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1. Purpose

This technical memorandum is in relation to infrastructure servicing for the proposed Costco
development in Christchurch. The memo is a summary of existing infrastructure assessments
completed to date.

The memo is intended to be used as technical supporting documentation for a referral application
under the Fast-track Approvals Act 2024 (FTAA) for the Project.

For full details of the infrastructure servicing context refer to the 2022 Infrastructure Design Report
completed by Eliot Sinclair & Partners Ltd (Project ref. 501827) in Appendix C of this report.

This 2022 report was for a previous development proposal though is directly relevant to the current
2026 Costco development. The existing infrastructure reporting applies to the entire FTAA referral area
i.e. all the land at 475 Memorial Avenue, 400 Russley Road, and 500 and 520 Avonhead Road,
Christchurch.

2. Executive Summary

The proposed development comprises an integrated Costco-led retail destination together with the
infrastructure and civil works required to service the wider subdivision. The principal development
components are a Costco Wholesale warehouse on Lot 4, a members’ fuel facility on Lot 3,
complementary retail activities on Lot 5, two further Industrial Park zoned allotments on Lots 1 and 2,
and the supporting roading and infrastructure network.

The infrastructure strategy has been developed to service the Costco warehouse, fuel facility and
complement ary retail as part of a coordinated development rather than as isolated uses.

This enables efficient use of shared roading, water, wastewater, stormwater and utility infrastructure
across the site. A revised internal road network and provision for future connections to the adjoining
McVicar and Commodore sites are provided.

The principal infrastructure findings are summarised below:

e Site contamination investigations confirm that identified contamination can be managed
through standard site and construction management practices. A large portion of the site has
previously been consented for subdivision subject to standard consent conditions and good-
practice site management provisions, with the same measures to apply across the entire
Costco site.

e Earthworks will establish suitable development platforms, roads, utility corridors and
stormwater facilities. Shallow ground improvements for roads may be utilised. Construction
effects will be managed through an Erosion, Sediment and Dust Management Plan.

e Roading will connect to Memorial Avenue through a signalised intersection and a left-in/left-
out intersection, and to Avonhead Road through the collector road. The network will include
vested and private roads, roundabouts, shared paths, cycle facilities and provision for future
connections to adjoining land. Detailed road and intersection designs will be prepared in
accordance with Christchurch City Council requirements and the project traffic assessment
as part of the substantive application stage.

e Natural hazard risks associated with flooding, liquefaction, seismic shaking, slope instability,
tsunami and coastal inundation can be managed through standard engineering design and
consenting processes, and the site is suitable for the proposed commercial and retail
development from a natural-hazards perspective.
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e  Utility servicing is summarised in the following table.

Table 1 Summary of utility servicing

Service Capacity / condition and anticipated authority requirements

Water supply The Christchurch City Council water-supply network can provide the
anticipated potable-water and FW4 firefighting demands. Hydrant
testing undertaken in June 2026 achieved a flow of up to 133.33 L/s
at aresidual pressure of 320 kPa, confirming that the Council network
has sufficient capacity to meet the anticipated demands. A DN300
internal main will connect the Memorial Avenue and Avonhead
Road supplies, with two DN150 connections proposed for Costco
Christchurch. Detailed water-supply modelling will be provided, and
final hydrant arrangements will be confirmed, during detailed design
and the engineering approval process.

Stormwater Stormwater will be managed on-site using proprietary treatment
devices and soakage facilities. Runoff from roads and hardstand
areas will be treated before discharge to ground, while roof runoff
will discharge directly to soakage. The soakage systems will
accommodate runoff from rainfall events up to and including the 2%
Annual Exceedance Probability storm. Facilities will be located
outside the identified 100 m setback from the nearby potable-water
well. The size and location of the soakage facilities will be confirmed
during detailed design and the relevant engineering and building
consent processes.

Wastewater Wastewater will be serviced by a Local Pressure Sewer network and
may include partial gravity servicing where suitable falls allow. The
network will discharge to the existing DN375 gravity sewer in
Avonhead Road. The number and location of pump units, the final
connection point, the extent of any gravity servicing and the
required odour-control measures will be confirmed during detailed

design.
Power and Orion has confirmed that electricity network capacity is currently
Telecommunication available, although capacity is not reserved and remains subject to
Services normal first-come, first-served allocation. Enable Networks has

confirmed sufficient UFB fibre capacity, Chorus can extend its
network to provide connection availability, and Rockgas has
confirmed sufficient capacity to service the Costco development.
Final connection arrangements, any upstream reinforcement and
common-service designs will be confimed with the relevant
providers. Common-service designs will be provided for approval
and comment.

Overall, no infrastructure servicing, geotechnical or natural-hazard constraint has been identified that
would preclude the proposed Costco Christchurch project. The site can be appropriately serviced
through extensions and upgrades to existing networks together with onsite stormwater and
wastewater infrastructure. The remaining matters are conventional detailed-design, engineering-
approval and utility-coordination matters rather than impediments to development

3. Infroduction

This Infrastructure Design Report has been prepared for the Costco Christchurch project to support of
areferral application under the FTAA. The application seeks consent for a range of activities including
approval to modify the consented subdivision layout at 475 Memorial Avenue, 400 Russley Road, and
500 and 520 Avonhead Road, Christchurch.

In 2022, Christchurch City Council granted combined earthworks and subdivision consent
RMA/2022/1411 for the site. The consented subdivision included a large balance allotment identified
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as Lot 4, which was retained for future development pending confirmation of its intended use. The
approved subdivision plan is included in Appendix A of this report. An associated Environment
Canterbury consent (CRC224947) was also issued at that time. Eliot Sinclair prepared the Infrastructure
Design Report (2022) in support of the subdivision consent (RMA/2022/1411) Appendix C.

This report updates the infrastructure assessment presented in the 2022 Infrastructure Design Report
(Appendix C) and addresses the proposed subdivision plan. The proposed subdivision plan, included
in (Appendix B), provides for the Costco warehouse, members’ fuel facility, complementary retail
activities and associated access, parking and infrastructure, together with the balance Industrial Park
zoned allotments.

The full legal descriptions of the land area subject to subdivision are unchanged from those assessed
under RMA/2022/1411.

4. Site Description

4.1. Location

The site is located in western Christchurch and is bounded by Memorial Ave to the northeast,
established residential and commercial Lots to the southeast, Avonhead Road to the southwest and
Russley Road to the Northwest.

4.2. Topography

The site is mostly flat to gently undulating grassed paddocks. There remains only one dwelling on the
property at 520 Avonhead Rd with associated outbuildings.

4.3. Geology and Land Contamination

The site topsoil has been extensively investigated and generally comprises of 0.25 m to 1.0 m thickness
of silty topsoil overlying interbedded layers of river silts, sands, and sandy gravels to around 15 m below
ground level (bgl). The average depth of topsoil was calculated to be 0.41 m.

The Eliot Sinclair Geotechnical Investigation Report (2022) has been previously submitted as part of the
subdivision consent application and is not appended to this Infrastructure Servicing Report. However,
an overall technical memo confirming the site is suitable for development is included in Atachment ¢
of the Referral Memo.

Eliot Sinclair has undertaken site contamination investigations across the site, including a Preliminary
and Detailed Site Investigation in April 2022. Buildings at 400 Russley Road were demolished following
these investigations in 2022. Following the later demolition of buildings at 500 Avonhead Road, a
complementary soil investigation was undertaken in May 2025 to assess soil conditions in that area. A
memo summarising the findings of those earlier investigations and their relevance to the proposed
subdivision plan is provided in Atachment 7 of the Referral Memo. The memo concludes that the site
has been assessed under best-practice industry guidance and that identified contamination can be
managed through standard site and construction management practices. A large portion of the site
has previously been consented for subdivision, subject to standard consent conditions and good-
practice site management provisions, with the same measures to apply across the entire Costco site.

4.4. Hydrogeology

Eliot Sinclair has carried out a hydrological investigation which determined the following:

m  Groundwater monitoring (onsite and nearby wells) indicates a seasonal groundwater fluctuation
range between 7-10 m bgl.
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n Infiltration testing was carried out at 8 locations across the site, at a 3 m depth, and recorded
rates ranging from 4 m/hour to 35 m/hour which is considered suitable to cater for the stormwater
discharges from the site.

m  Thereis a potable water supply well located within Sec 1 SO 506443, located within the southwest
corner of their site, adjacent to Russley Road and Avonhead Road. This is the only well identified
that could be subject to adverse effects. The hydrological investigation identified a 100 m radius
around the well in which no soakage pit could be installed to ensure any adverse effects due to
the stormwater discharges are less than minor.

5. Proposed Development

The proposed development comprises the infrastructure and civil works required to service all
allotments, together with a Costco Wholesale warehouse retail store, a fuel facility, complementary
retail activities, and two further Industrial Park zoned allotments on Lot 4, Lot 3, Lot 5, and Lots 1 and 2,
respectively, as well as the roading network on Lots 100 to 106 and Lot 108.

The proposed Costco development will be located on Lot 4. Note that the Costco development area
is indicative only at this stage and is subject to change as the design is refined. The proposed
subdivision plan is provided in Appendix B of this report and this may be further refined as part of the
substantive application.

It should be noted that the development is anticipated to be staged, with Lots 1 and 102 comprising
the second stage. This stage may or may not be undertaken concurrently with the first stage, as shown
on the application plan in Appendix B of this report.

6. Earthworks

6.1. Overview

Generally, site earthworks will be restricted to the formation of carriageways, utility services and three
waters installation, cut and fill earthworks for site contouring and to provide an even development
platform, and the installation of stormwater treatment and soakage pit facilities. Earthworks
construction will be in accordance with CCC’s design standards and NZS4431 earthfill requirements.
Earthworks volume calculations and design have not yet been completed for the whole site.

This does not affect the conclusion that the site can be appropriately formed for the proposed
development, with final cut-and-fill volumes and ground-improvement requirements to be confirmed
through detailed design. It is proposed that earthworks staged to limit the amount of land disturbed
at any one time.

6.2, Erosion, Sediment and Dust Management

A resource consent application for the discharge of construction phase stormwater into land has
previously been applied for and secured from Environment Canterbury for a reduced area of
earthworks associated with Stage 1 of the earlier subdivision consent. A resource consent application
for the discharge of construction phase stormwater into the land for the whole site will be needed. The
ESDMP and approved discharge consent will be provided as part of the engineering approval
process.

