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1. Executive Summary

The Property Group Limited (TPG) has been commissioned by the Ministry of Education (the Ministry) to
prepare a site identification and evaluation assessment for potential alternative sites for Redcliffs
School. At the instruction of the Ministry no assessment of the existing Redcliffs School Main Road site
has been undertaken as part of this report.

This report contributes to fulfilling the Minister of Education’s (the Minister) request for “a feasibility
analysis on whether relocation within a suitable timeframe to another site within the Redcliffs

community, most likely Barnett Park, is likely to be a realistic option.”*

A total of 38 sites were initially identified within the search area. This was defined as the Redcliff’s
School zone, enlarged by a 500 metre buffer zone beyond its boundary in all landward directions. The
38 sites were assessed against the criteria set out in the Ministry’s Methodology for New School Site
Evaluation Version 6B May 2016 (the Methodology). The Methodology is a two stage assessment
process aimed at identifying the most suitable site, or sites, on which a potential school facility could be
located and on which detailed due diligence should be completed.

Stage 1 of the Methodology requires the sites identified within the search area to be evaluated at a desk
top level as to their suitability for the location of a school against the four broad criteria of locality, size
and shape, current land use and access. Following completion of the evaluation process, and
consultation with the Ministry, three sites were identified to progress to Stage 2 of the evaluation. The
sites identified to progress to Stage 2 of the evaluation process were McCormacks Bay Reserve, Redcliffs
Park and Barnett Park.

Stage 2 of the Methodology requires the three selected sites be evaluated in more detail against 20
specifically identified criteria as discussed in Section 4 of this report. The sites are awarded a score
between 0 and 5, five being the highest where a site meets or exceeds the criterion and 0 the lowest.

Following a familiarisation visit to the sites, two alternative building location options were considered
appropriate for Redcliffs Park. This was due to the site being on two different elevations. During the
process, the Redcliffs School Board of Trustees requested that two additional locations on Barnett Park
be considered. This resulted in a total of three separate locations being assessed on Barnett Park
(locations A, B and C). The relatively large size of Barnett Park allowed a number of discrete options to
be considered. A total of six building location options over three sites were evaluated against the Stage
2 criteria and this is detailed in Section 6 of this report.

In order to complete assessment of the Stage 2 criteria against the six locations, high level expert advice
was obtained in the areas of geotechnical, flooding, contamination, traffic and transportation,
infrastructure, school design, cultural significance, heritage and valuation.
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2. Recommendation

In considering the scores achieved across the three sites and six individual building locations identified
we make the following recommendations:

a. No further evaluation or due diligence be undertaken with respect to the McCormacks Bay
Reserve site. This is the lowest scoring site when reviewed against the Methodology criteria
indicating the site has significant issues with respect to District Plan zoning, geotechnical, flooding,
contamination, cultural and ecological criteria.

b. Redcliffs Park Location A scores similarly to the Barnett Park locations. As such, we do not
recommend it is further assessed given that Location B at Redcliffs Park is clearly the higher
scoring location on the site.

C. Of the three sites Redcliffs Park Location B has the highest score using the Methodology criteria.
We recommend that it be considered as a preferred site and taken forward for a detailed due
diligence assessment.

d. Assessment of the three Barnett Park locations showed them to have very comparable scores,
ranging from 62.6 to 64.7. While the scores are similar, the risk profile for each of the three
locations is quite different. While we would suggest that Barnett Park is still carried forward as a
preferred option we recommend that the Ministry consider undertaking a weighted evaluation of
the three locations as provided for in the Methodology. This will require the Ministry to
determine their priority criteria. Following the weighted evaluation, a preferred single location

should be able to be identified.



3. Background

Since February 2011, following the Canterbury earthquakes and consequent cliff collapse and debris
inundation on and about parts of the school property, Redcliffs School has been operating from co-
located and shared facilities at Van Asch Deaf Education Centre in Sumner. This site sits outside both
the Redcliffs School zone and the 500 meter buffer adopted in this report.

On 25 November 2015, following consideration of expert geotechnical advice and concern at potential
disruption to education, the Minister made an interim decision that Redcliffs School should close.

In the 1 July 2016 “Education Report: Next steps for Redcliffs School”? the Ministry recommended a
number of further actions to the Minister. A specific action recommended in respect to the site of the
Redcliffs School was “the Ministry will undertake... a feasibility analysis on whether relocation within a
suitable timeframe to another site within the Redcliffs community, most likely Barnett Park, is likely to be
a realistic option.”

On 7 July 2016 the Minister decided not to confirm her interim decision to close the school and instead
sought more information which is to include the feasibility analysis as set out in the previous paragraph.

TPG has been commissioned by the Ministry to prepare a ‘site identification and evaluation assessment’
for an alternative site for Redcliffs School to contribute to the feasibility analysis referred to above.
Recent population projections support a roll of 300; in order to accommodate future growth a maximum
roll of 400 is to be assumed.

In preparing this report, TPG has been supported by high level expert advice in the areas of
geotechnical, flooding, contamination, traffic and transportation, infrastructure, architectural design,
cultural significance, heritage and valuation.

At the instruction of the Ministry no assessment of the existing Redcliffs School Main Road site has been
undertaken as part of this report.
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4. Methodology

The Ministry has developed a robust selection methodology for the identification and evaluation of
potential new school sites. The ‘Ministry of Education Methodology for New School Site Evaluation’
version 6B (May 2016} has been utilised in this report to identify and assess potential alternative sites.
The methodology has been included as Appendix 1.

This methodology comprises a two stage evaluation process. The first stage involves identifying all
potential sites within an identified catchment and then assessing them at a high level to identify each
site’s suitability as a potential school site.

The second stage involves a more thorough process of evaluating those sites that progress from Stage 1.
The two stages are summarised below.
4.1 Stage 1

In the Stage 1 process, a geographic area is determined based on the proposed or existing school zone.
Sites which meet or exceed the minimum size requirements for the proposed school are assessed
against four broad criteria, as described by specific guidelines set out in the Methodology. The four
criteria reflect the fundamental requirements for a suitable school site. They are;

1 Locality

2 Size/Shape

3. Current land use; and
4

Access

Each of the identified sites are analysed against the criteria using a ‘traffic light’ system to determine the
suitability of each site. Attributes which achieve a ‘Green Light’ are considered most suitable, attributes
that achieve an ‘Amber Light’ present some risk but are manageable, while attributes that are given a
‘Red Light’ fail that criterion and do not progress to the next stage. The ‘traffic light’ analysis for all 38
sites which were identified through the Stage 1 evaluation is included as Appendix 2.

Consultation then occurs with the Ministry and a decision is made about which sites are considered the
most suitable for further evaluation against the Stage 2 criteria.

4.2 Stage 2

The sites considered most suitable from the Stage 1 evaluation are then evaluated against the following
criteria:
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Site acquisition costs
Perceived ease of acquisition
Site size

Topography

School design potential
Position of site / growth
District Plan Zone

Location within student catchment
Existing site constraints

Road frontage

Transport network
Infrastructure services
Geotechnical

Flooding

Contamination

Noise effects

Ecological impacts

Cultural or other significance
Opportunities of co-location

Social impacts

The criteria’ are scored on the basis of awarding a score of between zero and five, (five being the
highest where a site meets or exceeds the criterion and zero being the lowest). Some criteria have

guided scoring while others are more subjective. It is possible for a site which scores a ‘Green light’ or

‘Amber light’” in Stage 1 to score a zero for one or more criteria at Stage 2.

The awarded scores are totalled to ascertain the most suitable site. The highest scoring site/s may then
be considered for further detailed due diligence.

> With the exception of the infrastructure criterion, which as set out in the Methodology is scored slightly
differently. In that criterion eight different infrastructure items are scored up to 0.5 each. Instead of a holistic
assessment being made, the sums are totalled to a maximum of four. If all infrastructure is available to a site it
scores an extra 1.0 to a maximum of five in total.


















6. Stage 2 Evaluation

6.1 Overview

Stage 2 evaluates each of the three preferred sites as shown on Plan D: Stage 2 Selected Sites (Appendix
3} against the 20 criteria as defined by the Methodology. A detailed summary of the Stage 2 evaluation
and awarded scoring for each of the three sites and the optional locations has been included as
Appendix 5. TPG advice has been supplemented by a number of consultants and experts as required.
These consultant reports have been summarised in this report. The full consultant reports are attached
as follows:

Appendix 6 — Tonkin and Taylor

Appendix 7 — Abley Transportation Consultants (Abley)
Appendix 8 — Stephenson & Turner

Appendix 9 — Telfer Young

Appendix 10 — Mahaanui Kurataiao Limited

Following a site familiarisation visit, a decision was made to evaluate two alternative locations at
Redcliffs Park. The Redcliff School Board of Trustees (BoT) requested that an additional two alternative
locations be considered on Barnett Park. This enabled a more thorough evaluation of the differing
aspects of each site.

The Ministry commissioned Stephenson & Turner to produce notional bulk and location plans for each
of the different locations evaluated for Stage 2. The use of notional bulk and location plans
demonstrates whether school buildings can be accommodated on each site and provides the Ministry
with an indication of whether the whole site, or one part of the site, needs to be acquired. This enables
matters such as co-location or shared facilities with the community, such as sports fields, playgrounds,
car parks and buildings for community purposes to be considered.

The aerial images below identify the three sites and the alternative locations.
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6.3 Stage 2 Detailed Evaluation
6.3.1 Site Acquisition Costs

Preliminary desktop valuation advice’ was obtained from Telfer Young for all three properties. In the
case of Redcliffs Park and Barnett Park the individual locations identified as potential building sites were
assessed separately.

All three properties identified are currently utilised as parks and reserves and as such determining a
definitive land value is difficult with a number of variables affecting the assessment of market value.
Variables which were allowed for, with appropriate adjustments made to reflect the risk associated with
acquiring the sites on the open market, included;

. Current zoning

. Sites of ecological significance overlay

. Significant feature or landscape overlay

. Cultural consideration

. Coastal environmental overlay

. Revocation of the Reserve status and Council disposal processes.

Valuation was completed on the basis of the three sites being available for residential development,
residential zoning being the underlying zoning of the land neighbouring the subject sites. For valuation
purposes this is considered to be the “highest and best use” of the land.

Individual site value and the potential acquisition cost was assessed on two scenarios. The first was the
acquisition of a two hectare block® of land which would accommodate the full school and its facilities,
and would be held in Crown ownership for the purposes of the school. The second was the assessment
of an indicative 2,500 square metre site on which the school building footprint would be accommodated
with the intention that facilities such as hard court, playing fields and car parking would be provided via
a co—location and joint provision of facilities between Christchurch City Council (CCC} and the Ministry.

The below summary table provides the preliminary site valuers assessed by Telfer Young.

7 Site Acquisition costs were prepared by Telfer Young — see Appendix 9.

8 Redcliffs Park is a 1.9071ha block and has been valued on this basis.
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McCormacks Bay Reserve

This land is held by CCC for the purpose of a Recreation Reserve. The land is subject to the Reserves Act
1977. We note the land was reclaimed from the sea, and was a Crown asset prior to being vested in the
Corporation of the Borough of Sumner as reserve. The vesting was completed via a special Act which
was the means of providing title to reclaimed land under the Harbours Act 1923 which was in force at
the time. We believe that the reserve is not ‘Crown derived’, on the basis the vesting was a transfer
process under the Harbours Act as opposed to a Reserves Act 1977 function. This is consistent with how
the Department of Conservation (DOC) has viewed other parcels as being not “Crown derived” when the
vesting was not in pursuit of a core Reserves Act 1977 matter.

Redcliffs Park

This site is held in three separate titles. The parcel fronting Beachville Road and Celia Street is held, in
trust, by the CCC as a Recreation Reserve. This parcel of land is a Crown derived reserve and subject to
the Reserves Act 1977.

The remaining two parcels of land making up this property, fronting Main Road, are held by CCC under
the Land Transfer Act 1952. These sites are not subject to the Reserves Act 1977. Neither do the titles
have a stated purpose for which they are held. This indicates that this land is general land of Council
and able to be dealt with under the Local Government Act 2002 (LGA 02). We note that section 138 LGA
02 requires Council carry out public consultation before it disposes of any part of a park (which is not
subject to the Reserves Act 1977). This is likely to apply to the two non-reserve titles.

Barnett Park

Barnett Park is made up of six underlying parcels, two of which form the main central core of the park.
The three identified locations are predominantly contained within these two parcels. There are three
additional smaller parcels of land located at the Main Road frontage of the park which are affected by
proposed Location A only.

