
replacement
Rent increase
18% and Sell
17 under
capitalised
sites to a
Community
Housing
Provider
Affordable
Housing and
Social
Housing
portfolio

63

As per LGA requirements to fund for
replacement, CCC would no longer fund
for replacement and over time exit social
housing.

60

Selling the under capitalised complexes
to a CHP and applying a rent increase of
18% to the retained sites brings the
portfolio to a sustainable level. The CHP
could access IRRS to maintain / re‐
develop these sites.

59

Use social housing portfolio for both
affordable rental housing and social
housing purposes. Utilise the higher
income generation from Affordable
Housing to cross subsidise Social Housing
(returning to historical public housing
model)

Sell Social
Housing
buildings and
land and build
new stock

56

Sell social housing portfolio to obtain the
greatest return and reinvest capital into
new social housing developments

Financial Analysis
Impact on Rates

Impact on Council
Risks
This option was discounted because it
scored lower than the top 10 options.
While it scored high in timeframe
(because it could be implemented with
a decision) and economics (not funding
for replacement removes strain on the
balance sheet) it scored lower on level
of service and impact on the wider
social housing market (because the
number and quality of units would
diminish in the long term). The option
had average scores in the other criteria
This option was discounted because it
scored lower than the top 10 options.
The improvement in the internal
economics was offset by the lower
score in tenant affordability (due to
the rent increase). The option had
average scores in the other criteria

Recommendation
Not applicable as
not modelled

This option was discounted because it
scored lower than the top 10 options.
This option had a very low score in
level of service (because the number
of units available for social housing
decreases) which offsets higher scores
in timeframe and economics. The
option had average scores in the other
criteria
This option was discounted because it
scored lower than the top 10 options.
This option have very low scores in
timeframe and legality (because of the
issues in selling social housing property
for non social housing purposes) and
low scores in level of service and
impact in the wider social housing
(because selling old stock for new
would result in a decrease in the
number of units). The option had
above average scores in the other
criteria

Not applicable as
not modelled

Not applicable as
not modelled

Not applicable as
not modelled

404

ATTACHMENT 2 TO CLAUSE 10 CONT'D
EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014

Option

Total
(/100)

Modelling information

16

Buy new
Social
Housing stock
– Invest

54

Attempt to trade out of financial
predicament by a better return on
investment for the new properties to
offset the loss making properties

17

Rent increase
to market
level ‐ (Exit
Social
Housing)

52

CCC increase rents to a market level to
make portfolio financially sustainable and
return a dividend to CCC rate payers

18

Rent increase
18% and sell
17 under
capitalised
sites

50

Selling the under capitalised complexes
and applying a rent increase of 18% to
the retained sites brings the portfolio to a
sustainable level

Financial Analysis
Impact on Rates

Impact on Council
Risks
This option was discounted because it
scored lower than the top 10 options.
This option had a zero score in
economics (because previous
modelling exercises have shown that
paying for loans with social housing
rent levels is not an economically
sustainable model). The option scored
highly in timeframe, legality and level
of service (because adding new units
to the portfolio is not difficult)
however this could not offset the
negative economic impact. The option
had average scores in the other criteria
This option was discounted because it
scored lower than the top 10 options.
This option had a zero score in level of
service (because the council would
effectively be exiting social housing).
This option also had a very low score
on the impact on the wider social
housing market and legality issues. The
option scored highly in timeframe and
economics however this could not
offset the negative impact on the
other criteria. The option had no
impact on tenant affordability
(although the tenants would have to
switch to another provider).
This option was discounted because it
scored lower than the top 10 options.
This option is similar to option 13
however it scored lower in timeframe,
legality, level of service and impact on
the wider social housing market
(because the 17 sites would be not be
sold to another entity for non social
housing purposes). This could provide
a slightly better return for the council
(because it would access the wider
market of property buyers).