A new or amended construction-phase stormwater discharge consent will be required for earthworks
across the wider site, supported by appropriate erosion and sediment controls.

An existing bore on the site will need to be located and recommissioned, or alternatively a new bore
established, to enable groundwater to be used for dust suppression during earthworks.
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The proposal may also involve the temporary stockpiling of topsoil to facilitate staged earthworks, with
surplus material removed from the site as required.

The proposed ESDM measures will be developed with reference to the ECan Erosion and Sediment
Control Toolbox for Canterbury (2022) and the Ministry for the Environment Dust Guidelines (2001).

7. Roading

The proposed road network comprises collector roads, other vested roads and a private road, as
shown in Appendix B of this report. The collector and private road designs will be carried out in
accordance with the CCC Infrastructure Design Standard (IDS) Part 8: Roading. The traffic design
layout within the site including the signalised intersection will be governed by the traffic engineering
design during the detailed engineering design stage.

The proposed road network provides a coherent access framework for the Costco warehouse, fuel
facility and complementary retail, while also retaining future connectivity to adjoining land. The
combination of Memorial Avenue and Avonhead Road connections, together with the internal
collector and private road network, provides a robust framework capable of supporting the staged
development of the site. Refer to Attachment5 of the overall Referral Memo for the transport
assessment.

8. Water Supply

There is presently no suitably sized water main immediately adjoining the site; however, sufficient
capacity exists in the wider Council network at the identified connection points to service the
development through the proposed DN300 extensions. The closest points of supply are the existing
DN300 uPVC water supply main located 50 m west of the Memorial Avenue and Roydvale Avenue
intersection, and the DN300 uPVC water supply main located at the Avonhead Road and
Hawthornden Road intersection, as shown in Figure 3.
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hydrants adjacent to 363 Memorial Avenue to verify the capacity of the CCC network to
accommodate the proposed FW4 firefighting and development flows while maintaining the required
supply pressure.

A flow of up to 133.33 L/s was achieved during testing, with a corresponding residual pressure of 320
kPa. These results confirm that the CCC network can provide the proposed FW4 firefighting and
development flows while maintaining a pressure exceeding 300 kPa.

Accordingly, the water-supply assessment is supported by site-specific testing rather than desktop
assumptions alone. The testing demonstrates that the existing Council network, with the proposed
extensions and internal reticulation, is capable of servicing the anticipated development demand.

A DN300 potable water-supply main is proposed along the collector road, linking the points of supply
in Memorial Avenue and Avonhead Road. The remaining internal water-supply mains will also be
DN300 to provide sufficient capacity for the proposed commercial and firefighting demands. A
detailed water-supply modelling report will be provided to CCC as part of the engineering approval
process.

Water supply mains within the collector road will be vested with CCC, all other water supply mains will
remain in private ownership.

Consultation with Fire and Emergency New Zealand (FENZ) has been undertaken. FENZ provided their
approval (as of 2 May 2022) for the proposed water layout plan and fire hydrant locations in relation
to the anticipated land use requirements at the time, supporting the existing consent.

The Costco site will be provided with two DN150 connections to service its potable water and fire-
protection requirements.

All other sites will be serviced by OD20 PE pipes and connected to standard DN15 water meters at the
street boundaries in accordance with the CCC IDS and Construction Standard Specifications (CSS).

All infrastructure within the privately owned roads will remain in private ownership.

9. Stormwater

The site’s measured infiltration rates and relatively deep groundwater provide favourable conditions
for onsite stormwater disposal by soakage, subject to the identified treatment requirements and
separation from the potable-water well.

The Site is located within the Christchurch International Airport Bird Strike Management Area
(Christchurch District Plan, Appendix 6.11.7). All proposed activities, including stormwater
management infrastructure, will comply with the permitted activity rules and standards for this area
(Rule 6.7.4.3).

9.1. Collector Road (Vest with CCC)

9.1.1. Primary Conveyance Network

Stormwater runoff generated by the collector road will be captured by kerb and channel, sumps, and
pipe reticulation prior to discharging to a Stormwater360 Filterra Bioretention treatment unit or similar
which will discharge treated stormwater to soakage pits.

The stormwater network, soakage pits and layouts will be designed in accordance with CCC’s
standards.
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The Filterra treatment unit will be sized to capture and treat all runoff generated by rainfall intensities
up to 5 mm/hour. Stormwater runoff beyond the treatment capacity will bypass the treatment unit
and discharge directly to the soakage pit.

The stormwater treatment and disposal methodology has been discussed with Mr. Brian Norton (CCC
Senior Stormwater Planning Engineer), who provided confirmation of his acceptance of the proposal.
CCC hasindicated that itis likely the operational phase discharge could fall under their global consent
for the roads and allotments.

9.1.2. Secondary Conveyance Network

Stormwater runoff generated from rainfall events up to and including the 2% AEP must be captured
and discharged via the soakage pit. There are two methods to allow for this.

)] Stormwater runoff flow rates beyond the sump and pipe capacities will discharge to the
internal road network and will be conveyed as overland flow to an inlet chamber which will
allow a direct entry for runoff to enter the soakage pit.

i)  All sump and pipes will have capacity to convey all stormwater runoff generated from
rainfall events up to and including the 2% AEP.

The preferred design option will be confirmed during the detailed design phase.

Stormwater runoff generated beyond the 2% AEP will discharge to Memorial Avenue or Avonhead
Road.

9.2 Private Roads

9.2.1. Primary Conveyance Network

The private roading stormwater infrastructure will be designed with the same methodology as stated
for the collector road and in accordance CCC IDS Part 5: Stormwater Land Drainage. However, it
must be noted that as the roads will be privately owned, the stormwater network will have a minimum
capacity to convey the 10% (10 year) AEP critical duration rainfall event, in accordance with Clause
E1 of the Building Code.

9.2.2. Secondary Conveyance Network

Stormwater runoff generated from rainfall events up to and including the 2% AEP must be captured
and discharged via the soakage pit (or pits). Therefore, the same methodology will be used as stated
for the collector road. Stormwater runoff generated beyond the 2% AEP will discharge to Memorial
Avenue.

9.3. Internal Allotments

9.3.1. Roof Stormwater Discharges

Roof stormwater is considered generally clean not requiring treatment; therefore, all roof stormwater
discharges will be directly to onsite soakage pits which will be designed with sufficient capacity to
detain and discharge runoff generated from all rainfall events up to and including the 2% AEP critical
duration storm. The design of the stormwater infrastructure will be completed during the building
consent process. It is assumed that Council’s global consent would be utilised for the discharges.
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9.3.2. Hardstand Stormwater Discharges

All stormwater runoff generated from internal Lot hardstand (car parking, vehicle movement areas,
miscellaneous areas etc.) will be captured via sumps and pipe reticulation prior to discharging to
proprietary treatment units, which in turn will discharge to an adjacent soakage pit.

The soakage pits will be sized with sufficient capacity to detain and discharge all stormwater runoff
generated from rainfall events up to and including the 2% AEP critical duration storm.

The location and type of soakage pit construction will be the same as that stated for the roof soakage
pits. The stormwater infrastructure will require approval during the building consent process. It is
assumed that Council’s global consent would be utilised for the discharges.

9.3.3. Secondary Flow

Internal sump and pipe infrastructure is generally sized with capacity to convey runoff generated
during the 10% AEP storm event, in accordance with Clause E1 of the Building Code. To ensure that
stormwater runoff is not discharged beyond the site boundary during rainfall events that exceed the
10% AEP, either the site hardstand will need to be graded such that stormwater can pond on the
ground surface or be graded such that overland flows are directed to an inlet chamber for direct
entry into the soakage pits, or the reticulation network will need to be designed with sufficient capacity
to convey the 2% AEP runoff. This design item will be confirmed during the detailed design process.

Stormwater runoff generated during rainfall events beyond the 2% AEP will discharge to the adjacent
privately owned roads from where it will discharge as overland flow to Memorial Avenue or Avonhead
Road.

10. Wastewater

10.1.  Existing Network

There is no sewer infrastructure within Memorial Avenue, however, there is an existing DN300 and
DN375 uPVC gravity sewer main located within Avonhead Road which the development can
discharge wastewater into.

10.2. Proposed Network

The proposed development is currently consented to be serviced by a Local Pressure Sewer (LPS)
network discharging to the existing DN375 gravity sewer reticulation within Avonhead Road. The
manhole connection for the LPS sewer outfall is to be confirmed by the CCC during the detailed
design phase.

While LPS forms the consented servicing solution, there is potential for portions of the development to
be serviced by gravity reticulation where suitable grades and connection levels can be achieved.
The feasibility and extent of any gravity servicing will be assessed and confirmed during detailed
design.

All wastewater infrastructure within the private roads will remain in private ownership.

The LPS system will be designed in accordance with the CCC IDS and CSS.
11. Utility Services

11.1. Power & Telecommunications
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Orion has confimed that network capacity is currently available to service the proposed
development. While that capacity is not reserved and remains subject to normal first-come, first-served
allocation, no present electricity-network constraint has been identified that would prevent the
development being serviced. The final connection arrangement, including any requirement for
upstream reinforcement, will be confirmed with Orion during detailed design. Enable Networks has
confirmed sufficient UFB fibre capacity for the development. Chorus has also confirmed that it can
extend its network to provide connection availability.

Rockgas has confirmed that sufficient capacity is available within its network to meet the requirements
of the Costco site.

Power and telecommunications services will be provided to service the site in accordance with utility
company and industry standards at the time of development. All cables and ducts will be placed
below ground, and kiosks will be placed within individual allotments (subject to confirmation from
Orion).

Common service designs will be provided to CCC for their approval and comment as part of the
engineering approval process for the subdivision.

11.2.  Street Lighting

All street lighting within the collector road to be vested and the private road and will comply with the
CCC Infrastructure Design Standard Part 11: Lighting and AS/NZS 1158 and the specified category
unless alternative street lighting options are discussed with and approved by Council.

The signalised tee intersection with Memorial will be designed to match with the existing road lighting
category.