The main parcel of land fronting Main Road is vested in trust in by CCC, as recreation reserve. This parcel
of land is a Crown derived reserve and is subject to the Reserves Act 1977.

The second main parcel of land adjoining the southern boundary of the above site (frontage to Bay View
Road) is also vested in trust in CCC as recreation reserve. The land is a Crown derived reserve and is
subject to the Reserves Act 1977.
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Of the three small sites located at the front eastern boundary of the property, required for Location A
only, two are held for local purpose reserve/recreation purposes which are Crown derived and subject
to the Reserves Act 1977. This land is vested in trust in CCC. The third parcel of land is held by CCC
under the LGA 02 (ex-drainage board land). We note that the land is likely to have been acquired and
remains held for a public work, as the title remains in the name of the Christchurch Drainage Board. We
do note that the Board has been disestablished and its functions and assets vested in CCC, however the
registered proprietor has not been updated on the title. There are no section 40 Public Works Act 1981
offer back impediments as the land was Crown land prior to being transferred to the Drainage Board in
1959 and is required for another public work. Public consultation pursuant to Section 138 LGA 02 may
still be required as noted for Redcliffs Park.

Statutory Provisions

The statutory provisions of the Reserves Act 1977 and potentially the LGA 02 will have to be adhered to
should the Ministry wish to acquire any of the three properties identified.

Acquisition of land holding a reserve status under the Reserves Act 1977 will generally require
revocation of the reserve status pursuant to Section 24 of that Act. We note advice received from DOC
that potentially the Reserves Act process may be dispensed with, if the land is set apart under Section 52
Public Works Act (PWA) as this may be completed as an alternative process subject to obtaining the
consent of the Minister. However we caution that despite the empowering wording of s52 PWA, here
the land is vested in an administering body (Council). Section 52 PWA also provides that in such cases,
consultation with the administering body is required. In our experience the requested consultation is
achieved by means of carrying out the Reserves Act revocation process. We recommend DOC be
approached to provide examples of where the streamlined approach has been adopted previously, prior
to relying on this process being available.

Assuming the revocation process is required, the administrating body of the land, in this case the
Council, will complete this revocation process with final sign off being completed by DOC. This
revocation process includes the requirement for public notification. Potential does exist to exchange
the reserve land for alternative land as provided for in Section 15 of the Reserves Act 1977, and this
process also requires public notification and Council approval. An exchange may be a means of
providing the community with replacement reserve or park land.

The statutory provisions of the LGA 02 would have to be allowed for with respect to any land that is not
held under the Reserves Act 1977. As we have noted above, Section 138 of the LGA 02 requires Council
carry out public consultation before it disposes of any part of a park (which is not subject to the
Reserves Act 1977). Requirements under the LGA 02 relate specifically to land associated with Redcliffs
Park Location A and B and a small area of land on Location A of Barnett Park. If the land is held as a
‘Strategic Asset’ of Council there are further specific processes prior to disposal. This is considered
unlikely, however, actual disposal protocols would have to be worked through with Council.
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The statutory provisions pertaining to the sites will affect the ease of acquisition. There is potential for a
considerable period of time to be involved with public notification/consultation, consideration of
possible objections and registration of documents required to change the status of the land. The CCC'’s
internal processes for considering and approving the transfer of its assets, in particular parks and
reserves, also has the potential to extend the time period associated with acquisition of the land.

On inspection of the Redcliffs Park site it was noted that a vacant section adjoins it on its southern
boundary, the Main Road frontage. Possible purchase of this site could be advantageous when
considering the overall development of the school platform on the Location B site. If this option is
pursued, allowance should be made for time associated with negotiation/consultation associated with
purchase of the land.

Acquisition Process

We would envisage that any acquisition/transfer of the potential sites would be facilitated via the PWA.
Transfer of the Crown derived reserve land will not be subject to the Right of First Refusal (RFR)
obligations under the Ngai Tahu Claims Settlement Act 1998 as this will constitute a Crown to Crown
transaction. An acquisition of the land held by CCC under the LGA 02 is also unaffected by the Ngai Tahu
Claims Settlement Act, as that Act’s reach does not extend to land outside of Crown ownership.
Notification is, however, required to be given to Ngai Tahu of the exempted transfer in respect of any
Crown parcels.

In the case of a land exchange being completed between one of the potential identified sites and the
existing school site on Main Road, RFR obligations will need to be considered with Ngai Tahu for what
will constitute a disposal of the existing school site. We note the Ngai Tahu Claims Settlement Act 1998
exempts land disposed of under section 15 Reserves Act 1977, but we understand this exemption to
only relate to the reserve land to be exchanged.

Where the school land would become Crown owned reserve, the transfer is exempt as it constitutes a
Crown to Crown transition, ie Crown school land would become Crown reserve land. This being the case
here, notice of the exemption would need to be given for land on both sides of the transaction.
Complication would exist, however, if land held by CCC under the LGA 02 was to be included in the
exchange. This land is not Crown (reserve} owned land and exchange with the current school site would
constitute a disposal, should it become fee simple CCC land providing the equivalent title. This would
trigger Ngai Tahu RFR obligations in respect of the disposal of the school site.

This potentially affects the two parcels of land making up Redcliffs Park (referred to above fronting Main
Road} and the small area of ex-drainage board land at Barnett Park. If an exchange of land involving CCC
LGA 02 land is likely, we recommend that consultation with Ngai Tahu is entered into at the earliest
opportunity.

All three sites have a number of complexities associated with them which are outside the norm of land
acquisitions completed by the Crown. It is our opinion that there is no clear differentiation between the
sites with respect to their ease of acquisition and all sites offer a very similar level of complexity and
potential time frame within which purchase could be expected to be completed.
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6.3.3 Site Size

Stephenson & Turner have advised"" on site size and school design potential for each of the three Stage
2 sites and the six notional bulk and location plans.

McCormacks Bay Reserve

McCormacks Bay provides enough space for a long “L” shaped single storey building with space for an
additional single storey extension. There is sufficient useable space on the site to meet all the Ministry’s
requirements.

Redcliffs Park

Location A will cater for an “L” shaped building which comprises a two storey and a single storey wing,
with space for a single storey extension. This site would have sufficient useable space to meet the
Ministry’s requirements.

Location B provides sufficient space for two, two storey buildings and a smaller additional two storey
addition. The playground will be part of the existing reserve and playing fields will utilise the existing
Council reserve.

Barnett Park

The park is large enough to accommodate all the facilities a school would require. For the purposes of
this assessment, the three separate locations have each been considered as discrete spaces.

Location A is situated closest to the Main Road frontage. The space available for buildings is restricted
due to easements. Access to the grassed fields is also challenging due to the location of the existing car
park. There may be a need to remove, reposition or repurpose some of the existing car park in a final
building design for this site.

Location B and Location C are large enough to provide sufficient space to meet all the Ministry’s needs.
Preliminary designs indicate that while both locations also contain several significant easements, there is
still enough room for a school to be accommodated.

6.3.4 Topography

All of the Stage 2 sites are flat with no variations to contour sufficient enough to make building
construction difficult.

Redcliffs Park has two distinct building platforms at differing heights. The platform close to Main Road
(Location B} is elevated, and capable of accommodating school buildings, with playing fields being
located at a lower level on the site.

1 Stephenson & Turner— Appendix 8
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6.3.5 School Design Potential

In looking at school design potential, Stephenson & Turner has evaluated'® matters such as good street
frontage, clear building entrance and an entrance courtyard (drop off zone). They have tested things
such as accessibility between the car park, street access, bike stands, buildings entrance and school
security. Factors including orientation for wind protection and daylight maximisation, good flow to
grassed areas and opportunities for paved outdoor play have also been taken into account.

McCormacks Bay Reserve

Stephenson & Turner advise that McCormacks Bay provides sufficient space to provide for good urban
design and layout opportunities. An “L”-shaped single storey building will provide protection from the
prevailing north east wind. There is good frontage and flow, existing car parking will be retained, and
they note that there is good access to a wetlands area for outdoor learning.

Redcliffs Park

Locations A and B both score well, with Location A scoring slightly higher as it has the potential to create
sheltered spaces out of the prevailing wind. On the other hand, Location B is more visibly and physically
accessible to Main Road and provides greater playing space on the playground area below. Stephenson
& Turner note that Location B could be a great urban feature for the area.

Barnett Park

Of the three possible locations on Barnett Park Location A is the most constrained in its design potential
as it is currently limited by the existing car park, easement and existing building locations. Stephenson &
Turner comment that if the car park were relocated the relationship between the school, the Main Road
and the playing fields would be improved. The location of the existing car park is considered to be a
significant disadvantage. The car park causes a disconnect between the playing fields and the balance of
the school site and could result in an increased need for supervision.

Location B is slightly superior to Location A in its current form. It is however quite a distance to walk
from the road to the proposed school location and it has no street frontage. There is sufficient space for
one two storey building, one single storey wing and one single storey extension which could be arranged
to create a paved courtyard.

Location C would be accessed off Bay View Road. There is no formal vehicle access at the moment, with
Bay View Road operating as a dead end street and it is set back a long way from Main Road. There is
however, sufficient space to put all facilities on this location. The car park design opportunities may be
limited.

12 Stephenson & Turner — Appendix 8
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That notwithstanding, the due diligence assessment for the preferred site will need to carefully consider
other planning instruments™ as set out in section 171(1)(a) RMA. This is particularly pertinent in light of
the complex post-earthquake planning environment in Christchurch. This Stage 2 evaluation has not
considered whether a designation for educational purposes could successfully be achieved over any of
the sites.

The Proposed Plan includes a Coastal Environment overlay on the planning maps that affects five of the
six locations (Barnett Park C is not affected).

Designation

A designation is an exception to the district plan, usually with its own suite of conditions. When
considering a NoR, the territorial authority considers the effects on the environment of that public work,
having particular regard to national and regional planning policies and plans and relevant provisions of
any plan/proposed plan. In certain circumstances, the territorial authority also has to consider whether
adequate consideration has been given to alternative sites (s171 of RMA).

On receipt of a NoR, the territorial authority is required to consider whether to process the NoR on a
non-notified, limited notified or fully notified basis (s169(1} of RMA). Notification is determined under
s95-95G of the RMA, with matters considered including any potential adverse effects on the
environment, the effects on any potentially affected persons and any written approvals from such
potentially affected persons that have been obtained.

Any alternative site acquired for the purposes of the relocation of Redcliffs School will be subject to this
designation process under the RMA. Given the high level of public interest in Redcliffs School, the
probability of full public notification and a period for public submissions on the NoR is high. A public
hearing enables the community to submit on the designation, either in support or opposition. Statutory
timeframes are set out in the Act, together with appeal processes. The risk of an Environment Court
appeal/challenge to the Minister’s decision could therefore be high and planning/development of the
NoR must assume this will be the case.

The six alternative locations considered in this report are all subject to specific assessment of a number
of RMA and policy planning matters. Although not considered insurmountable at this stage, it is
recommended that the preparation of the NoR be supported with in-depth analysis and detail of the
proposal, a high level of consultation, and that all Assessment of Environmental Effects reporting be
comprehensive and technically robust with the view that the experts preparing the reports may need to
provide evidence at the hearing(s) for the designation and any attendant Court appeals.

> Other planning instruments include: a national policy statement, a New Zealand Coastal Policy Statement, a
regional policy statement or proposed regional policy statement, a plan or proposed plan.
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6.3.8 Location Within the Proposed Student Catchment

The sites all sit within the existing Redcliffs School Zone. McCormacks Bay Reserve is located at the
western edge of the catchment, towards Mt Pleasant. Redcliffs Park and Barnett Park offer more
centrally located positions within the Redcliffs School catchment.

6.3.9 Existing Site Constraints

There are a number of buildings and improvements located on all three of the sites. These
improvements largely consist of toilet and changing room facilities, storage sheds, sports fields,
playgrounds and car parking. These improvements are not considered to provide any considerable
constraint to the development of most of the sites, with the majority offering a potential opportunity for
co-location and shared facilities. Location A at Barnett Park is the site which is most affected by existing
constraints which includes the location of the onsite play centre.

There are a number of registered easements and encumbrances over all three of the sites which have
been identified for Stage 2 evaluation. These easements and encumbrances may constrain potential
development on Redcliffs Park and Barnett Park, although we note that preliminary bulk and location
plans completed by Stephenson & Turner indicate that the relevant easements can be accommodated.
A number of the easements have building restrictions associated with them and this will need to be
taken into account when completing final building design on any of the sites. This final design may
include consultation with the easement holders around possible relocation of the easements and
infrastructure involved.