Recommendation
Not applicable as
not modelled

Not applicable as
not modelled

Not applicable as
not modelled
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Option

Total
(/100)

Modelling information

19

Demolish all
Social
Housing
buildings and
land and re‐
develop
through a
build, own,
operate and
transfer
scheme; or a
build, own,
and transfer
scheme

48

CCC agrees to demolish social housing
portfolio and use the land to build better
performing assets via a BOOT scheme.
Essentially CCC would operate a lease to
purchase scheme over an agreed period
of time.

20

Sell all Social
Housing
buildings and
land and exit
provision of
Social
Housing

46

Sell social housing portfolio in
accordance with relevant legislation,
exiting social housing provision.

Financial Analysis
Impact on Rates

Impact on Council
Risks
This option was discounted because it
scored lower than the top 10 options.
This option has very low scores in
timeframe, economics and legality
(because not all of the housing stock is
a financial liability and previous models
have shown paying a loan with social
housing rent levels is not economically
sustainable). The higher scores in level
of service and impact on the wider
social housing market could not offset
the low scores in the other criteria.
The option had average scores in
tenant affordability (because this
would not necessarily have to change).
This option was discounted because it
scored lower than the top 10 options.
This option had a zero score in level of
service (because the council would
effectively be exiting social housing).
This option also had a very low score
on the timeframe, impact on the wider
social housing market and legality
issues. The option scored highly in
economics however this could not
offset the negative impact on the
other criteria. The option had no
impact on tenant affordability
(although the tenants would have to
switch to another provider).

Recommendation
Not applicable as
not modelled

Not applicable as
not modelled

14
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1.

PURPOSE AND ORIGIN OF REPORT

1.1

This report evaluates the two Christchurch City Council Land Use Recovery Plan candidate
Exemplar projects at Andrews Crescent and Brougham Village against the Exemplar criteria. It
identifies the progress made to date in achieving exemplar status and the areas of further work
before the projects can be approved as Exemplars. This report is part of fulfilling the Council’s role
as the enabler of Exemplar projects that is stipulated in Action 8 of the Land Use Recovery Plan.

2.

EXECUTIVE SUMMARY

2.1

The Council approved the process and criteria for assessment of Exemplar proposals on 13
February 2014. Action 8 of the LURP requires that a decision on approval as an Exemplar for the
two Christchurch City Council proposals be given by 6 June 2014.

2.2

The Council has two roles in the Exemplar process: Firstly, as a provider of two candidate projects
for consideration for Exemplar status and secondly, as the enabler of all the Exemplar projects. This
report concerns the second of the Council’s roles.

2.3

In the role as a provider of candidate Exemplar projects, the Council at the meeting of 24 April 2014
resolved to agree the Housing Committee’s recommendation of 15 April 2014 to identify Andrews
Crescent as the first Council candidate Exemplar project and further resolved that Brougham
Village will be the second.

2.4

The two Council projects have now been assessed against the following Exemplar criteria:
2.4.1 High quality, safe and accessible residential environments that address their neighbourhood
context.
2.4.2 Well built and energy efficient.
2.4.3 Innovation within the housing market.
2.4.4 Appropriate to the locality.
2.4.5 Diversity and affordability of housing products.
2.4.6 Medium density.
2.4.7 Showcasing and sharing of Exemplar experience.

2.5

The information available on each project does not at this stage contain sufficient detail to fully
assess either of the two projects against all of the Exemplar criteria. Therefore this report does not
recommend awarding the ‘Exemplar in Principle’ status to the projects at this stage. It instead seeks
Council endorsement of the projects as strong candidates for Exemplar status, noting the progress
to date in meeting the Exemplar criteria. A number of the Exemplar criteria have not been fully met
and will need further work and assessment through the Exemplar process. Once this has been
completed a further report will be brought to Council to confirm the status of the projects as
Exemplars.

3.