There is a requirement in the consent notice (11898381.3) on the Lot 2 DP 553686 title to upgrade the
Memorial Avenue frontage with a shared path. “No urban activity shall operate on Lot 2 until such
time as Memorial Avenue is upgraded with a shared path (at 2.5m wide) with street lights”.

This assessment for the Memorial Ave frontage street lighting will be incorporated during the detailed
design phase.

12. Natural Hazard

A Natural Hazards Risk Assessment was prepared by Eliot Sinclair in April 2022 in support of the
subdivision consent (RMA/2022/1411). A memo summavising the findings of that assessment and the
relevance to the proposed subdivision plan is provided in Atachment 11 of the Referral Memo.

The assessment concludes that the site is suitable for the proposed commercial and retail
development from a natural-hazards perspective. Risks associated with flooding, liquefaction, seismic
shaking, slope instability, tsunami and coastal inundation are either low or can be appropriately
addressed through normal engineering design and consenting measures. No natural hazard has been
identified that would preclude development of the site.

13. Conclusion

This Infrastructure Design Report confirms that the proposed subdivision can be appropriately serviced
and developed as an integrated Costco-led destination comprising the Costco warehouse,
members’ fuel facility, complementary retail activities, associated access and parking, and the wider
supporting subdivision and infrastructure network.
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The site is suitable for the Costco Christchurch project from an earthworks, geotechnical and natural-
hazards perspective. Shallow ground improvements will be undertaken to improve subgrade
performance, with pavement depths and foundation requirements confirmed through construction-
phase testing and detailed geotechnical design. Any uncontrolled fill encountered will be
remediated, and construction effects will be managed through an Erosion, Sediment and Dust
Management Plan.

The proposed transport network will provide access from Memorial Avenue and Avonhead Road,
together with connections to adjoining land to support the wider area’s future development. The
vested and private roads, intersections, pedestrian and cycle facilities, pavement construction and
street lighting will be developed through detailed design in accordance with applicable Christchurch
City Council standards and the project traffic assessment.

Potable water and firefighting demands can be met by the existing Council network. Site-specific
hydrant testing has confirmed adequate flow and residual pressure, and the proposed internal water
network will provide the required servicing capacity. Wastewater can be conveyed by a local
pressure sewer system or gravity to the existing gravity sewer in Avonhead Road, subject to detailed
modelling and confirmation of the final connection and odour-control arrangements with Council.

Stormwater can be managed onsite using treatment devices and soakage facilities. The proposed
systems will treat runoff from roads and hardstand areas and accommodate runoff from events up to
and including the 2% AEP design storm. The location of soakage facilities will maintain the required
separation from the nearby potable-water well, and detailed designs will be submitted through the
relevant engineering and building consent processes.

Electricity, fibre telecommunications and gas services are available to service the development,
subject to confirmation of final connection requirements and network capacity at the time of detailed
design.

Overall, no infrastructure servicing, geotechnical or natural-hazard constraint has been identified that
would preclude the Costco Christchurch project. The investigations undertaken to date, including site-
specific hydrant testing, hydrogeological investigations and previous geotechnical and natural-
hazard assessments, demonstrate that the site can be safely and appropriately serviced. The
outstanding matters relate to normal detailed engineering design, network-provider coordination and
approval processes rather than any fundamental constraint on development.

Disclaimer

This report has been prepared by Eliot Sinclair & Partners Limited for the purposes of supporting the
proposed Costco Christchurch project, including the referral application under FTAA and associated
subdivision and infrastructure approvals.

The report is based on:
[ Desktop, geotechnical and hydrological investigations.
u Correspondence with Christchurch City Council.

[ Correspondence with service providers.

Where data supplied by Costco Wholesale New Zealand Ltd or other external sources, including
previous site investigation reports, have been relied upon, it has been assumed that the information is
correct unless otherwise stated. No responsibility is accepted by Eliot Sinclair for incomplete or
inaccurate data supplied by other parties.
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Whilst every care has been taken during our investigation and interpretation of the site conditions and
existing services to ensure that the conclusions drawn, and the opinions and recommendations
expressed are correct at the time of reporting, Eliot Sinclair has not performed an assessment of all
possible conditions or circumstances that may exist at the site. Variations in conditions may occur
between investigatory locations and there may be conditions such as subsoil features that were not
detected by the scope of the investigation that was carried out or have been covered over or
obscured over time. Eliot Sinclair does not provide any warranty, either express or implied, that all
conditions will conform exactly to the assessments contained in this report.

The exposure of conditions or materials that vary from those described in this report may require a
review of our recommendations. Eliot Sinclair should be contacted to confirm the validity of this report
should any of these occur.

This report has been prepared for the benefit of Costco Wholesale New Zealand Ltd, the Christchurch
City Council, Environment Canterbury, Environmental Protection Authority and Minister of
Infrastructure for the purposes as stated above. No liability is accepted by Eliot Sinclair or any of their
employees with respect to the use of this report, in whole or in part, for any other purpose or by any
other party.
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1. Introduction

This Infrastructure Servicing Report has been prepared in support of a proposal by Miles Premises
Limited to perform a boundary adjustment and subdivision of a 17.684 ha site at 475 Memorial Avenue,
400 Russley Road and 500 & 520 Avonhead Road, Christchurch. Four of these Lots will be used for
commercial activities, one will be a private road, and two will be roads to be vested in Christchurch
City Council (CCQC).

The full legal descriptions of the land area to be subdivided are below:

Street Address Legal Description Title Number Title Area
475 Memorial Avenue Lot 2 DP 553686 1006888 6.2931 Ha
500 Avonhead Road Lot 1 DP 553686 962153 4.3745 Ha
520 Avonhead Road Lot 5 DP 28780 CB10K/321 4.0476 Ha
400 Russley Road Section 8 SO 544350 1006889 2.9689 Ha

This report addresses the servicing requirements with regards to the following:
] Earthworks;

] Roading;

] Sewer reticulation;

] Stormwater reticulation, treatment and attenuation;

m  Water supply; and

L] Utility Services (power, telecommunications, and street lighting).

Christchurch City Council (CCC) has been consulted with regards to stormwater, water supply and
sewer infrastructure servicing. Orion and Enable have been consulted with regards to power and
telecommunications respectively.

The following information is provided within the Appendices.
Appendix A: Engineering drawings.

Appendix B: Hydrological Assessment Report.

Appendix C: Correspondence.

Appendix D: Erosion, Sediment and Dust Management Plan.
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2.4, Hydrogeology

Eliot Sinclair has carried out a hydrological investigation which determined the following:

] Groundwater monitoring (onsite and nearby wells) indicates a seasonal groundwater fluctuation
range between 7-10 m bgl.

n Infiltration testing was carried out at 8 locations across the site, at a 3 m depth, and recorded
rates ranging from 4 m/hour to 35 m/hour.

Appendix B contains the Hydrogeological Investigation and Infiltration Testing Report.

3. Earthworks

3.1. Overview

Generally, site earthworks will be restricted to the formation of carriageways, utility services and three
waters installation, cut and fill earthworks for site contouring and to provide an even development
platform, and the installation of stormwater treatment and soakage pit facilities.

Lots 1 — 3, the private road and the collector road are proposed to be earthworked as part of Stage
1.

Lot 4 is for future development and it is not intended that earthworks will be required in this area,
except for services installation in the easement corridor to Avonhead Road. However, it should be
noted that there might be a requirement to place or use either subsoil or topsoil on Lot 4 during the
Stage 1 earthworks; this will be dependent upon the earthworks consent, earthworks detailed design
and the construction methodology.

Roads will be cut below the allotments and there will be a 1 in 7 batter from the road boundary up to
the ground level inside the Lots.

Sections will drain to the roads at a minimum 1 in 500 grade.

All bulk filling will be compacted in accordance with NZS 4431:1989 and all fill testing will be carried
out by an independent laboratory.

The total earthworks volume is approximately 141,000 ms.

Should there be excess top or subsoils these will be carted offsite and a temporary Traffic Management
Plan will be required.

The Eliot Sinclair Geotechnical Investigation Report (2022) which has been submitted as part of the
subdivision consent application (but not appended to this report), should be reviewed in conjunction
to this section as it provides an in-depth explanation of the site earthworks requirements.

Appendix A provides the cut and fill earthworks plans.

3.2. Existing Ground Californian Bearing Ratio

Geotechnical investigations by Eliot Sinclair (2022) indicate the upper horizon shallow silts and sands
are loose and provided a Californian Bearing Ratio (CBR) of around 2% to 5% while the deeper in-situ
gravels will provide a CBR of at least 10%.
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3.3. Ground Improvements

The nature of the existing soft/loose soils that are present below the topsoil would normally require
construction of relatively thick pavements and large (widened) foundations to mitigate the risk of
consolidation settlement occurring. Therefore, the site will undergo shallow ground improvements via
a tractor towed Broons BH-1300 square impact roller. Trials carried out in 2021 over a 6,400 m? area
indicated that a minimum of 16 impact roller passes willimprove the ground compaction to achieve
a CBR of at least 5% across the site.

For simplicity and to avoid unnecessary disturbance for the 1-day trial, the trial compaction works were
carried out on the existing grassed topsoil. However, during the shallow ground improvement works
the topsoil will first be stripped at the time of bulk earthworks. If the topsoil is removed first before
carrying out the square impact rolling, then it is possible the desired level of improvement (i.e., CBR)
could be achieved with less than 16 passes of the square impact roller. The ground improvement
compaction works will be designed, specified, monitored, and approved by a geotechnical engineer.

3.4. Pavement Thickness

Based on a subgrade strength of CBR 2%, the pavement thickness for internal roads will need to be
between 650 mm to 750 mm thick. However, it is expected that ground improvements works via a
square impact roller will increase the CBR to 5%, which will reduce the pavement thickness to 520 mm
for the vested road and 450 mm (both of these include an allowance for 45mm of asphalt) for
secondary roads and hardstand areas.

Upon completion of the ground improvement works, further testing of the exposed road subgrade will
be carried out during construction to define the required formation depth with more accuracy.

3.5. Remediation of Uncontrolled Fill

If any buried uncontrolled fill materials are found at time of subdivision construction, the Accidental
Discovery Protocol will be adhered with.