McCormacks Bay Reserve

There is an easement running to the north of the on-site toilet and storage shed. We do not envisage
that this easement would restrict development of the site.

Redcliffs Park

Redcliffs Park has several drainage and sewerage easements in favour of the Christchurch Drainage
Board (CCC) associated with it. One of these easements runs from the Main Road frontage through the
middle of the park to Celia Street and affects the building footprint for Location B.

The balance of the easements are more peripheral and move around the approximate boundary of Celia
Street and Beachville Road.

Barnett Park

A large drainage easement in favour of the CCC runs down the eastern boundary of Barnett Park which
will need to be considered with regards to any development of Locations A and B.

A large public walkway runs through the park from Main Road to the slopes at the rear of the park. This
walkway has been taken into account in completion of the initial building designs.
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The CCC Management Plan for Barnett Park (Appendix 12} records that an underground cable was
installed in 1986 from near Bay View Road to Main Road, and notes that the exact location of this cable
was not recorded and an easement was not registered. As part of this evaluation, Orion was approached
to confirm the location of their infrastructure throughout the park.

Orion has advised that this cable is now protected via easements registered on the title in 2009. Thisis a
major easement that runs the length of the park, to the east of the centre line, and has a material effect
on development of all three potential building locations. Orion also have a large easement area
associated with their substation, pylon and building infrastructure located at the south of the park off
Bay View road. We note that from our approach to Orion there would appear to be two small areas of
infrastructure around Location A and Location C which are not protected or recorded by an easement
but are protected by the Electricity Act 1992. Further confirmation on the location of this infrastructure
will be required.

We note there are proposed easements over Part Reserves 4979 for the right to convey water (in gross)
and the right to convey electricity (in gross) as depicted on LT 498413 which will affect CFR 328620.

Appendix 13 includes a description of the easements recorded on the respective titles for the three sites
which may require further consideration in respect to the development of the individual building
locations that have been identified. This description also includes the small areas containing
infrastructure associated with Orion that are not recoded as formal easements. A map identifying
easement locations is also included.

The site is also constrained by areas of rock fall risk. Initial building designs have taken those into
account and avoided them. Detailed design will also need to address the exact location of the
Environmental Asset Waterway.

6.3.10 Road Frontage

All identified sites have frontage to existing roads. The Abley report™ addresses whether the site/s have
appropriate legal access to the boundary and concentrates on whether there are opportunities for
vehicle access to more than one boundary.

McCormacks Bay Reserve

While McCormacks Bay Reserve only has frontage to McCormacks Bay Road this frontage is wide and
does have flexibility as to where access could be located.

Redcliffs Park

Redcliffs Park has road frontage to Main Road, Celia Street and Beachville Road.

16 Abley Transportation Consultants - Appendix 7
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The Main Road frontage is assumed not to provide direct vehicle access to the car park at Location A
due to the site having two quite separate platforms at differing heights. It will however offer pedestrian
access to the school.

Location B will have the opportunity for some limited vehicle access from Main Road for
service/emergency/ability vehicles but general vehicle access from Main Road to the school car park is
unlikely to be feasible.

For that reason, Location B scores slightly better than Location A.
Barnett Park

Location A at Barnett Park has frontage to Main Road from which vehicle access would be achieved.
Location B would be accessed via the existing Main Road driveway, with potential for this to be
extended if required. Location C has legal access from Bay View Road however vehicle access is not yet
formed there and would need to be created. Due to its remoteness from the Main Road frontage,
vehicle access from Bay View Road is assumed. The various locations are evaluated as being comparable
from a road frontage perspective.

6.3.11 Transport Network

Abley report” that all the sites are suitable from a transport perspective, however, infrastructure works
may be required at each site to address some network capacity and access issues.

McCormacks Bay Reserve

McCormacks Bay Reserve can be serviced well by all modes of transport via McCormacks Bay Road. This
is a two way, two lane road which has parallel parking, a bus stop and footpath on the eastern side of
the road as well as a bus turn-around bay and footpath on the western side of the road. Crossing
facilities for pedestrians need to be considered including construction of infrastructure to support this.
Crime Prevention Through Environmental Design (CPTED) considerations mean some vegetation on site
would need to be removed. Traffic calming and speed reduction outside the school would be
appropriate. Further investigation needs to be done of the McCormacks Bay Road intersection at the
eastern end of Main Road as congestion may occur.

Redcliffs Park

Like McCormacks Bay Reserve, Redcliffs Park can be well served by all modes of transport. Both sites on
the park perform equally well.

Yibid
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For Location A, consideration should be given to providing a crossing facility to enable safe passage
across Main Road. Walking access from the on-street car parks to the school site would need to be
provided. The key issue for this location is potential effects on the intersection of Main Road and
Beachville Road, which would require careful management.

With regard to Location B, Abley comments that along with the above issues there are two additional
matters on Main Road, namely managing parking/drop-off activity before and after school, and
considering whether a reduced speed limit at those times is appropriate.

Barnett Park

Abley scores Barnett Park the lowest with respect to this criterion. Issues common to all three locations
on Barnett Park include the potential need to provide additional infrastructure on Main Road for both
vehicle and other modes of transport, e.g. medians to facilitate turning and passing. Suitable crossing
points will need to be considered, particularly given the anticipated use by students walking and cycling
to school on the constructed Coastal Pathway, which will be on the opposite side of Main Road to the
potential school site. Managing vehicle access at Main Road will be important to ensure that congestion
and delays do not occur on the wider roading network. As there is potential for parents to use Bay View
Road for an alternative vehicle access, there may need to be further consideration of potential effects
on that road.

Location A would require some amendments to the layout of the existing car park, both for car parking
and to provide manoeuvrability for school charter buses.

Location B has similar issues to those noted for Location A above.

Location C is assumed to have primary access off Bay View Road and as this is currently a low volume
residential street the overall impacts on it would require further consideration. Abley anticipates pick
ups and drop offs would still occur in the Main Road car park, and therefore a suitable walking
connection to the school site would need to be provided. A shared path would need to be considered to
accommodate those students who cycle to school along Main Road.

6.3.12 Infrastructure Services

Infrastructure analysis was undertaken by Tonkin and Taylor™® (potable water, fire protection water
supply, sanitary drainage, stormwater) and Stephenson & Turner® (electricity, gas, telephone/
communications, and refuse collection)

Water, refuse collection and sanitary services to the street front are available to each of the three sites.
All have good access to potable water. Water supply capacity for firefighting has yet to be tested but
according to Tonkin and Taylor from their previous experience supply may be constrained to all sites.

% Tonkin and Taylor - Appendix 6
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All sites would need on-site stormwater detention, such as rain gardens, swales or storm filters.

All sites will be able to achieve access to utilities (telephone, electricity, fibre, waste collection); gas is
not reticulated in the Redcliffs area.

Costs of providing infrastructure to Barnett Park Location B are likely to be higher than to the other sites
given the distance from Main Road or Bay View Road.

6.3.13 Geotechnical
Tonkin and Taylor advise that all of the sites have geotechnical issues.
McCormacks Bay Reserve

This site is known to have been subject to sand ejecta, fissuring, lateral spread and related ground
settlement during the Canterbury Earthquake Sequence (CES). Tonkin and Taylor suggest the land is
likely to perform to TC3 standards. Although part of an old rock quarry is across the road from the site,
Tonkin and Taylor advise the site will be outside the “lives risk line”.

Redcliffs Park

Location A is likely to perform in a similar but slightly better way to McCormacks Bay Reserve with
respect to sand ejecta, fissuring, lateral spread and ground settlement. The site has no slope hazards or
hazard runout zones.

On Location B, the Proposed Plan shows Cliff Hazard Management Area 2 running approximately four
metres into the boundary of the proposed site. This line was derived from the 10 Lives Risk Line from
the GNS studies, and is marked on the Stephenson & Turner preliminary designs. It currently coincides
with a 31° “flyrock” line. Remediation works are currently being undertaken on the cliff face opposite
Location B. This is expected to have the effect of reducing the actual risk of rock fall, and hence the 10®
Lives Risk Line and the 31° “flyrock” are reduced away from the (ex) residential properties within
Location B. We understand, however, the remediation works are unlikely to result in a reduction of the
Cliff Hazard Management Area 2 in the Operative Plan.

Barnett Park

This site performed better than McCormacks Bay Reserve during the CES. It had minor cracking damage,
no ejecta, but did experience some cracking and spreading towards the estuary. Tonkin and Taylor
anticipate a high potential for liquefaction and TC2-like future performance, with ground settlements of
about 100mm and minor to moderate land damage possible in future SLS (Serviceability Limit State)® to
ULS (Ultimate Limit State)** scale earth quake events.

The slope of Moncks Spur to the west of the site presents a modest landslip hazard. Runout of debris
from shallow, small to moderate volume landslips may extend onto the existing access way to the west
of Location A. There is no rock fall hazard in this area.
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There is a rock fall hazard line in Location B, which Tonkin and Taylor recommend be adopted as a “no-
build” line. The Stephenson & Turner designs conform with that line.

There is a further rock fall landslip hazard on the slopes to the west of Location C, and Tonkin and Taylor
recommend the GNS* rock fall risk lines be adopted as a ‘no-build’ line. The Stephenson & Turner
designs conform with that line.

6.3.14 Flooding
Advice®* from Tonkin and Taylor is as follows:
McCormacks Bay Reserve

This is the lowest lying of the three sites, and has an estuarine boundary. As such it is most likely to be
affected by inundation. The site is low lying and would require approximately 1.5 metres of fill to bring it
to the minimum finished floor level required by Council. This would put it above the surface of the road.

Redcliffs Park

Location A is at a similar level to McCormacks Bay Reserve, and is also subject to coastal inundation but
scores better as it does not have an estuarine boundary.

While the building platform for Location B is likely to be outside the area subject to flooding or coastal
inundation, the playing fields and access roads would still be susceptible to flooding. It scores better
than Location A.

Barnett Park

Location A is the lowest of the three Barnett Park building platforms. It is known to experience surface
flooding due to run off from the hill catchment on the wider site’s western and southern boundaries.

Location B also floods due to storm flows overtopping the large swale drain that runs along the eastern
boundary of the site.

Both Locations A and B would require 1 to 1.5 metres of fill to meet the finished floor levels and are
subject to risk of future coastal inundation.

2 |nstitute of Geological and Nuclear Science
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While higher, Location C is backed by a rough cut drain that feeds storm flows from the hill slopes into
the swale which runs along the wider site’s eastern boundary with a bund cutting across the middle of
the valley to divert flows. Tonkin and Taylor note there is potential for flood water and high energy
debris floods to move through the proposed development site. They note these will need to be
addressed by appropriate design and reconstruction of diversion bunds and channels to convey flows
past the site and into the existing swale.

6.3.15 Contamination

Tonkin and Taylor advise®® that all the sites are on Ecan’s Listed Land Use Register (LLUR). As district
parks, all are possibly subject to pesticide contamination. McCormacks Bay Reserve and Redcliffs Park
are both also closed landfills. The area of filling is more significant on McCormacks Bay Reserve than on
Redcliffs Park.

McCormacks Bay Reserve

The site is an area of reclaimed land formed by quarry spoil fill and landfill, identified as closed landfill
#45 on the CCC landfill map. Tonkin and Taylor have assessed a moderate potential for landfill gas (LFG)
and/or soil contamination issues, and low to moderate potential for pesticide contamination of sports
field soils.

Redcliffs Park

The site is listed as closed landfill #43 on the CCC landfill map. The known landfill activity affected the
western portion of the site and was used as a landfill for less time than McCormacks Bay Reserve.
Tonkin and Taylor have assessed a low to moderate potential LFG and/or soil contamination issues, and
low to moderate potential for pesticide contamination of sports field soils. Location A is affected by this
to a much greater extent than Location B, which largely sits above the closed landfill. Tonkin and Taylor
notes that like all residential sections, some minor contamination of a residential nature (e.g. domestic
asbestos) is possible on Location B.

Barnett Park

This is a verified HAIL site as it is a district sports park, and was used as a military base and rifle range for
the first half of the 20™ century. There is an assessed low to moderate potential for pesticide
contamination of sports field soils. Potential also exists for lead contamination and possible
contamination from building demolition and storage of military supplies.