BACKGROUND

3.1

The Land Use Recovery Plan (LURP) was gazetted by the Minister for Canterbury Earthquake
Recovery on 6th December 2013. Action 8 (and associated text on page 18) requires the City
Council to enable a range of medium density housing schemes as exemplar projects, including
design and testing of projects at Bryndwr, Shirley, Riccarton Racecourse and Halswell by a range of
providers, and two Council-led projects. The Council is the lead agency for this Action, supported by
the Canterbury Earthquake Recovery Authority (CERA), Ngai Tahu, the Ministry of Business,
Innovation and Employment (MBIE) and NZ Transport Authority (NZTA). The LURP can be viewed
at http://cera.govt.nz/sites/cera.govt.nz/files/common/land-use-recovery-plan.pdf .
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3.2

The purpose of Action 8 is to support the delivery of high quality new housing which can showcase
delivery of a wider range of housing choices, with a clear emphasis on affordability, to meet more
diverse demands within the housing market. Exemplars should demonstrate that medium density
housing can offer diverse and attractive housing choices and living environments for all sectors of
the market and can demonstrate this by meeting or exceeding the range of criteria that have been
approved for the assessment of the projects. The criteria and process for awarding of Exemplar
status to a project was agreed at the Council meeting of 13 February 2014.

3.3

The Council confirmed the two Council-led candidate projects at the meeting of 24 April 2014. In its
role as the enabler under Action 8 of LURP, the Council is now required to consider and decide
whether these projects are approved as Exemplar projects by 6 June 2014. It was in this role that
the Council endorsed the location of the two Housing New Zealand Corporation projects at the
meeting of 27 February 2014 and also considered the Meadowlands project (Spreydon Lodge,
Halswell) as an ‘Exemplar in Principle’ at the meeting of 24 April 2014. The Riccarton Racecourse
project has not yet been considered.

3.4

The first of the Christchurch City Council projects is Andrews Crescent, in the suburb of Spreydon.
The site is close to the intersection of Simeon Street and Brougham Street, with access from
Simeon Street. The development site has a total area of approximately 1.5 hectares. The proposal
is to redevelop this site to deliver over 100 new residential units, providing a mix of one, two and
three bedroom homes.

3.5

The second of the Christchurch City Council projects is Brougham Village, in the suburb of
Sydenham. The site is located in a mid-block section between Brougham Street and Hastings
Street. The development site constitutes a number of land parcels with a total area of approximately
16.7 hectares. The redevelopment concept indicates the site could deliver between 117 and 154
units.

3.6

It has been necessary to assess the Christchurch City Council proposals against the Exemplar
criteria based on the information available to date. Although for both sites development plans are
reasonably advanced at the concept level, the available information falls short of what is required to
fully assess the projects for ‘Exemplar in Principle’ status. Furthermore, the two projects have yet to
be considered by the Urban Design Panel, the LURP partners and the Sustainable Homes Working
Party.

4.

COMMENT

4.1

The two candidate Exemplar projects have been assessed, to the extent that they can be, against
the criteria referred to in paragraph 2.3. There is currently insufficient information available to make
the full assessment. Therefore, what is sought at this stage is an endorsement of the site locations
and the key components of the concepts that have been developed to date. A further assessment
of the more detailed designs and the arrangements for delivering affordable housing will follow,
leading eventually to a formal agreement of Exemplar status awarded to the schemes (on the basis
that all criteria are met or remain met following the detailed design assessment).

4.2

Of the Exemplar developments, Andrews Crescent will qualify for development using the Enhanced
Development Mechanism (EDM). However due to the total size of the Andrews Crescent site, the
EDM will need to be applied to the staged development of the site so as not to exceed the
maximum one hectare size limit of the mechanism. Brougham Village is zoned as Living 3 under
the Christchurch City Plan. This zone enables medium density development.
Site and Location Summary, Andrews Crescent

4.3

The site comprises two adjoining land parcels located mid-block between Simeon Street (a local
road) and Brougham Street (a State Highway). The site is located to the rear of residential dwellings
that front Simeon Street, Hillier Place and Howard Street. The site has a street frontage onto the
west bound exit lane (Jerrold Street) that connects Brougham Street to Barrington Street. Andrews
Crescent has one access point from Simeon Street.
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4.4

The southern part of the site is zoned as Living 2 under the operative District Plan. The northern
part is currently zoned Open Space 1 and known as Jerrold Reserve. A lease for use of the
Reserve was surrendered in 2013 and Council officers have identified that it is surplus to the
Council’s parks and reserves requirements. The Spreydon/Heathcote Community Board resolved to
approve the revocation of the recreation reserve status on the land at their meeting of 15 April
2014. The land surrounding the site is zoned Living 2.