These areas and former test pit locations that contain loose backfill will need to be remediated by
removing all loose fill, and reinstating with inert, clean silts, sands/or gravels that are placed and
compacted in 200 mm thick layers in accordance with the requirements of NZS 4431:1989 ‘Code of
Practice for Earth Fill for Residential Development’.

3.6. Erosion, Sediment and Dust Management

3.6.1. Overview

Erosion, sediment and dust management measures are required to mitigate environmental issues
associated with earthworks activities, thereby minimising or preventing undue erosion and the risk of
sediment laden stormwater discharges entering any drain or waterbody, protection of the surrounding
environment from dust emissions, protection of human health and mitigating any other environmental
issues that may arise during the remediation and construction works.

The site earthworks will be carried out in accordance with an Erosion, Sediment and Dust Management
Plan (ESDMP). The ESDMP will be prepared during/closer to the detailed design phase and once
further details of the construction methodology are known.

A resource consent application for the discharge of construction phase stormwater into land will be
lodged with Environment Canterbury (ECan). The ESDMP and approved discharge consent will be
provided to CCC in due course (as part of the engineering approval process).
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The proposed ESDM measures will be developed with reference to the ECan Erosion and Sediment
Control Toolbox for Canterbury (2022) and the Ministry for the Environment Dust Guidelines (2001).

3.6.2. Construction Phase Stormwater Discharges

Construction phase stormwater discharge will be channelled to purpose built soakage pits onsite
where it can be stored and allowed to infiltrate through the underlying soil profile.

To minimise the amount of soils accumulation within any stormwater runoff, the key will be to stop any
fine soil particles at the source by using stabilisation techniques and the following:

[ Earthworks will only be carried out during dry periods.

[ Bare soils will be stabilised as soon as possible using polymer, matting or another acceptable form
of stabilisation to avoid fine soil particles becoming entrained within any stormwater runoff.

m  Prior to any predicted rainfall any open earthworks areas will be stabilised.

m  The entrance to the site will be stabilised and should any dirt be tracked onto Memorial Avenue
or Avonhead Road it will be swept up in a timely manner.

m  Geotextile will be placed under the lids of nearby sumps and/or sediment logs placed around
the sumps to filter out any potential soil particles entering the stormwater network.

m  Sediment fences (or dear type fences) will be placed around the boundary at locations where
soil or stormwater discharges could potentially leave the site boundary.

3.6.3. Dust Discharges

There are residential dwellings and commercial activities within close proximity to the proposed
construction works and therefore it will be imperative that the potential for dust generation is negated.
The subsoils are generally silty sands and sandy silts which can be prone to causing dust nuisances.
The soils will be kept damp to avoid airborne dust generation and during high winds earthworks will
stop if there is the potential for dust generation, or until such time as mitigation measures are put in
place to stop the generation of dust.

3.6.4. Operations and Monitoring

Modifications of the ESDMP are anticipated as the Contractors preferred earthworks
strategy/methodology are developed and as work progresses. The ESDMP will be updated and
circulated to those responsible for implementing and monitoring the erosion and sediment control
measures. Any proposed changes to the ESDMP affecting the overall discharge philosophy will be
notified to the Engineer, CCC and ECan for any necessary approvals prior to the implementation of
the changes.

The Contractor will inspect all erosion, sediment and dust management measures at least once per
day and at least 24 hours before predicted rainfall to ensure they are functioning as designed. During
rainfall, the Contractor will monitor the site to ensure all erosion, sediment and dust management
measures are working and will install other measures should they be required. The Contractor will also
ensure that no soil is tracked onto nearby roads.

4. Roading

4.1. Roading Overview

There will be one collector road and roundabout (Lot 101) to vest in CCC. The collector road will have
a signalised tee intersection with Memorial Avenue.

Infrastructure Design Report
Memorial Ave, Christchurch
501827 eliotsinclair.co.nz Page 5



There will be one private road and roundabout (Lot 102). The private road will have a left in and left
out (LILO) intersection with Memorial Ave, the intersection (Lot 100) will vest in CCC.

There are three roundabouts proposed within the site. One roundabout is located at the terminal end
of Lot 101 which will allow vehicles to turn around and exit the site through the signalised intersection
or access the private road Lot 102. The two remaining roundabouts are proposed within the private
road Lot 102. The roundabout at the cul-de-sac of the private road will allow vehicles to track around
the end of the road and exit the site.

The Stage 1 proposed boundary of works is identified on the Subdivision Application Plan.

Appendix A provides the road cross section designs which have been accepted by the CCC Transport
Team.

Standard profile kerb and channel will contain the collector and private road carriageway formations
and convey stormwater runoff to sump inlets.

The collector and private road designs will be carried out in accordance with the CCC Infrastructure
Design Standard (IDS) Part 8: Roading.

Lot 4 will have a services easement in gross between the collector road to be vested and Avonhead
Road. The easement matches the future collector road alignment (to be constructed at a later date)
and allows services to be brought up from Avonhead Road. No physical roading works are proposed
on Avonhead Road.

4.2. Pavement Design

As noted previously, the site will undergo ground improvement works which should achieve a CBR of
5% and allow for a pavement thickness of approximately 520 mm for a collector road and 450 mm for
the private roads and hardstand areas. The metal depth formation within the roads will comprise of
AP40 over a depth of AP65.

The full road design, road construction methodology and underlying metal depths will be confirmed
during the detailed design phase. Further testing of the exposed subgrade will be carried out during
construction and after the ground improvement works are completed to confirm the required
formation depth with more accuracy.

The roads will be sealed predominantly with asphaltic concrete.

Appendix A provides the proposed roading layout plans.

4.3. Collector Road and Memorial Avenue Intersections (Vest in CCC)

The collector road reserve will be 25 m wide for the most part and tapering to slightly wider to
approximately 28m at the signalised intersection to allow for the turning traffic lanes. The carriage way
will facilitate two-way traffic, cycle lanes and parking. A 2.5m shared path will be constructed along
the full frontage of Memorial Avenue. This shared path has crossing locations over the collector road
and the left in left out intersection. The collector road has 2.5m wide shared path facilities on both
sides of the road which link with the Memorial Avenue paths at the signalised intersection.

The typical cross section for the collector road is largely in accordance with the conceptual traffic
layout. The traffic design layout within the collector road will be governed by the traffic engineering
design during the detailed engineering design stage. There is unlikely to be sections of the collector
road following the exact layout of the conceptual typical cross section because of the tapers required
to achieve four lane widths including the three northbound lanes (two right turn bays and one left turn
bay) and one southbound lane. There will likely be a reduction in width or removal of the parking lanes
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and/or landscaping strip in some parts of the collector road. There will be a provision for the shared
path, cycle lane and two-way traffic lanes on both sides for the full length of the collector road. The
landscaping design will be completed during the detailed design phase.

An on ramp for the cyclists travelling on the westbound road carriageway will be provided near the
Commodore and site boundary. An exit ramp for the cyclists travelling along the Memorial Ave shared
path will be provided to the west of the left in left out intersection to allow connectivity to the existing
carriageway cycle facilities.

The traffic layout design of the two intersections onto Memorial Avenue will be designed by GHD, with
reference to the previous Stantec design completed as part of the boundary adjustment subdivision
(RMA/2018/3078).

4.4, Private Roads

The private roads will be 21 m wide, and the carriageways will facilitate two-way traffic and parking.

4.5, Design Vehicles

The design vehicle for tracking paths within the private road will be completed in the detailed design
stage. However a vehicle transporter, emergency vehicle and CCC rubbish truck is proposed as a
minimum for the design vehicle. The design vehicle for tracking paths within the collector road, subject
to detailed design, is proposed to accommodate either a B-train or semi-trailer.

4.6. Carparking

There is removal of on-street parks required within Memorial Avenue to accommodate the two new
intersections. GHD is completing the traffic design and will provide drawings showing the number parks
to be removed and the locations. These drawings will be completed for the concept phase design
road safety audit.

The location of on street parking availability within the collector road will be determined by the traffic
engineering design during the detailed engineering design stage. There is unlikely to be a large
number of carparks available on the collector road because of the tapers required to achieve four
lane widths including the three northbound lanes (two right turn bays and one left turn bay) and one
southbound lane. It is unlikely that there will be any on-street parking on the western side of the
collector road. The private roads will provide for on-street carparking except for the roundabout or
intersection approaches.

4.7. Temporary Construction Access

Two temporary site access points on both Avonhead Road and Memorial Avenue are likely required
for the construction activities. There is already formed access locations that could be modified to be
suitable for construction access. The traffic generation for the construction of the site is unknown as it
will depend on the detailed design. However, these traffic effects will be managed by the standard
conditions of subdivision consent for construction traffic management.

5. Water Supply

There is no available water supply infrastructure of sufficient capacity within either the Memorial
Avenue or Avonhead Road frontages to the site. The closest points of supply are the existing DN300
uPVC water supply main located 50 m west of the Memorial Avenue and Roydvale Avenue
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[ Firefighting demand was based on the FW6 requirement of 75 L/s within 135 m of a site and 75 L/s
within 270 m of a site (150 L/s total). The commercial demand was set to 60% of the peak giving
a total potable and firefighting demand of approximately 200 L/s.

[ Minimum residual pressure at the boundary of a site for the peak water demand was 250 kPa.

[ Minimum firefighting pressure was 100 kPa.

Based on the modelling analysis a DN300 potable water supply main will be run down the collector
road providing a link between the points of supply within Memorial Avenue and Avonhead Road. All
other water supply mains within the internal site will also be DN300, to ensure sufficient commercial
and firefighting supplies.

A water supply modelling report has not been prepared as part of the subdivision consent process as
additional information will be supplied by fire engineers once the building layouts have been finalised,
including liaison with FENZ. However, a water supply modelling report will be supplied to CCC as part
of the engineering approval process.

MacDonald Barnett Ltd (fire engineers) have confirmed that the buildings around the site appear to
around 2,000 to 3,500 m?, with some being two levels or having mezzanine floors. On the basis that it
is not intended to have a sprinkler system, the 200 L/s modelled by Eliot Sinclair would cover most of
the options FENZ are currently adopting.

Water supply mains within the collector road will be vested with CCC, all other water supply mains will
remain in private ownership.

All sites will be serviced by OD20 PE pipes and connected to standard DN15 water meters at the street
boundaries in accordance with the CCC IDS and Construction Standard Specifications (CSS).