6.3.16 Noise Effects on any Proposed School

There are no land uses, existing or anticipated, within the vicinity of any of the three sites that produce
significant noise.

2 Tonkin and Taylor - Appendix 6
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6.3.17 Ecological Impact

Development on McCormacks Bay Reserve has the potential to significantly adversely affect Te
Ihutai/Avon-Heathcote Estuary, which is a Site of Ecological Significance. Removal of vegetation would
need to occur for CPTED reasons. McCormacks Bay Reserve is a former landfill and so any construction
works would need to be carefully controlled to avoid effects on the estuarine environment.

While Redcliffs Park is further away from Te Ihutai/Avon-Heathcote Estuary, run-off and sedimentation
during development would still need to be carefully managed to avoid effects on the estuarine
environment, particularly as the site is registered as a former landfill. The building platform for Location
B is further away from the Te lhutai/Avon-Heathcote Estuary and is preferred from that perspective.

Ecological impacts at the Barnett Park sites would be limited to any effects on the Environmental Asset
Waterway.

6.3.18 Cultural or other significance

For this part of the evaluation, expert advice has been sought from Mahaanui Kurataiao Limited (MKT)*
from a cultural perspective. Preliminary discussions have also been held with Heritage New Zealand.

In summary, cultural and heritage issues are known to be high throughout the Redcliffs district and
development of any of the sites will need careful consideration of these factors.

MKT advise that the Maori name for Redcliffs is Te Rae Kura meaning red, glowing headlands. Large
groups of Maori settled here during the 14th century. A kaika (settlement} was located at Te Rae Kura
that was occupied by the early Waitaha people and then, later, by the Ngati Mamoe tribe. Ngai Tahu
displaced Ngati Mamoe in the 17th century and were still living in the area when the first Europeans
began to arrive.

Te Tai o Mahaanui (the Otautahi/Christchurch coastline) as well as Te lhutai/Avon-Heathcote Estuary
and the surrounding catchment have been areas of abundant mahinga kai (food and other resources,
and the areas from which they are sourced) for generations of Maori. MKT comment that lhutai is
taonga (treasure) to Ngai Tahu and Te Tai o Mahaanui is a statutory acknowledgement area pursuant to
Section 101 Ngai Tahu Claims Settlement Act 1998.

Heritage New Zealand have confirmed that there are no heritage listings on the three sites, although
there are significant sites nearby as addressed later in this section.

2 Mahaanui Kurataiao - Appendix 10

36



McCormacks Bay Reserve

MKT advises that of the three sites, development at McCormacks Bay Reserve has the potential to have
the greatest adverse effect from a cultural perspective. MKT note the site as being very high risk for
Wahi Tapu (sacred) issues. They state that there is evidence to suggest that urupa (burial grounds) may
be located in the immediate vicinity of the site.

As part of Te Ihutai/Avon-Heathcote Estuary the site is highly esteemed as Nga Tutohu Whenua (cultural
landscapes). The site is rated highly as Wahi Taonga (a treasured place}.

Heritage New Zealand views McCormacks Bay Reserve as “probably the least risky of the three” as much
of the site appears to be later reclamation. “Archaeological sites have only been found immediately
along McCormacks Bay Road, and between the road and the cliffs. The sites that are there are
significant, with several caves in the cliff face and evidence of midden and cooking areas on the flat
immediately in front of the cliffs, but based on our current knowledge these do not appear to extend
very far into the reserve itself.” **

Redcliffs Park

MKT scores Redcliffs Park similarly for issues relating to Mahinga Kai and Wahi Taonga, but it does not
score as highly for Nga Tutohu Whenua or Wahi Tapu.

Regarding Redcliffs Park, Heritage New Zealand advise “There is another cave at the bottom of ‘the
rock’, in the western end of the park, where taonga (treasures) have been found in the past. The
nationally significant Redcliffs moa hunter site is located to the south, on the higher ground in front of
Moa Bone Cave, between 1 and 55 Main Road, and extending into the current [Main Road] school site
(covering some 4 ha). Traditionally it was always assumed little archaeology would be present in this low
lying area, since the assumption was this was a tidal flat at the time of Maori occupation, but earthworks
associated with earthquake repairs and rebuilds have uncovered archaeological sites along Beachville
Road, both Maori and European.”

Barnett Park

While MKT suggests that Barnett Park may be preferred over the other two sites, it is important to note
that archaeological discoveries have been made on Barnett Park in the past, with known middens being
marked on the maps provided in the MKT report.

% Email Frank van der Heijden 5/8/2016
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Discussions have been held separately with Heritage New Zealand who advise “There are no other
formally recognised (i.e. listed} sites in the area apart from Moa Bone Point Cave and Moncks Cave.
There are, however, numerous recorded archaeological sites in the wider area. There are two recorded
archaeological midden sites in Barnett Park, associated with Maori occupation of the area. There are a
number of caves in the cliff faces up the valley, many with archaeological remains when they were first
recorded. The midden sites in the park are probably associated with them. However, to date little
archaeological work has been done in this part of Redcliffs.”

In summary, McCormacks Bay Reserve has the highest cultural significance, whereas Barnett Park is the
lowest.

From a heritage perspective, further research during the due diligence stage will be required to
determine the likelihood of archaeological sites being present and affected by the proposed works.

6.3.19 Opportunities for Co-Location or Shared Facilities

All three sites offer potential opportunities for co-location and/or use of shared facilities. With all of the
preferred sites currently being utilised as community parks the most obvious opportunities are with
respect to playing fields and playgrounds which could be used by both the school and wider community.
This would need further discussion with CCC.

Potential also exists for car parking to be shared with Council with all sites having some current car
parking provision.

Location A and B at Barnett Park potentially provide the best opportunity for co-location or shared
facilities with car parking, play grounds and playing field already well catered for. A modern play centre
is also already provided for at Barnett Park.

6.3.20 Social Impacts

The Methodology requires an assessment of how well the nature of the proposed school fits the
demographic profile of the proposed catchment. This is to be a full primary with a forecast roll of a
maximum of 400, and is to continue to provide an existing service to an existing catchment.
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7. Stage 2 Conclusion

Three sites, containing six alternative building locations, were assessed against the 20 Stage 2 criteria
provided for in the Ministry’s Methodology. Each criterion was awarded a score of between 0 -5 in line
with the Methodology.

Application of the score methodology has resulted in a range in total scores across the six sites of
between 57.5 and 70.4. McCormacks Bay Reserve was the lowest scoring of the six alternatives, with
Redcliffs Park Location B scoring the highest. Scores for the remaining four locations were 62.4
(Redcliffs Park Location A), 62.6 (Barnett Park Location A), 64.5 (Barnett Park Location B) and 64.7
(Barnett Park Location C).

In reviewing the scores achieved by each of the sites and individual locations we make the following
comments;

McCormacks Bay Reserve

McCormacks Bay Reserve scored strongly for;

] site size

. school design potential

] access to infrastructure services

. access to transportation networks and

. potentially the lowest acquisition cost of the three potential sites.

Countering this, the site scored particularly poorly for;

. District Plan Zone
. geotechnical

. flooding

] contamination

. cultural and

. ecological impact

The site is also the least well located of the three Stage 2 sites within the identified catchment.
Redcliffs Park
Redcliffs Park as an overall site performs well when assessed against the criteria of;

o location within the identified catchment

o access to infrastructure services
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o site size

. school design potential (Location A slightly preferred)

Both location A and B are identified as having issues with respect to cultural considerations.

Location B scores much higher than Location A, having significantly better results for;

. geotechnical

. flooding

o contamination
o co-location
Barnett Park

Barnett Park scored strongly with respect to;

o location within the identified catchment and

. ecological impacts

Of the three sites Barnett Park scored the most poorly with regards to street frontage and
transportation network considerations.

A notable feature of the Barnett Park locations is that while the overall scores appear close, each
location had a different set of positives and negatives.

For example;

. Site size — strong for Location B and C

. School design potential — strong for Location C

. Infrastructure Services - Location A scores better than Locations B and C
. Flooding - Location A received the lowest score, Location C the highest
. Co-location — Location A and B score well.
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Appendix 1: Ministry of Education Methodology Version 6b (May
2016)







1. INTRODUCTION
The site evaluation methodology document is a tool to assist in the identification and
assessment of future school sites.
The evaluation methodology is broken down into two stages.
The first stage is the identification of all potential sites for assessment. This range of
potential sites is filtered through the use of four broad criteria;

1. Locality,

2. Size/Shape,

3. Current land use and

4. Access
These criteria reflect not only the fundamental requirements for an appropriate school
site, but also some critical aspects that contribute to the “consentability” of a site in
terms of the Resource Management Act 1991. Any sites that fail one or more of
these categories should be discarded if there are suitable alternatives.

The second stage subjects the sites to further detailed evaluation using prescribed
criteria. The outcome of the second stage will be a recommendation to the Ministry of
Education (Ministry) on which site is deemed the most appropriate.

The recommendation stemming from the second stage process should identify any
risks associated with the site and how these can be managed or mitigated through
the relevant legislation or other works. A risk register for the site should be prepared
and maintained. Any risk mitigation measures necessary (e.g. further specialist
reporting) should be undertaken as a third stage of the process, following approval

from the Ministry of the second stage recommendation.

Process under the Resource Management Act 1991

Before a site can be used for the construction of a new school, the Ministry will lodge
a suitable notice of requirement for designation to reflect the site’s use within the
Territorial Authority's district plan.
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The site evaluation report in part fulfills requirements that are relevant to any
eventual designation of the site under Section 168 of the Resource Management Act
1991 (‘the Act'). This is achieved through a Notice of Requirement lodged with the
relevant Territorial Authority. When considering a requirement, under Section 171 of
the Act, a Territorial Local Authority must have regard to:

Whether the designation is reasonably necessary for achieving the
objectives of the public work or project or work for which the designation is

sought; and

Whether adequate consideration has been given to alternative sites,
routes, or methods of achieving the public work or project or work for

which the designation is sought;

The first of the two tests set out above centres around consideration of the objectives
for the project. As well as being a statutory test of the Act, the project objectives also
play an important role by providing context to the project. The project objectives
must be well defined and available at the outset of the process set out in this

methodology, and should be referred to throughout.

It is noted that by the time the process has reached the “new site selection phase” to
which this methodology relates, the Ministry will have already considered other
methods of achieving the project objectives such as redeveloping an existing
school(s). For Notice of Requirement documentation purposes, it can be assumed
that the new site evaluation report produced by this methodology will be
complimented by evidence and background needs analysis produced by the Ministry.

2, CONSULTATION

The service provider will develop and submit a consultation plan for approval.
Consultation with other organisations may be undertaken to obtain a broader picture
of factors beyond or having potential effect to the evaluation criteria. Consultation
may occur in two formats, external and internal. The service provider will only be

required to consider external consultation to complete the site evaluation report. The
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service provider may be required to attend meetings with Ministry staff to discuss the
report to assist in internal consultations.

External Consultation

It is useful for the Ministry to include key stakeholders in the site evaluation process.
Through consultation, developments may come to light which will need to be

considered in selecting the preferred site for the new school.

Organisation Issue of Interest |When
Regional Councils Growth, location, Regional consents Start of evaluation and
required with designations 1st draft of completion

of evaluation

Territorial Authorities Growth, location, council opinions in Start of evaluation and
relation to a designation, joint 1st draft of completion
projects of evaluation

Tangata whenua (iwi Cultural significance, historic Start of evaluation and

organisations, knowledge and ownership as necessary

mandated hapu),
recognised mana

whenua

Transport Authorities Location, TA initiatives, potential Start of evaluation and
(Council), objections to designation, integrated 1st draft of completion
Infrastructure agencies | infrastructure provision, growth of evaluation

e.g. water, wastewater

Major land developers | Growth, location, land for sale, joint Dependent on specific
projects site circumstances.

Ministry staff will
advise

Other Crown Location, surplus land, land swaps, | Dependent on specific

departments including | joint projects, co-location site circumstances.

NZTA, Housing Ministry staff will
advise
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Minutes of these external consultations should be attached as an appendix to the
final report as evidence for inclusion in any Notices of Requirement documentation.
Any issues, considerations, preferences raised by the consulted organisation should

be summarized in the appendix.

Local Schools

Consultation with local schools is not a requirement of this analysis. The Ministry is
required to consult with local schools through the provisions of the Education Act
1989 when a new school is planned for establishment. If the service provider is
approached by a local school for information questions should be referred directly to

the Ministry.