Figure 1. Site Location Map. Andrews Crescent.
Andrews Crescent - Assessment against the Exemplar criteria
4.5

Assessment table:

Exemplar
Criteria
High quality,
safe and
accessible.

Assessment against Criteria

Well built
and energy
efficient.

The Council is committed to
providing homes that meet
Homestar 6 standard.

Innovation
within the

The scheme makes use of the
Enhanced Development Mechanism.

Conceptual designs indicate a high
quality design. The size and shape of
the site gives considerable flexibility
in the approach to these aspects of
the development.

Further Information
Requirement.
More detail is
required of the
design of the project
as a whole and
buildings that will
form part of it.

More detail is
required of the
design of units that
will form part of the
project.
More detail is
required of the

Further Assessment
Steps:
Detailed analysis and
independent assessment
of the design will be
required by the Urban
Design Panel, the
Canterbury Sustainable
Homes Working Party
and the LURP partners.
Assessment against the
EDM rules for Resource
Consent.
Independent assessment
to Homestar rating for
the development.

Details of the design will
be assessed through the

410

EARTHQUAKE RECOVERY COMMITTEE OF THE WHOLE 1. 5. 2014
housing
market.

It demonstrates how medium
density housing can be delivered in a
comprehensive manner with a range
of potential housing typologies.

design of units that
will form part of the
project.

Appropriate
to the
locality.

The site is zoned for residential
development and is within the EDM.
There are no infrastructure
constraints on this type of
development in the area.
The site is located close to parks and
transport links. It is 500 metres from
the Selwyn Street Shops. Simeon
Park and Addington School are
adjacent to the site. It is 900 meters
from the Barrington Mall. The
number 120 bus service passes close
to the site and provides a service to
Selwyn Street Shops, Barrington Mall
and Addington.
Conceptual designs indicate that the
project will offer a range of house
sizes in mix of tenure and ownership,
including an element of social
housing to be retained by the
Council.

Sufficient information
has been provided.

Diversity and
Affordability.

Medium
density.

Conceptual designs for the site
indicate that household yield will be
in excess of 30 households per
hectare.

Showcasing
and sharing.

The Council is committed to
collaborating with the LURP partners
to showcase and promote the
exemplar.

Further information
on design and
composition of units
to confirm conceptual
details.
Further information
on the mix,
affordability and
delivery of different
tenures.
To be confirmed with
detailed design work.

Details of innovation
in the project that
can be used to help
promote good
development
outcomes.

Urban Design Panel, the
Canterbury Sustainable
Homes Working Party
and with the LURP
partners. In addition the
consenting process will
test the detailed design
against the rules of the
EDM.
Independent assessment
by the Urban Design
Panel, the Canterbury
Sustainable Homes
Working Party and the
LURP partners.

Detailed analysis and
independent assessment
of the design through the
UDP and the LURP
partners.

Review by the UDP and
LURP partners to confirm
that the project meets
the Exemplar criteria.
The consenting process
will also confirm that the
project meets the rules of
the EDM with regard to
housing density (i.e. a
minimum of 30
households per hectare).
A showcasing approach
will be developed with
the LURP partners and
the providers of other
Exemplar projects.

Site and Location Summary, Brougham Village, Sydenham
4.6

The site comprises a number of land parcels located on the south side of Brougham Street, situated
between Burlington Street and Waltham Road. Vehicle and pedestrian access is from Hastings
Street and Burlington Street. Pedestrian access is also possible from Brougham Street where the
site has a long street frontage.