All infrastructure within the privately owned roads will remain in private ownership.

Appendix C provides CCC and MacDonald Barnett correspondence relating to potable and
firefighting water supply requirements.

6. Stormwater

6.1. Collector Road (Vest with CCC)

6.1.1. Primary Conveyance Network

Stormwater runoff generated by the collector road will be captured by kerb and channel, sumps, and
pipe reticulation prior to discharging to a Stormwater360 Filterra Bioretention treatment unit which will
discharge treated stormwater to a soakage pit.

There will be stormwater runoff from Memorial Avenue, at the Lot 100 (left in, left out) and Lot 101
(signalised) intersections, that will also discharge to the collector road infrastructure (Filterra and
soakage pit); this facet is unavoidable when consideration is given to the required road/intersection
grades. However, the area of Memorial Avenue discharging to the collector road infrastructure will
not be large.

The stormwater network will have a minimum capacity to convey the 20% (5-year) Annual
Exceedance Probability (AEP) critical duration rainfall runoff and will adhere with the CCC IDS Part 5:
Stormwater Land Drainage.
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The Filterra treatment unit will be sized to capture and treat all rainfall runoff generated during the 5
mm/hour rainfall intensity. Stormwater runoff beyond the treatment capacity will bypass the treatment
unit and discharge directly to the soakage pit.

The soakage pit will either contain rock filled media or will be of a plastic module construction (which
willreduce the soakage pit size requirement). The media/module construction has not been discussed
with CCC; however, the design will be based on CCC specifications should CCC have a preference.

The soakage pit will be sized with sufficient capacity to detain and discharge all stormwater runoff
generated during all rainfall events up to an including the 2% (50-year) AEP critical duration storm.

Both the Filterra treatment unit and soakage pit will be located within the road reserves (within berms
or landscape areas and will be vested in CCC. Should it be necessary to locate either the treatment
unit or soakage pit within private property an easement in gross will be provided.

The stormwater treatment and disposal methodology has been discussed with Mr. Brian Norton (CCC
Senior Stormwater Planning Engineer), who provided confirmation of his acceptance of the proposal.

Appendix C provides the stormwater meeting minutes and correspondence with CCC.

6.1.2. Secondary Conveyance Network

Stormwater runoff generated from rainfall events up to and including the 2% AEP must be captured
and discharged via the soakage pit. There are two methods to allow for this.
i)  Stormwater runoff flow rates beyond the sump and pipe capacities will discharge to the

internal road network and will be conveyed as overland flow to an inlet chamber which will
allow a direct entry for runoff to enter the soakage pit.

i) All sump and pipes will have capacity to convey all stormwater runoff generated from
rainfall events up to and including the 2% AEP.

The preferred design option will be confirmed during the detailed design phase.

Stormwater runoff generated beyond the 2% AEP will discharge to Memorial Avenue.

6.2. Private Roads

6.2.1. Primary Conveyance Network

The private roading stormwater infrastructure will be designed with the same methodology as stated
for the collector road and in accordance CCC IDS Part 5: Stormwater Land Drainage. However, it
must be noted that as the roads will be privately owned, the stormwater network will have a minimum
capacity to convey the 10% (10 year) AEP critical duration rainfall runoff, in accordance with Clause
E1 of the Building Code.

Stormwater runoff generated by the private roads will be captured by kerb and channel, sumps, and
pipe reticulation prior to discharging to a proprietary treatment unit, which in turn will discharge to a
soakage pit.

The treatment unit (or units) will be sized to capture and treat all rainfall runoff generated during the 5
mm/hour rainfall intensity or the 25 mm rainfall depth. Stormwater runoff beyond the treatment unit
capacity will bypass the treatment unit and discharge directly to an adjacent soakage pit.

The treatment unit (or units) will either be a Filterra bioretention system or a CCC approved filter unit.
The type/model of treatment unit will be confirmed during the detailed design phase.

The soakage pit (or pits) will be sized with sufficient capacity to detain and discharge all stormwater
runoff generated from rainfall events up to an including the 2% AEP critical duration storm.
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The soakage pits will either contain rock filled media or will be of a plastic module construction (which
will reduce the soakage pit size requirement).

6.2.2. Secondary Conveyance Network

Stormwater runoff generated from rainfall events up to and including the 2% AEP must be captured
and discharged via the soakage pit (or pits). Therefore, the same methodology will be used as stated
for the collector road.

Stormwater runoff generated beyond the 2% AEP will discharge to Memorial Avenue.

6.3. Internal Allotments

6.3.1. Roof Stormwater Discharges

Roof stormwater is considered generally clean not requiring treatment; therefore, all roof stormwater
discharges will be directly to onsite soakage pits which will be designed with sufficient capacity to
detain and discharge runoff generated from all rainfall events up to and including the 2% AEP critical
duration storm.

The soakage pits will either contain rock filled media or will be of a plastic modular construction. The
type of soakage pit media (rock or modules) will generally be dependent on cost, land area
availability and location. Ideally, the soakage pits will be located underneath landscape areas to
avoid the potential for slumping of hardstand. Should this not be possible then crated modules may
be preferred.

The design of the stormwater infrastructure will require approval during the building consent process.

6.3.2. Hardstand Stormwater Discharges

All stormwater runoff generated from internal Lot hardstand (car parking, vehicle movement areas,
miscellaneous areas etc.) will be captured via sumps and pipe reticulation prior to discharging to
proprietary treatment units, which in turn will discharge to an adjacent soakage pit.

The treatment units will be sized to capture and treat all rainfall runoff generated during the 5 mm/hour
rainfall intensity or the 25 mm rainfall depth. Stormwater runoff beyond the treatment unit capacity
will bypass the unit and discharge directly to an adjacent soakage pit.

The treatment units will either be a Filterra bioretention system or a CCC approved filter unit. The
type/model of treatment units will be confirmed during the detailed design phase.

The soakage pits will be sized with sufficient capacity to detain and discharge all stormwater runoff
generated from rainfall events up to an including the 2% AEP critical duration storm.

The location and type of soakage pit construction will be the same as that stated for the roof soakage
pits.

The stormwater infrastructure will require approval during the building consent process.

6.3.3. Secondary Flow

Internal sump and pipe infrastructure is generally sized with capacity to convey runoff generated
during the 10% AEP storm event, in accordance with Clause E1 of the Building Code. To ensure that
stormwater runoff is not discharged beyond the site boundary during rainfall events that exceed the
10% AEP, either the site hardstand will need to be graded such that stormwater can pond on the
ground surface or be graded such that overland flows are directed to an inlet chamber for direct
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CCC has confirmed by email (refer to Appendix C) that the timeframes for completion of downstream
capital works and suggested that there has been enough progress for removal of interim wastewater
discharge restrictions.

7.2. Proposed Network

The proposed development will be serviced by a Local Pressure Sewer (LPS) network that will discharge
to the existing DN375 gravity sewer reticulation within Avonhead Road. The manhole connection for
the LPS sewer outfall is to be confirmed by the CCC during the detailed design phase.

A gravity system cannot service the entire site without one or more pump stations or lift stations due to
level constraints, also monitoring and control of wastewater flows is difficult with gravity networks.
Therefore, LPS is the logical servicing solution for the site.

All wastewater infrastructure within the private roads will remain in private ownership.
The LPS system will be designed in accordance with the CCC IDS and CSS.

The pressure main run within Lot 4 and the connection point will be protected by an easement in gross
in favour of CCC, until that land is vested as road.

Installation of the pressure sewer mains will be carried out by a Council authorised drainlayer.

The number and locations of pump stations will be confirmed during the detailed design which will be
modelled by Iota.

Each site/building (depending on flows) will be serviced by a local pressure sewer system comprising
of a pump and storage chamber which can accommodate at least 24 hours average dry weather
flow. The pump chambers will be supplied by either Aquatec or Ecoflow and will be installed by a
Council authorised drainlayer at building consent stage. The pressure sewer unit will be supplied
complete with an IOTA OneBox Control Panel.

Each building/or site (depending on pump station layout) will connect to the pressure sewer system
via a boundary kit and associated connection to the pressure sewer main which will serve not more
than one pump station. The boundary kits will be located within the private road, or car park areas
and will not be located under buildings or other similar structures which prevent physical access to the
boundary kit and pipes.

An isolation valve will be installed on the pressure sewer main at the boundary of each site and the
private road. Installation of the boundary kits and connections to the pressure sewer main will be
carried out by a Council authorised drainlayer.

It is envisaged (to be confirmed by CCC) that the property owner will retain ownership of the LPS
sewer, boundary kits, pump stations and OneBox Control Panels and the property owner will be
responsible for the operations and maintenance, including the piped reticulation within the private
road.

CCC will have remote access to the IOTA OneBox Control via its IOTA OneBox portal to monitor and
control (when required) the pumps as part of the LPS catchment.

The pump, chamber, boundary box, power connection and all works on private land will be installed
as part of the Building Consent and therefore will not be required as part of the 224c certification.

7.3. Odour Control

Odour treatment in accordance with the CCC IDS will be required for the development and will
comprise of a proprietary treatment unit such as the Armatec “green dome” carbon filter bed, micro-
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scrubber, or a similar device. Generally, the main suppliers are Armatec and Aquatec, who will
design/recommend an odour control unit based on the site sewer retention, flow and assumed
hydrogen sulphide concentrations (of note hydrogen sulphide monitoring of the Avonhead road
sewer main will be required).

The precise location of the odour control until will be determined during the detailed design phase
and in consultation with CCC, however the ideal sitting will be within the Avonhead Road berm or
within the future collector road berm, within close proximity to the Avonhead Road sewer main.

8. Utility Services

8.1. Power & Telecommunications

Orion have confirmed that there is capacity within Memorial Avenue to service the development
area. A formal letter of confirmation is located in Appendix C.

Enable have carried out a feasibility study and have confimed that they can service the
development. An email of confirmation is located in Appendix C.

Power and telecommunications services will be provided to service the site in accordance with utility
company and industry standards at the time of development. All cables and ducts will be placed
below ground, and kiosks will be placed within individual allotments (subject to confirmation from
Orion).

Common service designs will be provided to CCC for their approval and comment as part of the
engineering approval process for the subdivision.