3. CRITERIA FOR STAGE ONE SITE EVALUATION

All sites identified in the first stage evaluation process should be shown and
numbered on a colour map. The map should provide sufficient detail for the reader to
identify major roads and landmarks. The sites should be listed at the bottom of the

map providing detail of their address, size and lot numbers.

The service provider is not required to score the individual sites for stage one
evaluation. Comparative analysis using the four broad criteria set out below should
be undertaken and results recorded. This analysis will result in a “traffic light”
indication of the suitability of each site. Sites that achieve a “Red Light” are unlikely
to be evaluated further. Sites that achieve an “Amber Light” have attributes that
present some risk as being suitable and sites that achieve a “Green Light” are
considered the most suitable for further evaluation. The service provider shall share
these results with the Ministry and minutes of the meeting to determine the short list

of sites shall be recorded as an appendix to the final report.
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The reasons why any decisions to alter weightings are made should be recorded.
Scoring tables should be kept in an electronic format (e.g. spreadsheet) that allows
scores and weightings to subsequently be revisited should the need arise. Scoring
should be done by awarding a score of between 0 and 5, (5 being the highest where
a site meets or exceeds the criterion and 0 being the lowest where a site fails the
criterion). Some criteria, where stated, will be scored with either a 0 or 5. The scores
for each site should be recorded and totalled on a table allowing quick and easy

comparison.
A detailed description of each site including colour photos and aerial views should

follow the scoring table. A brief explanation (e.g. bullet points) in the MCA

spreadsheet of why the site has been allocated its criteria score will also be provided.
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5. Recommendations

Service providers will identify preferred site/s based on the assessment process set
out above. The recommendation should identify the reasons and rationale behind
why the site was preferred, and be structured in such a way that it can be used in
subsequent consultation phases to concisely answer questions from affected and

interested parties as to why the site was selected.

Any risks associated with the preferred site should be clearly identified, and a Risk

Mitigation Plan included along with an initial Risk Register.

6. Reports

A draft version of the report should be submitted to the Ministry for comment prior to
production of a final report. The Ministry will require two (2) copies of the site
evaluation report for internal use. The report, or extracts from it, may be used to
support a Notice of Requirement to designate land or for the purposes of public

consultation.
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Attachment 1: School Transport Policy

CURRENT SCHOOL TRANSPORT
POLICY DAILY SERVICES

General Description

1. The school transport policy essentially provides assistance daily for primary and
secondary pupils. It does not provide a "door to door' service. Assistance is
provided on the basis of the sharing of responsibility between the Government
and parent.

Criteria

2. Accordingly, assistance is provided for state pupils less than 10 years of age
who live more than 3.2 kilometres from the nearest state school; or 10 years and
over and live more than 4.8 kilometres from the nearest state school.

3. Pupils are expected to make their own way or be conveyed by parents up to
1.6 kilometres to a school bus service.

Public Transport Services
4. Pupils with access to suitable public passenger services to their nearest school
will not receive school transport assistance. To be unsuitable, a public transport

service must:
e be more than 2.4 kilometres from the pupil's home
e travel no closer than 2.4 kilometres from the pupil's nearest school
e have a timetable that prevents the pupil arriving at school by the school
commencing time, or leaving soon after the school day officially closes, e.g.
closing time 2.30pm - leaving time 3.15pm require the pupils to change

buses more than once on one journey
Integrated Pupils

5. Students under 10 years of age who live more than 3.2 kilometres from the

nearest integrated school having the same special character with which the
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parent identifies, and students 10 years of age and over who live more than 4.8

kilometres, are eligible for transport assistance to that nearest school

Forms of Assistance

6. Assistance can be in the form of a school bus service, a private transport
allowance to enable parents to convey children by private car to school or school
bus service, a public transport allowance to use public transport services. The

Ministry will provide the most economic and appropriate form of assistance.

Bus Services
7. Afive (5) kilometre gap will be maintained between school bus services

operating to two or more schools e.g. two state primary schools.

Nearest School

8. The majority of pupils assisted are conveyed on school buses. School bus
services should only be provided to the pupil's nearest school. The amount of the
private or public transport allowances paid should be for the same distance as if
the pupil is travelling to the nearest school or school bus service to the nearest
school. Pupils who choose to attend a more distant school may have to meet

additional transport costs.

Ineligible Pupils on School Buses
9. Pupils who do not meet the eligibility criteria, may be charged a fare by school
bus operators. Ineligible pupils should not be carried if space is required for

eligible pupils.

Per Capita Limits

10. School bus services and transport allowances will be provided in accordance
with per capita limits. Where a school bus service exceeds the per capita limit
because of falling numbers, or contractual adjustments to the bus operator's rate
etc the service will be cut back, otherwise reorganised, or completely withdrawn.

11. Similarly, if numbers of eligible passengers increase, the service may be

reviewed for extension.
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Extensions of Bus Services

12. The Ministry or its agent may consider the extension of a service providing the
cost of the extension is within the per capita limit, the cost of the total services
remains within the per capita limit, and there is no significant impact on the

timetable for other pupils using the service.

Extensions in Other Circumstances
13. The Ministry or its agent will also arrange, where appropriate, the extension of

bus services to avoid temporary road hazards on an existing route.

Parent Paid Extensions

14. Parents of eligible pupils may, with the approval of the Ministry of Education or
its agent, arrange with the operator a parent-paid extension of an existing
service so that these buses may travel closer to the pupils' homes. The payment

will be a matter of arrangement between parents and the operator.

Road Danger

15. Assistance may be provided on the grounds of exceptional road danger after the
Ministry or its agent has received reports from the Ministry of Transport, New
Zealand Police Traffic Safety Branch and the local district council that
exceptional road danger exists. Assistance will be in the form of the extension of

an existing school bus service for eligible pupils exposed to the danger.

Pre-School Pupils

16. Only pre-school children with special needs attending recognised special classes
for pre-school children are eligible to receive school transport assistance. In
some cases other pre-school children may use existing school bus services in
accordance with the usual rules applying to ineligible pupils and providing there
is sufficient room for adult escorts. All pre-school pupils carried on school buses
must be accompanied by an adult escort in the ratio of one adult escort for every

four pre-school children.
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Special Needs Transport
17. ‘Special needs transport' covers the transport assistance requirements of the
following groups:
e pupils with serious permanent or temporary locomotive disabilities attending
ordinary classes at primary or secondary schools;
¢ pupils enrolled at recognised special clinics, special schools, or special
classes; pre-school children attending recognised special classes for pre-
school children; pupils who because of educational, psychological, emotional
or social development are required to travel away from their nearest school
to attend an alternative one more suited to their needs;
e pupils enrolled at activity centres who require activity centre placement and
who live more than 4.8 kilometres from the centre;
¢ pupils who require attendance at speech clinics which are not on site or
within reasonable walking distance of the school they attend or their home.
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SUFACES OF PAVED AREAS

The surface of the paved area shall consist of tarmacadam, asphalt, concrete or

other approved material. The area shall be laid on a suitable foundation and properly

drained. The gradient shall be such as to satisfactorily drain the area e.g. between

1:120 and 1:60.

1. Primary Schools

Paved Areas

a) The following area shall be provided:

Number of Class Spaces Paved Area Courts Total Area Square metres

1 1 Medium 325
2 1 Medium 325
3 2 Small, 1 Medium 615
4 2 Small, 1 Medium 615
5 2 Small, 2 Medium 900
6 2 Small, 2 Medium 900
7 2 Small, 2 Medium 900
8 2 Small, 2 Medium 900
9 2 Small, 2 Medium 900
10 2 Small, 3 Medium 1200
11 2 Small, 3 Medium 1200
12 2 Small, 3 Medium 1200
13 2 Small, 3 Medium 1200
14 2 Small, 3 Medium. 1 Large 1675

Small &m x 12m

Medium 12m x 24m

Large 32m x 16m

b) The court areas need not be provided in a single area. The total area also

provides for some paving immediately adjacent to the classrooms and the need for a

special area for younger children should not be overlooked.

c) Areas of paths and internal roads are not included.
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GRASSED AREAS

a) The following grassed areas shall be provided where sufficient area exists:

Number of Class Spaces

Playing Fields

1

OCoO~NOoOOhWwWN

1 Small

2 Small

2 Small

2 Small

2 Small

2 Small
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium
2 Small, 1 Medium

b) If the site does not permit the provision of the proposed grassed areas, application

should be made to the Department for an increase in the paved area.

c) The actual areas provided will depend on the size, shape and contours of the

individual site.

d) The requirement is not a large adult playing field but for playing spaces more in
keeping with the needs of the children they serve. The remainder of the site is to be

left as far as possible with a rolling contour.
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2. Intermediate Schools

Playing Fields

The following grassed fields shall be provided where sufficient area exists. Where it

is not possible the equivalent number of smaller fields shall be provided.

Planned Capacity for roll Fields (Rugby/Hockey/Soccer)
270 2 Medium
305 2 Medium
340 3 Medium
375 3 Medium
410 4 Medium
445 and above 4 Medium

Paved Areas

a) The following paved areas are to be provided:

Paved apron of approximately 10 square metres per class space.
Paved area for courts as follows:

Roll Netball/ Tennis Area P.E Court Total Area
Court (sq.-m.) (sgq.m.) (sq.m)
270 1/- 420 420 840
305 21 840 420 1260
375 3/2 1255 420 1675
410 and over 4/3 1675 420 2095

* Physical education court to be adjacent to hall.

b) If the site is such that the approved grass areas cannot be provided, approval

should be sought to increase the paved areas.
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5. Secondary Schools

Roll Paved Areas: Suggested grassed playing fields:
Co-ed or Girls *Paved areas of Type Roll Rugby or | Hockey
35m x 18m Soccer

300 5 Co-ed 300 2 1
400 5 400 2 2
600 3 2

850+ 4 2

600 7 Boys 300 2 1
850 9 400 3 1
600+ 4 2

950 600 9 Girls 300 - 2
1150 850 10 400 - 2
1400 950 11 600+ - 3

* This total minimum area is suitable for netball, tennis courts, or volley ball courts at

the discretion of the school.
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Appendix 2: Table of Identified Sites










Appendix 3: Stage 1 Analysis Maps

Plan A: Stage 1 Identified Sites
Plan B: Contours and Topography
Plan C: CERA Residential Redzone land

Plan D: Stage 2 Selected Sites















Appendix 4: Detailed Stage 1 Analysis of the Three Sites



















Appendix 5: Detailed Stage 2 Analysis of the Three Sites
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1 Introduction

The Ministry of Education (MoE) is undertaking a review of potential alternative sites for Redcliffs
School (refer Figure 1, Appendix A). Tonkin & Taylor Ltd (T+T) has been engaged by the MoE to
support this work by undertaking desktop-based assessments of the subject sites in relation to
ground contamination, geotechnical conditions, natural hazards and three waters infrastructure.
This assessment follows the Stage 2 criteria in the MOE Methodology for New School Site Evaluation.

1.1 Scope of work
This desktop evaluation for each of the subject sites generally comprised:

° Review of Environment Canterbury (ECan) Listed Land Use Register (LLUR report) to confirm
the current LLUR classification of the sites and the basis for that classification.

. Review of historical aerial photographs to identify potential land contaminating activities
including but not limited to ground disturbance and filling, previous industrial activities, and
the demolition/removal of site buildings and structures.

. Review of the readily available data from the Canterbury Geotechnical Database (CGD) and
T+T files, including information from LiDAR? surveys, groundwater monitoring, borehole (BH)
investigations and Cone Penetration Test (CPT) investigations.

. Review of published information on slope hazards related to earthquake shaking (rockfall, cliff
collapse and mass movement).

. Review of readily available information relating to potential flooding hazards covering
Christchurch City Council (CCC) interim floor levels (IFL), 200 year return period flood events,
storm tide levels and potential coastal inundation and coastal erosion hazards. This
information potentially influences floor elevations and foundation costs for new buildings.

. Preliminary review of existing services infrastructure for potable water, waste water (sewer)
and stormwater, which are collectively referred to as three waters.

. Assessment of subsurface ground conditions and land performance during the Canterbury
Earthquake Sequence (CES).

. Preliminary liquefaction analysis using readily available existing data to identify the potential
extent and consequences of earthquake induced liquefaction beneath the sites and in
particular, potential ground surface settlement and lateral spread.

. Assessment of the potential influence that the identified inundation and earthquake-related
geotechnical hazards are expected to have on the proposed development.