4.7

The site is zoned as Living 3 under the operative District Plan. The land surrounding the site is also
zoned Living 3 except for a small Open Space 1 zoned pocket park to the south west of the site.
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Figure 2. Site Location Map. Brougham Village.
Brougham Village - Assessment against the Exemplar criteria
4.8

Assessment table:

Exemplar
Criteria
High quality,
safe and
accessible.

Well built
and energy
efficient.

Assessment against Criteria
Conceptual designs for the site
indicate a excellent degree of
accessibility with the long
Brougham Street frontage offering
pedestrian access and other access
points to the site for vehicle and
pedestrian access. Three bus stops
are readily accessible from the site.
Good potential to create quality
outdoor living spaces.
The Council is committed to
providing homes that meet
Homestar 6 standard.

Innovation
within the
housing
market.

Opportunities for innovations that
relate to design will be identified.

Appropriate

The site is zoned for residential

Further Information
Requirement.
More detail is
required of the
design of the project
as a whole and
buildings that will
form part of it.

Further Assessment
Steps:
Detailed analysis and
independent assessment
of the design will be
required by the Urban
Design Panel, the
Canterbury Sustainable
Homes Working Party
and the LURP partners.

More detail is
required of the
design of units that
will form part of the
project.
More detail is
required of the
design of units that
will form part of the
project.

Independent assessment
to Homestar rating for
the development.

Sufficient

Details of the design will
be assessed through the
Urban Design Panel, the
Canterbury Sustainable
Homes Working Party
and with the LURP
partners.
Independent assessment
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to the
locality.

Diversity and
Affordability.

Medium
density.

Showcasing
and sharing.

development. The Living 3 zone
allows medium to medium‐high
density development and there are
a number of examples in the
surrounding area. There are no
infrastructure constraints on this
type of development in the area.
The site adjoins a small pocket park
and approximately 550 meters from
Sydenham Park and Waltham Park.
The nearest shopping area is on
Colombo Street. There are bus
routes along Brougham Street and
Waltham Street.
Conceptual designs indicate that the
project will offer a range of house
sizes in mix of tenure and
ownership, including an element of
social housing to be retained by the
Council.

Conceptual designs for the site
indicate a density in excess of 30
households per hectare is
achievable on site. The City Plan
Zone for the site allows medium
density development.
The Council is committed to
collaborating with the LURP
partners to showcase and promote
the exemplar.

information has
been provided.

by the Urban Design
Panel, the Canterbury
Sustainable Homes
Working Party and the
LURP partners.

Further information
on design and
composition of units
to confirm
conceptual details.
Further information
on the mix,
affordability and
delivery of different
tenures.
To be confirmed
with detailed design
work.

Detailed analysis and
independent assessment
of the design through the
UDP and the LURP
partners.

Details of innovation
in the project that
can be used to help
promote good
development
outcomes.

A showcasing approach
will be developed with
the LURP partners and
the providers of other
Exemplar projects.

Review by the UDP and
LURP partners to confirm
that the project meets
the Exemplar criteria.

Conclusion
4.9

Officers are confident the projects will demonstrate the qualities required of the Exemplar projects,
although there are further design and evaluation steps required before the schemes could be
approved as Exemplar projects.

5.

FINANCIAL IMPLICATIONS

5.1

The further development and assessment of the candidate Exemplar projects can be supported
through existing operational budgets.

6.

STAFF RECOMMENDATION

That the Committee:
6.1

Endorse the Christchurch City Council projects at Andrews Crescent and Brougham Village as
strong candidates for Exemplar status that have the potential to be good examples of medium
density development in the existing urban area, based on the assessment to date of the conceptual
proposals against the Exemplar criteria.

6.2

Recommend that the Council, in its role as the lead agency under Action 8 of the Land Use
Recovery Plan, agree to the endorsement in 6.1.

6.3

Note that further reports will be provided when the projects have been progressed to the stage
where Exemplar project status can be confirmed.