Installation of reticulated gas services will not be provided.

8.2. Street Lighting

All street lighting within the collector road to be vested and the private road and will comply with the
CCC Infrastructure Design Standard Part 11: Lighting and AS/NZS 1158 and the specified category
unless alternative street lighting options are discussed with and approved by Council.

The signalised tee intersection with Memorial will be designed to match with the existing road lighting
category.

There is a requirement in the consent notice (11898381.3) on the Lot 2 DP 553686 title to upgrade the
Memorial Avenue frontage with a shared path. “No urban activity shall operate on Lot 2 until such
time as Memorial Avenue is upgraded with a shared path (at 2.5m wide) with street lights”.

This assessment for the Memorial Ave frontage street lighting will be incorporated during the detailed
design phase.

9. Conclusion

The site can be serviced for wastewater, stormwater, potable water, power and telecommunications
subject to preliminary and detailed design in conjunction with appropriate Council consents being
obtained. Roading and earthworks will be designed and constructed in accordance with the CCC
IDS and CSS and the appropriate New Zealand Standards. On this basis the submission for subdivision
consent can be supported in respect of infrastructure and servicing capacity.
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Disclaimer

This report has been prepared by Eliot Sinclair & Partners Limited (“Eliot Sinclair”) only for the infended
purpose as technical supporting documentation for a subdivision consent.

The report is based on:

[ Desktop, geotechnical and hydrological investigations.
[ Correspondence with Christchurch City Council.

[ Correspondence with service providers.

Where data supplied by Miles Premises Limited or other external sources, including previous site
investigation reports, have been relied upon, it has been assumed that the information is correct unless
otherwise stated. No responsibility is accepted by Eliot Sinclair for incomplete or inaccurate data
supplied by other parties.

Whilst every care has been taken during our investigation and interpretation of the site conditions and
existing services to ensure that the conclusions drawn, and the opinions and recommendations
expressed are correct at the time of reporting, Eliot Sinclair has not performed an assessment of all
possible conditions or circumstances that may exist at the site. Variations in conditions may occur
between investigatory locations and there may be conditions such as subsoil features that were not
detected by the scope of the investigation that was carried out or have been covered over or
obscured over time. Eliot Sinclair does not provide any warranty, either express or implied, that all
conditions will conform exactly to the assessments contained in this report.

The exposure of conditions or materials that vary from those described in this report may require a
review of our recommendations. Eliot Sinclair should be contacted to confirm the validity of this report
should any of these occur.

This report has been prepared for the benefit of Miles Premises Limited and the Christchurch City
Council for the purposes as stated above. No liability is accepted by Eliot Sinclair or any of their
employees with respect to the use of this report, in whole or in part, for any other purpose or by any
other party.
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Appendix A. Engineering Drawings
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Appendix B. Hydrological Assessment Report
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1. Introduction

This report has been prepared by Eliot Sinclair for Miles Premises Limited in order to characterise the
hydrogeological environment at the site on the corner of Memorial Avenue and Russley Road,
Christchurch. The site is proposed for development of a vehicle sales and service area and will
comprise a number of buildings and road connections across the site. Stormwater is currently
proposed to be disposed of into ground through a number of soakage pits. The design and location
of these soakage pits is still to be determined.

A preliminary desktop investigation was carried out and reported on in August 2021. As a result of that
preliminary investigation, further work was recommended to better understand the hydrogeological
conditions at the site and to determine the viability of stormwater soakage to ground.

1.1. Objectives of the investigation
The objectives of the investigation were as follows:

¢ Install two groundwater piezometers at the site with a pressure transducer for long term
groundwater monitoring

e Carry out infiltration testing at various locations across the site to determine the capacity of
the ground for stormwater soakage.

1.2. Purpose of this report

The purpose of this report is to outline the findings of the investigations and to present preliminary data
from the long-term groundwater monitoring.

2. Site Setting

A detailed summary of the site setting is provided in the Preliminary Hydrogeological Investigation
report and is not reported on in detail again here. In summary:

¢ Nearest surface water bodies are over 1,000 m from the site and are spring fed streams.

e Previous investigations of the site indicate that the geology is comprised of a layer of sand
and silt overlying sandy gravels to at least 8 m below ground level (bgl).

¢ Groundwater is widely used in the area. There are 26 wells within 500 m of the site with depths
between 4 m and 30 m bgl.

e Four wells within the 500 m radius are listed as being active and used for domestic supply.
These wells are screened within the unconfined upper aquifer known as the Springston
Formation.

e Groundwater flow is expected to be towards the south and east.

e There are six community drinking water supply wells approximately 1 km south of the site.
These wells are screened within confined aquifer units at depths between 125 m and 203 m
bgl.

Miles Premises Ltd — Memorial Ave
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Table 1. Groundwater Levels (28 October 2021)

Bore Number Total Depth (m bgl) Water Level (m bgl) Water Level (m RL)
BHO1 9.99 7.5 27.44
BHO2 10.08 7.17 26.97

Initial groundwater level monitoring from the pressure transducer is shown in Figure 2 below. Note that
there is no pressure transducer installed in BHO2. We have assumed that groundwater level will follow
a similar pattern to that of BH01, and so the water level shown in the graph is a synthetic record based
on the relative water level differences measured on 28 October 2021.

It can be seen in the approximate 3.5 weeks of monitoring groundwater levels that the water level in
BHO1 has dropped approximately 200 mm. This is typical of this time of year, with groundwater levels
typically peaking during September and beginning to lower during the Summer months. Itis expected
that this trend will continue into the warmer months. Ongoing monitoring of the groundwater levels
will continue for the next few months to confirm this trend.
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The tests were carried out using a combination of methods. For locations BHO1 through to BHOG,
McMillians carried out constant and falling head tests. Water was pumped into a 90 mm OD casing
with a transducer prior to discharging via a 55 mm diameter screen. Measurement of the flow rate
required to maintain a constant head was recorded. Water flow was then stopped and the water
levels were recorded over time as the water receded into the bore. The soils were allowed to saturate
for approximately one hour prior to testing taking place.

For the test pit locations, Eliot Sinclair staff excavated two holes to a depth of 3 m and approximately
2 m?2 , water was initially pumped into each excavation to account for soils saturation, however, this
saturation phase was short in duration due to an extremely high soil permeability and there not being
sufficient water within the water cart for prolong soils saturation. During the testing phase the water
within each excavation was kept at a constant head and the volume of water discharged into the
excavation was recorded via a calibrated meter every two minutes. The infiltration rate was
calculated by plotting the volume discharged over time and dividing by the area of the excavation
to account for the equivalent water drop over time.

It should be noted that pit test infiltration rates should not be used for design purposes, and are
generally fit for preliminary screening of soakage viability. Water loss from the pit occurs in the
horizontal as well as vertical direction and generally requires a correction factor of 0.6 to 0.8 to
account for side walll losses.

Data sheets from McMillian Driling for the testing is provided in Appendix B.

4.2. Results Discussion

Generally the results indicate very good infiltration rates at depth across the site. BHO03 is a noted
exception to this. The very low infiltration rate in this location is likely due to a spatially limited area of
lower permeability material. Test pits 1 and 2 which were commissioned after the results from BHO3
were known demonstrates that there are high permeability gravels in that portion of the site. BHO3
was characterised by a higher silt content and it is recommended that during construction, attention
is made to the silt fraction in the soil at the required infiltration depth.

5. Conclusions

Where test results indicate a soakage rate of greater than 0.5 m/hour soakage is a viable mechanism
for removal of stormwater. Even after considering the limitations of the tests carried out and the
application of correction factors, the site conditions are well suited to soakage to ground as a primary
mechanism for stormwater disposal.

The downstream community supply bores may require a short discussion about the risk to them as part
of the consenting pathway. While the risk is negligible, it will require discussion as part of any consent
for discharge.

The nearby domestic supply bores may also require discussion during the consenting phase. There is
a risk that the stormwater discharge will impact on the quality of the water in those bores given that
they are screened within the same aquifer unit as the stormwater will be discharged to.
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Disclaimer

This report has been prepared by Eliot Sinclair & Partners Limited (“Eliot Sinclair”) only for the intended
purpose as a technical supporting document for a preliminary site investigations.

The report is based on:
[ Desktop reviews and site investigations carried out by Eliot Sinclair and others (McMillian Drilling)
[ External data from Environment Canterbury

Where data supplied by Miles Premises Ltd or other external sources, including previous site
investigation reports, have been relied upon, it has been assumed that the information is correct unless
otherwise stated. No responsibility is accepted by Eliot Sinclair for incomplete or inaccurate data
supplied by other parties.

Whilst every care and reasonable effort has been taken during our investigation and interpretation of
subsurface conditions to ensure that the conclusions drawn, and the opinions and recommendations
expressed are correct at the time of reporting, Eliot Sinclair has not performed an assessment of alll
possible conditions or circumstances that may exist at the site. Variations in conditions may occur
between investigatory locations and there may be conditions such as subsoil strata and features that
were not detected by the scope of the investigation that was carried out or have been covered over
or obscured over time. Eliot Sinclair does not provide any warranty, either express or implied, that all
conditions will conform exactly to the assessments contained in this report.

The exposure of conditions or materials that vary from those described in this report, may require a
review of our recommendations. Eliot Sinclair should be contacted to confirm the validity of this report
should any of these occur.

This report has been prepared for the benefit of Miles Premises Ltd for the purposes as stated above.
No liability is accepted by Eliot Sinclair or any of their employees with respect to the use of this report,
in whole or in part, for any other purpose or by any other party.
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Head Office

20 Troup Drive
Tower Junction
PO Box 9339
Christchurch 8149
+64 3 379 4014

eliotsinclair.co.nz

11 March 2022

Our reference: 501827

Addendum to Hydrogeology Assessment at Memorial Avenue

1. Introduction and background

Eliot Sinclair completed an infiltration assessment relating to stormwater disposal to ground
at the site on the corner of Memorial Avenue and Russley Road, Christchurch. The site is
proposed for development of a vehicle sales and service area and will comprise a number
of buildings and road connections across the site. Stormwater is currently proposed to be
disposed of into ground through a number of soakage pits at the site.