1.2 Sites of interest

The sites assessed for the purposes of this report, along with selected descriptive information, are
listed in Table 1 (below) and are shown on Figure 1 (refer Appendix A). For reference, Figure 1 also
shows the locations of existing schools in the Mt Pleasant to Sumner area.

1 LiDAR stands for Light Detection and Ranging, which uses aerial laser equipment to generate digital elevation models
{DEMs) of the ground surface.
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for the Environment (MfE). The HAIL has 53 different activities, and includes land uses such as fuel
storage sites, orchards, timber treatment yards, landfills, sheep dips and any other activities where
hazardous substances could cause land and water contamination.

HAIL activities have been identified within all overall subject sites (refer Figures 2a, 3a, 4a,

Appendix A) although, Location B on Redcliffs Park and Locations A and C on Barnett Park appear to
be outside of the specific HAIL areas. Those areas mapped as being a HAIL site will need further
detailed investigation to understand whether any special provisions are required to enable future
development (if any). In the first instance, further desktop assessment to identify historical land
uses (e.g. Council records on land fill activities) and any associated contamination potential is
recommended. If the potential for contamination is identified from the desktop study then potential
response measures, depending on the degree of contamination by a specific contaminant and the
land use, may include:

. Targeted soil sampling and analysis to understand contaminant levels and spatial distribution
and assess potential costs for development (such as remediation works and consenting costs);

° Covering contaminated soil;

. Re-location on site in a manner that significantly reduces potential access to the soil;

. In situ stabilisation; and/or

. Removal off site and disposal at an approved facility.

The assessment of potential soil contamination is a specific aspect of the MOE’s evaluation
methodology for new school sites.

2.2 Geology

Published geological information?® indicates that the sites are generally underlain by sandy soils of
the Christchurch Formation, most likely deposited in a sand beach environment in the past 1,000 to
3,000 years.

The McCormacks Bay Reserve is underlain by quarry waste fill and landfill overlying estuary
sediments. Part of Redcliffs Park has also been subject to landfilling. Location C on Barnett Park is
underlain by colluvial silt and sand deposited into the valley as a result of naturally occurring
erosional processes from the slopes of the Port Hills.

2.3 Seismic shaking hazard

The seismic shaking hazard for the subject sites and how this influences potential primary school site
development is discussed with respect to a range of aspects, as follows:
. The magnitude of ground shaking experienced at the sites during the CES
. Land performance of the sites during the CES in terms of:
— Liquefaction related ground surface settlement
— Lateral ground movement
— Sand ejecta observed on the ground surface
. Soil classification for structural engineering design

. Potential liquefaction triggering and reconsolidation settlement under future design
earthquake scenarios

3 Brown, L.J. & Weeber, J.H. {1992). Geology of the Christchurch urban area. Scale 1:25000. Institute of Geological and
Nuclear Sciences geological map 1. One sheet. Institute of Geological and Nuclear Sciences Limited, Lower Hutt, New
Zealand.
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2.3.23 Sand ejecta

Sand boils occur when liquefied soils at depth break through to the ground surface through fissures,
cracking and/or weak crustal soils. This phenomenon results in significant differential settlement of
the ground surface, can lead to bearing capacity failure and the creation of voids in subsoil zones
beneath foundations, slabs, roads, etc.

The effect of the ejected material is to cover the ground surface surrounding the exit point with sand
and water. Experience during the CES indicates that the material can readily be removed from
roads, driveways and lawns within a relatively short time frame. However, where ejected sand is left
beneath floors or against external walls then it can be a source of ongoing dampness and lead to the
development of mould. Sand ejecta associated with liquefaction can also enter broken services and
block trenches and pipelines and can occur under asphalt causing localised “blisters”.

For this report we have reviewed the aerial photos taken shortly after the February event® to
identify sites that experienced moderate to large quantities of ejected material. The results of this
gualitative assessment are tabulated in Table B1 (refer Appendix B) and discussed for each site
below in Section 3, following.

233 Soil classification for seismic design of structures

For assessing structural design actions in accordance with NZS 1170.5%, it is recommended that all
sites be classified as Class C — shallow soils, due to the estimated depth to bedrock of 10 to 50m for
sites close to the foot of the Port Hills. This recommendation is based on published geological
information (as referenced above) and existing investigation data near the sites.

2.34 Liquefaction triggering

To comply with the MBIE Guidance the following PGA4 values for an earthquake with moment
magnitude (My) of 7.5 should be used when undertaking liquefaction triggering analysis for
residential type structures:

i Serviceability Limit State (SLS'°) PGAy=0.13 g
ii Ultimate Limit State (ULS™) PGA4=0.35¢

It should be noted that the above interim PGAy values are for liguefaction triggering analysis only
and correspond with seismic events that have annual exceedance probabilities of 1/25 and 1/500 for
SLS and ULS level earthquake shaking, respectively. These values also correspond to importance
level (IL) 2 structures with a 50 year structure design life. Unless stated otherwise, any liquefaction
analysis carried out for this study has assumed IL2 structures with 50 year design life, which is the
categorisation that enables like-for-like comparison with the MBIE residential foundation technical
categories and corresponding foundation systems. It should be noted that for IL3 structures
(assuming a 50 year design life) the corresponding PGAy values for liquefaction triggering are 0.13g
and 0.45g, for SLS and ULS levels of shaking, respectively.

We note that liquefaction of susceptible soils in Christchurch generally occurs at a ground
acceleration of approximately 0.15g to 0.24g, which corresponds to an average return period of 150

8 Publicly available from koordinates.com.

3 Standards New Zealand {2004). Structural Design Actions, Part 5: Earthquake Actions — New Zealand (NZS 1170.5: 2004).

10 A typical definition of SLS is that this level of loading on the structure should avoid damage that would prevent the
structure from being used as originally intended, without major repair.

11 A typical definition of ULS is that this level of loading on the structure should avoid collapse of the structural system,
prevent collapse or loss of support of parts of the structure representing hazard to human life or parts required for life
safety systems and avoid damage to non-structural systems necessary for the buildings evacuation procedures that
renders them inoperative.
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elevation derived using historical groundwater monitoring data and surrogate medians (which uses
data from nearby monitoring wells to augment the measured water level data). The estimated
median groundwater depth, recorded as depth below the ground surface, for each of the sites is
listed in Table B1 (refer Appendix B).

Note that depth to groundwater does not directly influence the MOE site evaluation criteria, but is
used to inform aspects of the study that are reflected in the evaluation methodology.

2.6 Flooding

For the subject sites under consideration we have reviewed the applicable flood levels according to
the Christchurch City Council (CCC) District Plan, which are provided via the CCC Floor Levels Map
website (CCC, 2016). While the final floor level (FFL) would usually be defined in conjunction with a
Building Consent application, the information provided typically shows the anticipated interim floor
level (IFL) taking into account the 2% annual exceedance probability (AEP) flood event plus 0.4 m
additional height to account for freeboard i.e. a 50 year event + 0.4 m (CCC 50 yr flood zone). If the
subject site is within the CCC defined Flood Management Area (FMA) then the IFL also takes in to
account the 0.5% AEP event plus 0.4 m freeboard i.e. a 200 year event + 0.4 m.

Based on the available information the estimated IFL for potential future buildings on each site is
listed in Table B1 (refer Appendix B). We also note that Building Code requirements with respect to
ground clearance between the floor level, external wall cladding and adjoining paved or unpaved
ground surface must also be considered when establishing the FFL.

Coastal Inundation Hazard Zones (CIHZs) and Coastal Erosion Hazard Zones (CEHZs) are referred to in
a report!® produced for CCC. The zone maps are presented in Figures 5 to 7 (Appendix A) and the
predicted future effects summarised in Table B1 (Appendix B).

2.7 Services infrastructure

Preliminary assessments have been made for each site relating to the existing provision of three
waters infrastructure (potable water, sewer, stormwater) based on a review of readily available
public information from CCC, the SCIRT GIS database and limited discussion with CCC engineers. In
general, the sites are similar in terms of services, except that the distance that might be required to
connect from the existing supply to the proposed building locations varies depending on the
proximity of the site to the main urban roadways. The subject sites are parks/sports fields with, in
general, ‘natural’ stormwater infiltration and run off. New development on any of the sites is
expected to require on-site stormwater detention. An allowance should be made when planning
site layout and costs associated with stormwater treatment, which may include features such as rain
gardens, swales, detention tanks and storm filters. The degree to which the site is serviced by three
waters infrastructure informs the services element. Our assessment of the three waters status for
each site is summarised in Table B1 (Appendix B) and our assessment has been provided to
Stephenson & Turner as an input into their overall evaluation and scoring of the Services provision,
in accordance with the Ministry’s evaluation methodology for school site. Discussion on the three
waters provision for each site is provided in Section 3 following.

3 Site specific conditions

Table B1 (refer Appendix B) summarises the main desk top review observations relating to land
contamination, earthquake induced land damage, post-earthquake geotechnical hazards and zoning
for the sites. This section provides amplified narrative for each of the subject sites.

18 Tonkin + Taylor (2015) “Coastal Hazard Assessment: Avon — Heathcote Estuary”; project no. 851857.001
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3.1 McCormacks Bay Reserve

The site is an area of reclaimed land formed by quarry spoil fill and landfill overlying naturally
deposited estuary sediments. It is currently occupied by sports fields and an ablutions block (refer
Figure 2a and 2b, Appendix A) and is identified as closed landfill #45 on the CCC landfill map. We
have assessed a moderate potential for landfill gas (LFG) and/or soil contamination issues. There is
an assessed low to moderate potential for pesticide contamination of sports field soils. Further site
specific field investigations would be required to better understand the potential hazards for the
development and quantify the potential financial impacts. At this stage, if LFG is present beneath
building footprints then appropriately designed building protection measure are likely to be
required, such as (for example) passive gas drainage and venting arrangements and possibly an
impermeable gas migration barrier beneath concrete slabs for occupied buildings.

Land damage from the CES is significant (refer Figure 5a and 5b, Appendix A). Sand ejecta, fissuring,
lateral spread and related ground settlement were observed. The damage is indicative of movement
of the crust of reclaimed (man-made) fill over the top of the estuary sediments, with ejection of
estuary sediments from fissures and cracks formed by movement of the fill.

Nearby CPT data is limited with valley fill sediments encountered south of the site and fill used to
construct the causeway over estuary sediments encountered to the north. Our assessment of CPT
analysis combined with the CES observations is for TC3-like future land performance, with ground
settlements >100 mm and moderate to severe land damage possible in future events ranging from
SLS to ULS level shaking.

Part of an old rock quarry across the road from the site that was developed for housing in the 1980’s
has been red zoned due to rockfall risk from adjacent fractured quarry faces. The GNS Science
rockfall assessment does not cover this local quarry face situation, so there is no risk to life
‘contours’ in this area. Based on the local topography, future rockfall from this area, comprising
individual boulders or groups of boulders will largely be contained on the bench to the east of the
road, with a very low probability that rocks could come to rest on the road itself. Shadow angles®®
from the cliffs and quarry faces to the proposed school area vary from about 14 to 17°. This is less
than the 21° shadow angle used to limit the 10°® life risk ‘contour’ lines?® developed for the GNS
studies, and places the proposed school area outside of the 10 line. In other words, we expect that
the lives risk due to rockfall and/or cliff collapse is <10°.

The ground surface elevation of McCormacks Bay Reserve ranges from approximately 2 to 2.5 m
LVD. The site is within the CCC FMA with an IFL of 3.32 m LVD. The floor level is based on the
modelled 200 year return period flood plus 0.4 m height allowance for freeboard. Coastal
inundation and erosion models (refer Figure 5d, Appendix A) indicate future inundation by a 50 year
return period tide in the next 50 years and impacts due to coastal erosion within the next 100 years.

The site is similar to the others in this study in that it is likely to be inundated in a large Tsunami (500
to 2,500 year return period models) to a depth of several metres. The modelling is for Tsunamis
generated in South America and therefore evacuation procedures could be adopted to deal with the
associated life risk.

The three waters services are present in McCormacks Bay Road, which runs along the site boundary.
There was significant settlement and lateral spreading damage to the road during the CES and we
understand that the waste water and water supply mains have been replaced along this section.

19 The “shadow angle” is similar to the fahrboeschung angle referred to in the GNS studies and the Eliot Sinclair report on
rockfall risk associated with the slopes above the existing Redcliffs School site.