As part of the investigation, a neighbouring bore (M35/9188) was identified as being
potentially affected by stormwater discharge as this is a shallow bore which abstracts water
from the unconfined aquifer which the stormwater is also proposed to discharge to. This
letter is to outline the risk to that bore and proposed mitigating steps.

2. Site Environment

Bore M35/9188 is located approximately 50 m from the southern and western boundary of
the development site in the location shown in Figure 1. The well is screened between 22.5
and 24 m bgl within the unconfined Riccarton gravels. The wellis listed as being for domestic
supply. There is no consent associated with the water take. A step test undertaken on the
well in 2002 indicated that the maximum yield from the well is in the order of 0.5 I/s, with a
maximum drawdown of 1 m.

Groundwater has been monitored at the site and ranges between 7.5 and 7.8 m below
ground level. The groundwater flow direction is in a generally south east direction.
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Direct:579(2)(a)
Email:g 9(2)(a)
Ref: ES469410

14-Mar-2022

Warren Haynes
Eliot Sinclair

20 Troup Drive
Addington
Christchurch 8149

Dear Warren,

Proposed subdivision — 400 Russley Road, Avonhead, Christchurch

| refer to your email/letter and your request for a letter to confirm there is capacity on the Orion network
to service the electrical needs of your proposed subdivision. This letter is not suitable for 224 clearance
purposes.

| confirm:

1. Orion has the capacity on the network to meet your request.
2. There are no specific connections available for this subdivision however:

a. A connection can be made available for the proposed commercial/industrial subdivision
subject to alteration to the Orion network; and

b. Itis likely Orion will need to either upgrade existing network or lay new cables to create
these connections. We recommend the developer engages an authorised Orion
subdivision designer to help you through this process and submit a suitable design proposal
so that your development may connect to the Orion network.

c. There will be costs associated in providing the connection(s). The costs payable will be in
accordance with the Orion [extensions and connections or subdivision] policy and will be
the responsibility of the property owner.

d. The next step will be to engage an authorised Orion subdivision designer.

3. Orion will request an easement in gross for all over boundary existing network not
currently secured by way of easement at the developers cost prior to the issuing 224
clearance.

4. To comply with Orion’s network security conditions an alternative feed from adjoining
developments will also be required. There must be a HV tie through the proposed subdivision to
Orion’s existing network in Avonhead Road.



5. All proposed new structures near or under existing overhead lines (eg house, sheds, carports,
garages or any other structures) must comply with the distances stated in the New Zealand
Electrical Code of Practice for Electrical Safe Distances 2001 (NZECP34:2001).

6. IMPORTANT: This Capacity Letter will expire upon the earlier of the date upon which a connection
for each of the lots for the development has been approved and livened or 6 months from the date
of this letter in the case of a residential/rural subdivisions or, 12 months in the case of a
commercial/industrial subdivision.

All terms and conditions will be subject to current Orion policies and practices.

Please don’t hesitate to contact the writer should you have any questions.

Yours faithfully

0

Paul Golding
Contract Manager (Connections)



Cameron Mars

From: Rob Armstrong < 2(2)(@)

Sent: Friday, 1 April 2022 1:17 pm

To: Cameron Mars

Cc: Simon Forrest; Bruce Crumpton

Subject: FW: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

[EXTERNAL EMAIL — CAUTION: This email originated from outside of Eliot Sinclair, please check the FROM address to
ensure the source is trusted. If you’re unsure, please check with Helpdesk]

Cameron
See note from Bruce below re the trench route

Enable can service this development but will require the trenching back to our chamber shown below at 500 Avonhead
Rd and normal Greenfield fees and a charge for the materials and labour for the extension

Is this all you require at this stage for consenting?

Rob Armstrong

Business Development Manager | Enable Networks Limited
M §9(2)(@)

enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Bruce Crumpton S 9(2)(a)

Sent: Friday, 1 April 2022 1:00 pm

To: Rob Armstrong S 9(2)(a)

Cc: Simon ForrestS 9(2)(2) Cameron MarsS 9(2)(2) : Phil McClintock
s 9(2)(a)

Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

1



Hi Rob

To feed this development we will be looking to extend a couple of multi ducts (1x7way & 1x24way) from

our chamber MHL0298 near 500 Avonhead Rd.

Its preferable to be in the berm (for ease of access) but not if we can trench share in the road it would be okay.
However we would need we would need transition into the chamber .



Bruce Crumpton
Delivery Specialist | Enable Networks Limited
enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.



Save a tree. Please think before printing this email.

From: Rob Armstrong § 9(2)(a)

Sent: Friday, 1 April 2022 10:08 am

To: Bruce Crumpton 8 9(2)(a)

Cc: Simon ForrestS 9(2)(2) : Cameron Mars S 9(2)(2)

Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

Bruce
For the 120 metre network extension can we utilise the water trench in the road rather than the berm?

Is this acceptable architecture for us?

Rob Armstrong

Business Development Manager | Enable Networks Limited
M §9(2)(@)

enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Cameron Mars 8 9(2)(a)

Sent: Friday, 1 April 2022 9:39 am

To: Rob Armstrong S 9(2)(a)

Cc: Simon Forrests 9(2)(a)

Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Rob,

The water supply main will be run around 2-2.5 m off the kerb in the road (Council requires the mains to be within the
carriageway rather than the berm). | would be highly unlikely for Council to agree to the main being with the berm.
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Thanks

Cameron Mars
3 WATERS ENGINEER
BE(Hons) Environ CMEngNZ IntPE(NZ) CPENng

e“OI' s 9(2)(a) Christchurch | Rangiora | Wanaka
s 9(2)(a) Queenstown | Hokitika | Nelson

SInCIG I r eliotsinclair.co.nz ﬂ m

Caution: This email (including any attachments) may contain confidential and privileged information. If you have received it in error, please 1)
notify the sender by return email (or telephone) and then delete this email, together with all attachments and your reply and 2) do not act on
this email in any other way. Please visit https://www.eliotsinclair.co.nz/terms-conditions for important information concerning this message.
Thank you.

From: Rob Armstrong § 9(2)(a)

Sent: Friday, 1 April 2022 9:24 am

To: Cameron Mars S 9(2)(@)

Cc: Simon Forrests 9(2)(a)

Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

[EXTERNAL EMAIL — CAUTION: This email originated from outside of Eliot Sinclair, please check the FROM address to
ensure the source is trusted. If you’re unsure, please check with Helpdesk]
Cameron

If you look at the snip below there is a 120 metre network extension in this portion shown that would need to be priced
when you are closer to the development happening

If the water supply trench is used the there is a significant saving in cost from our contractor
Do | understand it to be in the berm (or is the water our in the road carriage?)

| suspect the extension, if trench provided, will be around $10K

On that basis | can provide a letter stating we can service

Can you come back and let me know your thoughts please?



Rob Armstrong

Business Development Manager | Enable Networks Limited
M

enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Cameron Mars
Sent: Thursday, 31 March 2022 11:58 am
To: Rob Armstrong
Cc: Simon Forrest
Subject: FW: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Rob,






Cameron Mars S h q pe

3 WATERS ENGINEER

tomorrow

From: Rob Armstrong
Sent: Thursday, 31 March 2022 11:30 am
To: Cameron Mars
Cc: Simon Forrest
Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

[EXTERNAL EMAIL — CAUTION: This email originated from outside of Eliot Sinclair, please check the FROM address to
ensure the source is trusted. If you're unsure, please check with Helpdesk]

Cameron



Can you show me a plan of the proposed route please on the northern side?

Rob Armstrong

Business Development Manager | Enable Networks Limited
M §9(2)(@)

enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Cameron Mars S 9(2)(&)

Sent: Thursday, 31 March 2022 11:10 am

To: Rob Armstrong S 9(2)(a)

Cc: Simon Forrest S 9(2)(a)

Subject: FW: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Rob,

Just an update on my comments below. | made an error; the existing Council water pipes are on the southern side of
Avonhead Road. However, its our intention (assuming Council approves) to run the new water main on the northern
side of Avonhead Road.

Thanks
Cameron Mars
3 WATERS ENGINEER
BE(Hons) Environ CMEngNZ IntPE(NZ) CPENng
eIIOI- s 9(2)(a) Christchurch | Rangiora | Wanaka

s 9(2)(a) Queenstown | Hokitika | Nelson

SI nCIG ' r eliotsinclair.co.nz ﬂ m




Caution: This email (including any attachments) may contain confidential and privileged information. If you have received it in error, please 1)
notify the sender by return email (or telephone) and then delete this email, together with all attachments and your reply and 2) do not act on
this email in any other way. Please visit https://www.eliotsinclair.co.nz/terms-conditions for important information concerning this message.
Thank you.

From: Cameron Mars

Sent: Wednesday, 30 March 2022 3:17 pm

To: Rob Armstrong S 9(2)(a) : Simon ForrestS 9(2)(a)
Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

Hi Rob,
Yes, we need to upgrade the water supply main from the Hawthornden Road/Avonhead Road intersection up to the
development entrance off Avonhead Road. This new water supply main will be run on the southern side Avonhead

Road (replacing the existing in this location).

Thanks

From: Rob Armstrong § 9(2)(a)

Sent: Wednesday, 30 March 2022 2:43 pm

To: Cameron Mars S 9(2)(@) Simon Forrest S 9(2)(a)

Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

[EXTERNAL EMAIL — CAUTION: This email originated from outside of Eliot Sinclair, please check the FROM address to
ensure the source is trusted. If you’re unsure, please check with Helpdesk]

Cameron

Will any other services need to be trenched in the blue circle below?
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Rob Armstrong
Business Development Manager | Enable Networks Limited
M

enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Cameron Mars
Sent: Wednesday, 30 March 2022 1:29 pm
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To: Rob Armstrong S 9(2)(a) : Simon ForrestS 9(2)(a)
Subject: RE: [#501827] GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Rob,

No issues with regards to the road through Lot 4, the road is going to be a services easement and during the
construction of Lots 1, 2 and 3 we need to bring water and wastewater services up from Avonhead Road (I’'m not sure
about power yet), so you’d be able to bring coms up.

Timing wise, they’re aiming for this construction season (end of 2022). We will be lodging subdivision consent shortly
(end of the month).