20 The GNS 107 life risk line is based on the quantitative analysis of life risk for occupancy of residential dwellings, which in
turn is based on a complex set of assessments and assumptions. While not strictly transferable to a school situation it
allows a comparison with the 10 life risk line which crosses the rear of the existing Redcliffs School site.
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Stormwater for the proposed school site would likely be detained and/or treated on site before
discharge to the McCormacks Bay.

The CCC IFL, flooding and coastal inundation modelling suggest that the proposed school building
site would require approximately 1 to 1.5 m of fill to achieve a satisfactory FFL for the school
buildings. Aside from economic aspects associated with filling earthworks there are potential
positive and negative impacts of 1 to 1.5 m of site filling, including:

o Positive

— Significantly reduced risk of sand ejecta and liquefaction induced settlement disrupting
the ground surface during earthquakes.

— Freeboard is provided against modelled future flooding and coastal inundation,
however the school will not be accessible during any future flood as local roads couldbe
under 0.5 to 1 m of water.

o Negative

— Increased lateral spreading hazard in future earthquakes, which will likely require
mitigation by edge treatment/slope retention.

— Issues with tying in levels between and carparks and paved areas, and to the existing
McCormacks Bay Road (2.5 m LVD). This would likely require disabled access
considerations.

— Erosion protection may be required around the edge of the site to protect against
future coastal erosion.

3.2 Redcliffs Park Location A

The site is located at the corner of Beachville Road and Celia Street (refer Figure 6a, Appendix A) on
geologically recent sandy beach and estuary deposits. Location A is at the south-east end of the Park.

Part of the site (refer Figure 3a and 3b, Appendix A) is identified as closed landfill #43 on the CCC
landfill map. We have assessed a low to moderate potential LFG and/or soil contamination issues.
There is an assessed low to moderate potential for pesticide contamination of sports field soils.
Further site specific field investigations would be required to better understand the potential
hazards for the development and quantify the potential financial impacts. At this stage, if LFG is
present beneath building footprints then appropriately designed building protection measure are
likely to be required, such as (for example) passive gas drainage and venting arrangements and
possibly an impermeable gas migration barrier beneath concrete slabs for occupied buildings.

Land damage from the CES is relatively minor with isolated sand ejecta and visible differential
settlement along the northern boundary of the Park on Location A (refer Figure 6a and 6b, Appendix
A). LiDAR vertical ground movements indicate negligible settlement. The land damage is indicative of
cracking and spreading towards the estuary along Beachville Road, but negligible surface damage
across the Park.

Our analysis of nearby CPT data combined with the CES observations indicates a high potential for
liquefaction and TC2 to TC3-like land performance under future moderate to strong earthquake
shaking with ground settlements in the order of 100 mm and minor to moderate land damage
possible in future SLS to ULS scale earthquake events.

There are no slope hazards, or hazard runout zones within range of Redcliffs Park.

The ground surface elevation of Redcliffs Park averages about 1.8 m LVD (ranging 1.5 to 2.0 m LVD).
The site is within the CCC FMA with an IFL of 3.32 m LVD. The floor level is based on the modelled
200 year return period flood plus 0.4 m height allowance for freeboard. Coastal inundation and
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erosion models (refer Figure 6d, Appendix A) indicates future inundation by a 50 year return period
tide in the next 50 years and impacts due to coastal erosion within the next 100 years.

The site is similar to the others in this study in that it is likely to be inundated in a large Tsunami (500
to 2,500 year return period models) to a depth of several metres. The modelling is for Tsunamis
generated in South America and therefore evacuation procedures could be adopted to deal with the
associated life risk.

The three waters services are present in Celia Street and Main Road beside the site boundary. A
waste water riser main that runs across the Park from Beachville Road to Main Road was replaced
due to damage during the CES. Stormwater for the proposed school site would likely be detained
and or/treated on site before discharge to the estuary.

The CCC IFL, flooding and coastal inundation modelling suggest that the proposed development site
would require approximately 1 to 1.5 m of fill to achieve a satisfactory FFL for the school buildings.
Aside from economic aspects associated with filling earthworks there are potential positive and
negative impacts of 1 to 1.5 m of site filling, including:

o Positive

— Significantly reduced risk of sand ejecta and liquefaction induced settlement disrupting
the ground surface during earthquakes.

— Freeboard is provided against modelled future flooding and coastal inundation,
however the school will not be accessible during any future flood as local roads will be
under 0.5 to 1 m of water.

o Negative

— Increased lateral spreading hazard in future earthquakes, which will likely require
mitigation by edge treatment/slope retention.

— Issues with tying in levels between and carparks and paved areas, and to the existing
Celia Street (1.5 m LVD). This would likely require disabled access considerations.

— Erosion protection may be required around the edge of the site to protect against
future coastal erosion.

3.3 Redcliffs Park Location B

The proposed building sites for location B are on elevated ground beside Main Road. School parking
and paved areas are located on the north section of Redcliffs Park.

Part of the site (refer Figure 3a and 3b, Appendix A) is identified as closed landfill #43 on the CCC
landfill map. We have assessed a low to moderate potential for LFG and/or soil contamination
issues. There is an assessed low to moderate potential for pesticide contamination of sports field
soils. The proposed Location B paved areas and carpark are located over landfill. Location B building
sites are located on residential properties south-west of the old landfill area. There is an assessed
low potential for LFG issues, pesticide and asbestos contamination (at possible very low levels due to
demolition activities) on the residential properties.

Land damage from the CES is relatively minor with isolated sand ejecta and visible differential
settlement along the northern boundary of the Park on Location B (refer Figure 6a and 6b,
Appendix A). LiDAR vertical ground movements indicate negligible settlement. The damage is
indicative of cracking and spreading towards the estuary along Beachville Road, but negligible
surface damage along the residential properties on Main Road. There may have been some lateral
stretch across the residential properties due to the slope between Main Road and Redcliffs Park.
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Our analysis of nearby CPT data combined with the CES observations indicates a high potential for
liquefaction and TC2 to TC3-like land performance under future moderate to strong earthquake
shaking with ground settlements in the order of 100 mm and minor to moderate land damage
possible in future SLS to ULS scale earthquake events. Location B is 2.5m higher elevation than
Location A and hence future performance is expected to be relatively better than the undeveloped
Location A.

The GNS report on cliff collapse (GNS, 2014) includes maps showing bands (or contours) of individual
life risk for residential occupation. The risk bands for cliff collapse are limited by a 31° fly rock line
(fahrboeschung angle), which is similar to 10°® lines shown on rockfall risk maps in other GNS
reports. The 31° fly rock/ 10°® line for cliff collapse runs along Main Road and encroaches
approximately 4 m onto residential properties on Location B (refer Figure 6a, Appendix A).

The risk line shown on Figure 6a (Appendix A) is coincident with the eastern limit of the Cliff Collapse
Hazard Management Area 2 shown on Christchurch District Plan Map 48. The hazard management
area reflects the location of the change of risk to life from 10 to 10° AIFR, as calculated by GNS.
District Plan rules (District Plan Section 5.5) for this management area list new development as a
non-complying activity. A site specific risk assessment report must be submitted to CCC to
accompany an application for an AIFR Certificate?!, which then allows 2 years to apply for a
restricted discretionary consent for the development. The risk assessment report must be peer
reviewed by a CCC approved engineer. Development at Location B is expected to require the above
process, which will likely involve costs associated with the reporting. This will require appropriate
time allowance in any development programme as well as the need to obtain resource consent (with
associated consenting uncertainty).

The scaling of loose boulders and towers of separated rock from the cliff face opposite Location B is
currently being undertaken by NZTA in order to secure the Lyttelton to Woolston Evans Pass route
and allow removal of containers alongside the road. A New Jersey concrete barrier (1m high) will
also be installed along the road edge to create a rock catch area in front of the cliff. Brief discussions
with the project engineers indicate that scaling work is intended to ameliorate small to medium
scale cliff collapse, which is expected to reduce the overall lives risk to a level acceptable to NZTA
and CCC for long term use of the road without container protection. Our assessment is that the
scaling works currently underway will have the effect of moving the position of the existing 10°° lives
risk line on to the road to the south-west away from the residential properties within Location B.
The impacts of this scaling work would need to be taken into account in any risk assessment
required to support consenting any potential site development.

The ground surface elevation of Redcliffs Park Location B building area is approximately 4.5 m LVD.
The proposed building sites are not within the CCC FMA Coastal inundation and erosion models
(refer Figure 6d, Appendix A) indicate no future inundation by a 100 year return period tide in the
next 100 years, but impacts due to coastal erosion within the next 100 years.

The site is similar to the others in this study in that it is likely to be inundated in a large Tsunami (500
to 2,500 year return period models) to a depth of several metres. The modelling is for Tsunamis
generated in South America and therefore evacuation procedures could be adopted to deal with the
associated life risk.

The three water services are present in Celia Street and Main Road beside the site boundary. A
waste water riser main that runs across the Park from Beachville Road to Main Road was replaced

2L AIFR is annualised individual fatality risk, which is a measure of the lives risk for individual persons associated with cliff
hazards such as rockfall and cliff collapse.
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due to damage during the CES. Stormwater for the proposed school site would likely be detained
and or/treated on site before discharge to the estuary.

The proposed location of the school buildings does not appear to require any significant fill to create
building platforms. There may be some potential for lateral stretch/spreading along the slope down
to Redcliffs Park, which will need to be considered during the design of foundations, although
measures typically used for foundations on TC2-like land are likely to be sufficient measures.

3.4 Barnett Park Location A

The site is located on Main Road to the east of Moncks Spur (refer Figure 7a, Appendix A) on
geologically recent sandy beach and estuary deposits.

The site (refer Figure 4a and 4b, Appendix A) is a verified HAIL site and was used as a military base
and rifle range for the first half of the 20" century. There is an assessed low to moderate potential
for pesticide contamination of sports field soils. Potential exists for low levels of lead contamination
from bullets fired on the rifle range and possible contamination from building demolition and
storage of military supplies.

Land damage from the CES is relatively minor, with cracking observed around the existing car park.
There was no sand ejecta observed on the site (refer Figure 7b, 7¢, 7d, Appendix A). LiDAR vertical
ground movements indicate negligible settlement. The damage is indicative of cracking and
spreading towards the estuary but negligible surface damage across the Park.

Our analysis of nearby CPT data combined with the CES observations indicates a high potential for
liquefaction and TC2-like future land performance, with ground settlements of about 100mm and
minor to moderate land damage possible in future SLS to ULS scale earthquake events.

The slope of Moncks Spur to the west of site presents a modest landslip hazard due to the over
steepened nature of the slope (undercut by wave action in the recent geological past). Runout of
debris from shallow, small to moderate volume landslips may extend onto the existing access way to
the west of Location A. A 10 individual life rockfall risk line reported by GNS Science is shown on
Figure 7a along the west side of Barnett Park. The line does not extend to the north beside Location
A because there are no rock cliffs or outcrops to provide source for rockfall.

The ground surface elevation of Barnett Park Location A is approximately 2 m LVD. The site is within
the CCC FMA with an IFL of 3.32 m LVD. The floor level is based on the modelled 200 year return
period flood plus 0.4 m height allowance for freeboard. Coastal inundation and erosion models
(refer Figure 7f, Appendix A) indicate future inundation by a 50 year return period tide in the next 50
years and impacts due to coastal erosion within the next 100 years. Surface flooding is known to
occur (e.g. March 2014) at the north end of the park and across Main Road due to storm flows from
the Port Hills catchment upslope of Barnett Park.

The site is similar to the others in this study in that it is likely to be inundated in a large Tsunami (500
to 2,500 year return period models) to a depth of several metres. The modelling is for Tsunamis
generated in South America and therefore evacuation procedures could be adopted to deal with the
associated life risk.

The three waters services are present in Main Road which runs along the site boundary. There was
significant settlement and lateral spreading damage to the road during the CES and we understand
that the waste water and water supply mains have been replaced along this section. Multiple
easements for power and waste water cross Location A. Stormwater for the proposed school site
would likely be detained and/or treated on site before discharge to Main Road or estuary.
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The CCC IFL, flooding and coastal inundation modelling suggest that the proposed school building
site would require approximately 1 to 1.5 m of fill to achieve a satisfactory FFL for the school
buildings. Aside from economic aspects associated with filling earthworks there are potential
positive and negative impacts of 1 to 1.5 m of site filling, including:

o Positive

— Significantly reduced risk of sand ejecta and liquefaction induced settlement disrupting
the ground surface during earthquakes.

— Freeboard is provided against modelled future flooding and coastal inundation,
however the school will not be accessible during any future flood as local roads will be
under 0.5 to 1 m of water.

o Negative

— Increased lateral spreading hazard in future earthquakes, which will likely require
mitigation by edge treatment/slope retention.

— Issues with tying in levels between and carparks and paved areas, and to the existing
Main Road (2.0 m LVD). This would likely require disabled access considerations.

— Erosion protection may be required around the edge of the site to protect against
future coastal erosion.

3.5 Barnett Park Location B

The site is located on Barnett Park to the south of the existing car park (refer Figure 7a, Appendix A)
on geologically recent sandy beach and estuary deposits.

The site (refer Figure 4a and 4b, Appendix A) is a verified HAIL site and was a military base and rifle
range for the first half of the 20" century. There is an assessed low to moderate potential for
pesticide contamination of sports field soils. Potential exists for low levels of lead contamination
from bullets fired on the rifle range and possible contamination from building demolition and
storage of military supplies. Location and extent unknown.

Land damage from the CES is relatively minor, with cracking observed around the existing car park.
There was no sand ejecta on the site (refer Figure 7b, 7c, 7d, Appendix A). LiDAR vertical ground
movements indicate negligible settlement. The damage is indicative of cracking and spreading
towards the estuary but negligible surface damage across the park.

Our analysis of nearby CPT data combined with the CES observations indicates some potential for
liquefaction and TC2-like future land performance is expected, with ground settlements of less than
100 mm and minor to moderate land damage possible in future SLS to ULS scale earthquake events.

The slope of Moncks Spur to the west of the site presents a potential landslip hazard due to the over
steepened nature of the slope (undercut by wave action in the recent past). Runout of debris from
small to large volume landslips may extend out onto the existing sports fields. The debris form pre-
historic landslides has formed a colluvial wedge and subdued debris fans extending about 15 to 20 m
out from the toe of the over steepened slope. The 10 individual life risk line for rockfall reported
by GNS Science is shown on Figure 7a along the west side of Barnett Park. The extent of potential
rockfall and landslide debris runout is similar and we recommend that this line be adopted as a “no
build” limit for the purposes of this report.

The ground surface elevation of Barnett Park Location B averages 3 m LVD (range of 2.5 to 3.5 m).
The north-east half of the site is within the CCC flood management area (FMA) with an interim floor
level (IFL) of 3.32 m LVD. The floor level is based on the modelled 200 year return period flood plus
0.4 m depth to allow for freeboard. Surface flooding is known to occur (e.g. March 2014) at the
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north end of the Park and across Main Road due to storm flows overtopping the large swale drain
that runs along the eastern boundary of the Site. Based on this information the proposed buildings
may require from 0 to 0.8m of site filling. The filling could exacerbate surface flooding in the
surrounding area, requiring either a flood storage pond to offset the fill volume, or consideration of
buildings with suspended timber floors on poles.

Coastal inundation and erosion models (refer Figure 7f, Appendix A) suggest inundation by a 100
year return period tide and an impact by coastal erosion within the next 100 years.

The site is similar to others in the options study in that it is likely to be inundated by water up to
several metres depth in a large Tsunami (500 to 2,500 year return period models). The modelling is
for Tsunamis generated in South America and therefore evacuation procedures are expected to
address the potential life risk.

The three waters services are present in Main Road and may need to be extended 100 to 200 m to
reach the site. Two power easements and the swale drainage easement cross Location B.
Stormwater for the proposed school site would likely be detained and/or treated on site before
discharge to the existing swale.

The proposed school building site could require approximately 0 to 0.8 m of fill across the north-east
half of the site. The potential impacts of site filling include:

. Reduced potential for sand ejecta and liquefaction induced settlement from future
earthquakes.

. Freeboard is provided against modelled future flooding and coastal inundation, however the
school will not be accessible during any future flood as local roads could be under 0.5to 1 m
of water.

3.6 Barnett Park Location C

The site is located at the south end of the Barnett Park sports fields with access from Bay View Road
(refer Figure 7a, Appendix A). Inter-fingering of valley debris fan deposits (silt and sand) with beach
and dune deposits occurs across the site resulting in variable, although not necessarily unfavourable
underlying soil conditions.

The site (refer Figure 4a and 4b, Appendix A) is a verified HAIL site and was a military base and rifle
range for the first half of the 20" century. There is an assessed low to moderate potential for
pesticide contamination of sports field soils. Potential exists for low levels of lead contamination
from bullets fired on the rifle range and possible contamination from building demolition and
storage of military supplies.

Land damage from the CES is not observed. There was no sand ejecta or cracking recorded on the
site (refer Figure 7b, 7c, 7d, Appendix A). LiDAR vertical ground movements indicate negligible
settlement.

There is no nearby data to allow an assessment of liquefaction settlement. However, based on
experience in the general area we expect TC2-like future land performance, with ground settlements
of less than 100 mm and minor to moderate land damage possible in future SLS to ULS scale
earthquake events.

The slope of Moncks Spur to the west of the site presents a rockfall and landslip hazard due to the
steep soil covered valley side slopes with two identifiable rock cliffs outcropping on the slope.
Runout of debris from small to large volume landslips has formed debris fans that extend about 30
to 50 m eastward, out onto the valley floor. A 10 individual life rockfall risk line reported by GNS
Science is shown on Figure 7a along the west side of Barnett Park and across the east slope uphill of
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the existing substation. The 10 lines plot along the toe of the existing debris fans and provide a
practical “no build” limit for the purposes of this report. The currently postulated building layout is
within about 10 to 15 m of the 10 line i.e. in the direction of reducing risk.

The ground surface elevation of Barnett Park Location C is about 4.5 m LVD. The site is outside of the
FMA. A rough cut drain along the east side of the valley feeds storm flows from the Port Hills
catchment into the swale that runs beside the sports fields. A bund cuts across the middle of the
valley to divert lows over to the eastern drain. The potential for flood water and high energy debris
floods to move through the proposed development site will need to be addressed by appropriate
design and reconstruction of diversion bunds and channels to convey flows past the site and into the
existing swale.

Coastal inundation and erosion models (refer Figure 7f, Appendix A) suggest the site is not subject to
coastal inundation within the next 100 years.

The site is similar to others in the options study in that it is likely to be inundated up to several
metres of water in a large Tsunami (500 to 2,500 year return period models), although the extent of
inundation is less than for the other sites at Barnett Park, Redcliffs Park and McCormacks Bay
Reserve. The modelling is for Tsunamis generated in South America and therefore evacuation
procedures could be adopted to deal with the potential life risk from inundation.

The three water services are present in Bay View Road beside the site. Power and drainage
easements lie along the east side of the proposed site. Stormwater for the proposed school site
would likely be detained and/or treated on site before discharge to the existing swale.

4 Discussion of development issues

4.1 Building foundations

The requirement to place fill up to 1 to 1.5 m thick on McCormacks Bay Reserve, Redcliffs Park
Location A and Barnett Park Location A reduces the potential post development liquefaction
settlement damage at those locations to a similar level expected at Redcliffs Park Location B and
Barnett Park Locations B and C. TC2-like foundations are likely to be appropriate for single storey
buildings and may be acceptable in a modified state for 2 storey buildings following specific
engineering design.

Additional allowance will be required at McCormacks Bay Reserve and possibly to a lesser extent at
Redcliffs Park and Barnett Park Location A to account for potential lateral spreading (or stretch)
across building footprints. This could be in the form of modified and strengthened building
foundations, the reinforcement and stiffening of fills with geogrids, or edge treatment by stone
columns or similar to cut off lateral spreading failure zones.

Relatively light-weight building construction is recommended and appropriately designed shallow
footings founded in medium dense to dense shallow soils are expected to be suitable for single or
two storey developments.

Depending on the depth of non-liquefiable soils beneath the footing level, shallow footings for heavy
2 storey buildings are not likely to be suitable due to the potential for unacceptable foundation
deformations that may occur due to footings punching into shallow liquefied soil. However, some
form of ground improvement (e.g. geogrid reinforced gravel raft or stone columns) could be
designed to mitigate the potential liquefaction hazards if heavier loaded shallow foundations are
desired. This could add of the order of $200 - $400/m? onto the cost of typical shallow foundations
such as ground beams, pads, strip footings or reinforced concrete rafts/slabs.
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Deep piled foundations are unlikely to be an economically viable solution for 1 and 2 storey school
buildings given that suitable pile founding soil layers are generally expected to be absent within the
upper 20 m of the soil profile.

4.2 Flood and erosion protection

McCormacks Bay Reserve, Redcliffs Park Location A and Barnett Park Location A require
considerable filling (1 to 1.5 m thick) to achieve acceptable finished floor levels. While fill at these
sites improves liquefaction settlement performance, stabilisation or geogrid reinforcement may be
required to assist in the mitigation of lateral spreading. The north eastern half of Barnett Park
Location B will likely require up to 0.8m of filling or raised floor levels to reach acceptable FFLs.

Erosion protection by rock rip rap covering of fill batters may be required to counter future coastal
erosion. However this might not be required for decades ahead, and future community scale coastal
erosion protection may negate the need for more site-specific works.

4.3 Slope hazards

Slope Hazards are identified adjacent to McCormacks Bay Reserve, Redcliffs Park Location B, Barnett
Park Locations B and C. Based on the information available and preliminary on-site observations we
are of the opinion that the associated lives risk for McCormacks Bay Reserve and Redcliffs Park sites
would be tolerable with no, or at worst relatively modest, risk treatment measures i.e. further
detailed risk quantification and reporting, or possibly some form of simple debris diversion and/or
rockfall barrier. For Redcliffs Park Location B our assessment of the risk is based on remedial work
underway that includes removal of loose and fractured rocks from the face and placement of a
concrete barrier along the western side of the road.

Barnett Park Location B and C are expected to be acceptable from a slope hazard perspective
provided the 10°® rockfall individual life risk line is used as the eastern limit of a “no build” zone.
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Appendix B: Summary Tables



















Table B1: Summary Site Information

Summary of 1 to 5 Scores

Site

McCormacks Bay Redcliffs Park Redcliffs Park Barnett Park Barnett Park Barnett Park Comments
Reserve . . . . .
Location A Location B Location A Location B Location C
Contamination Score 1 ) 4 3 3 3 No contamination issues expected at Redcliffs Park Location B, so
scores highest.
Geotechnical Score 1 2 4 3 3 4 No sites are TC1, so none score 5.
Topography Score 5 5 5 5 5 5 All flat sites so score high.
Flooding Score 1 1 3 1 2 3 Surface flooding reduces score for Barnett Park Location B and C.
Services (3 waters) Score B :
arnett Park Location B and C score reduced due to >100m
1.6 1.6 1.6 1.6 0.8 1 ¢ rocat! veed au

distance to run new services.

16/08/2016
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Table B2: Summary of liquefaction analysis results from existing investigation data

Settlement (mm) - 15'" percentile; top 10m index

Location B

CPT (CGD ID) SLSA SLSB ULS

Redcliffs Park

. 5458 17 (84) 37 (95) 114 (360)
Location A
Redcliffs Park

. 55961 11 (15) 17 (19) 85 (162)
Location B
Barnett Park

. 33480 24 (83) 39 (98) 109 (197)
Location A
Barnett Park

11154 9 (28) 14 (33) 84 (149)

Barnett Park

No relevant data

Location B

Location C nearby
McCormacks Bay 5420 103 (204) 162 (256) 222 (498)
Reserve 44183 27 (28) 57 (58) 122 (129)
LSN - 15" percentile; top 10m index
CPT (CGD ID) SLS A SLS B ULS
Redcliffs Park
_ 5458 5 (9) 16 (19) 31 (45)
Location A
Redcliffs Park
_ 55961 2(2) 4 (4) 25 (31)
Location B
Barnett Park
_ 33480 4(7) 7 (11) 19 (24)
Location A
Barnett Park
11154 2(3) 3 (4) 22 (26)

Barnett Park

No relevant data

Location C nearby
McCormacks Bay >420 24 (30) 44 (50) 61 (76)
Reserve 44183 8 (8) 20 20) 3539)

() = value for full depth.







Appendix 7: Abley Transportation Consultants Report
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Appendix 8: Stephenson & Turner Report



































































Appendix 9: Telfer Young Valuation Advice
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Appendix 10: Mahaanui Kurataiao Limited Report































Appendix 11: Computer Freehold Registers
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Appendix 12: Barnett Park Management Plan










































































































Appendix 13: Registered Easements
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