Thanks
Cameron Mars
3 WATERS ENGINEER
BE(Hons) Environ CMEngNZ IntPE(NZ) CPENng
ellol— s 9(2)(a) Christchurch | Rangiora | Wanaka
. . s 9(2)(a) Queenstown | Hokitika | Nelson
sinclair

eliotsinclair.co.nz n m

Caution: This email (including any attachments) may contain confidential and privileged information. If you have received it in error, please 1)
notify the sender by return email (or telephone) and then delete this email, together with all attachments and your reply and 2) do not act on
this email in any other way. Please visit https://www.eliotsinclair.co.nz/terms-conditions for important information concerning this message.
Thank you.

From: Rob Armstrong § 9(2)(a)

Sent: Wednesday, 30 March 2022 12:52 pm

To: Cameron Mars S 9(2)(a) : Simon Forrest S 9(2)(a)
Subject: FW: GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085

[EXTERNAL EMAIL — CAUTION: This email originated from outside of Eliot Sinclair, please check the FROM address to
ensure the source is trusted. If you’re unsure, please check with Helpdesk]

Cameron, Simon

Two questions re the development

You will see that we are creating a path for a network extn to feed into the development (below) but Avonhead road is
our preferred target

What is the chance that the road through lot 4 would be built in time to reach lots 1,2,3? (or any other service via the
lot 4 road)?

Secondly, what timing is likely for first service required by?

thanks

12



Rob Armstrong

Business Development Manager | Enable Networks Limited
M §9(2)(@)
enable.net.nz

The information contained in this message and/or attachments is intended only for the person or entity to which it is addressed and may contain confidential and/or
privileged material. Any review, re-transmission, dissemination or other use of, or taking of any action in reliance upon, this information by persons or entities other
than the intended recipient is prohibited. If you received this in error, please contact the sender and delete the material from any system and destroy any copies.

Save a tree. Please think before printing this email.

From: Rob Armstrong $ 9(2)(a)

Sent: Wednesday, 30 March 2022 12:41 pm

To: Bruce Crumpton 8 9(2)(a)

Cc: Lee Jansen 8 9(2)(a) ; Paul Boeyen $ 9(2)(8)
Subject: RE: GF FEASIBILITY Cnr Memorial Ave and Russley Rd FN1085
Hi Bruce

Thanks for the feasibility

They have stated that lots 1,2,3 are to be subdivided first but you have shown a NE as coming off Avonhead Road,
(meaning coming through lot 4)

Is this our only option or can we come through via Memorial?

PS The area in the NE is within coverage so | am assuming this is termed as augmentation as far as a Business case is
concerned? (Lee may want to answer this)

13
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Rob Armstrong

Business Development Manager | Enable Networks Limited
M §9(2)(@)

enable.net.nz
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Attachment(s)
PA784 NetworkExtension LayPlan v1.pdf
PA784 MemorialAve Avonhead lLayPlan-v1.pdf

Rob Armstrong (Internal Support)

Private note

Armando
can we service this area of 18 units/ complexes
Can come off either Memorial or Avonhead Roads

There will be a minimum of 18 connections, there could potentially be multiple tenants within the areas.
At this point the only confirmed areas are the buildings around the corner of Russley Rd and Memorial Ave.

Yes, you can come off either Memorial Ave or Avonhead Rd, the area shown as lot 102 will become a formed
road in stage 2, it will be used for the purpose of services for stage 1.

and a traffic light controller at red x
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Cameron Mars

From: McDonald, Michele S 9(2)(@)

Sent: Wednesday, 13 October 2021 8:29 am

To: Julian, Ross; Mark Thomson

Cc: Simon Crundwell; Cameron Mars; Warren Haynes

Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) -

downstream sewer upgrade works programme

[EXTERNAL EMAIL]
Dear All
Yesitis.

Regards

Michele McDonald

Team Leader Asset Planning WWW
Asset Planning - Water & Wastewater

s 9(2)(a)

s 9(2)(a)

Te Hononga Civic Offices, 53 Hereford Street, Christchurch
{37 PO Box 73014, Christchurch 8154

ccc.govt.nz

From: Julian, Ross S 9(2)(a)
Sent: Monday, 11 October 2021 12:48 pm

To: Mark Thomson S 9(2)(2) McDonald, Michele 5 9(2)(2)
Cc: Simon Crundwell 8 9(2)(a) Cameron Mars$ 9(2)(2) Warren Haynes
s 9(2)(a) >

Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Hi Mark,

Yes that is my understanding.

Michele is probably best placed to confirm that one for you.
Cheers, Ross.






Cc: Simon Crundwell ; Cameron Mars $9()@ " Warren Haynes

Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

[EXTERNAL EMAIL]

Morning Mark,

With regards to the Avonhead Road sewer:

Yes the tender process has now been completed for the third stage (Kingham Place down to the bend in the road by
Burnside Park).

We are just in the process of signing the contract with the successful contractor.

The intention is that construction will start in January 2022, after the Christmas holidays.

Construction should be complete by around June 2022.

These timings could change slightly, but should give you a fair idea of the situation.

Thanks, Ross.

Ross Julian

Project Manager
Three Waters & Waste

s 7

Te Hononga Civic Offices, 53 Hereford Street, Christchurch
PO Box 73014, Christchurch 8154

(y) cce.govt.nz

From: McDonald, Michele
Sent: Friday, 8 October 2021 2:34 PM
To: 'Mark Thomson Julian, Ross

Cc: Simon Crundwell Cameron Mars Warren Haynes
Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Dear Mark
The project manager is Ross Julian and will ask him to respond to your question.

Regards

Michele McDonald

Team Leader Asset Planning WWW
Asset Planning - Water & Wastewater



s 9(2)(a)
s 9(2)(a)
Te Hononga Civic Offices, 53 Hereford Street, Christchurch

i:»\ PO Box 73014, Christchurch 8154

ccc.govt.nz

From: Mark Thomson 8 9(2)(a)

Sent: Friday, 8 October 2021 12:03 pm

To: McDonald, Michele S 9(2)(a)

Cc: Simon Crundwell S 9(2)(2) : Cameron Mars S 9(2)(2) ; Warren Haynes

s 9(2)(a)

Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Hi Michele

Further to the below and my phone message just now, are you in a position to advise on construction timing for the
Avonhead Road sewer (assuming that the tender process is completed)?

Thanks and regards

Mark Thomson
CIVIL ENGINEER
BE (Hons) Civil MEngNZ

el]OI' s 9(2)() Christchurch | Rangiora

- . Queenstown | Hokitika | Nelson
sinclair
eliotsinclair.co.nz n m

Caution: This email (including any attachments) may contain confidential and privileged information. If you have received it in error, please 1)
notify the sender by return email (or telephone) and then delete this email, together with all attachments and your reply and 2) do not act on
this email in any other way. Please visit https://www.eliotsinclair.co.nz/terms-conditions for important information concerning this message.
Thank you.

From: McDonald, Michele S 9(2)(2)

Sent: Friday, 30 July 2021 2:59 p.m.

To: Simon Crundwell $ 9(2)(a)

Cc: Mark Thomson 8 9(2)(a)

Subject: RE: [#501827] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme



[EXTERNAL EMAIL]

Dear Simon — this work is at design stage. Please however note that the District Plan does provide for ‘some’ discharge
to be received i.e. before the Upper Riccarton project is complete. We are close to tendering on the Avonhead sewer
upgrade. In my opinion, there is enough progress on both projects to allow the development to proceed — the resource
consent application will have to request a deviation from the District Plan, if needed....

Regards

Michele McDonald

Team Leader Asset Planning WWW
Asset Planning - Water & Wastewater

s 9(2)(a)

s 9(2)(a)

Te Hononga Civic Offices, 53 Hereford Street, Christchurch
&7 PO Box 73014, Christchurch 8154

ccc.govt.nz

From: Simon Crundwell $ 9(2)(a)

Sent: Friday, 30 July 2021 1:01 pm

To: McDonald, MicheleS 9(2)(a)

Cc: Mark Thomson 8 9(2)(a)

Subject: RE: [#438081] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Hi Michele,

I am relooking at this development. Could you please provide an update on the programmed construction timeframes
for the Upper Riccarton Interceptor (if not already completed)?

Regards
Simon Crundwell
CIVIL ENGINEER
BE(Hons) Civil
- s 9(2)(a) Christchurch | Rangiora
e“OI- s 9(2)(a) Queenstown | Hokitika | Nelson
sinclair

eliotsinclair.co.nz H m




Caution: This email (including any attachments) may contain confidential and privileged information. If you
have received it in error, please 1) notify the sender by return email (or telephone) and then delete this
email, together with all attachments and your reply and 2) do not act on this email in any other way. Please
visit https://www.eliotsinclair.co.nz/terms-conditions for important information concerning this message.
Thank you.

From: Mark Thomson

Sent: Tuesday, 17 March 2020 12:41 pm

To: 'McDonald, Michele' <8 9(2)(a)

Cc: Warren Haynes S 9(2)(2) >

Subject: RE: [#438081] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Thanks Michele, much appreciated

Regards
Mark

From: McDonald, Michele S 9(2)(2)

Sent: Monday, 16 March 2020 2:14 p.m.

To: Mark Thomson 8 9(2)(&)

Cc: Warren Haynes S 9(2)(a) >

Subject: RE: [#438081] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Dear Mark — the following update:

Avonhead Road Sewer — Stage 1 link has been built and Stage 2 of upgrade is 95% complete (up to Kingham
Place). Stage 3 (final) will be tendered in next few months — funding cash flow is up to FY2022 (June 2022) but
once tendered, there is a high likelihood that the construction will be finished in next year.

Upper Riccarton — Design is underway. Funding allocated up to FY2023 for completion.

Regards

Michele McDonald

Team Leader Asset Planning WWW
Asset Planning -Water & Wastewater

s 9(2)(a)

s 9(2)(a)

Te Hononga Civic Offices, 53 Hereford Street, Christchurch
PO Box 73014, Christchurch 8154

3% ccc.govt.nz



From: Mark Thomson $ 9(2)(a)

Sent: Friday, 13 March 2020 9:14 a.m.

To: McDonald, Michele S 9(2)(a)

Cc: Warren Hayness 9(2)(a)

Subject: [#438081] Memorial Ave Investments Ltd (Cr. Memorial/Russley/Avonhead) - downstream sewer upgrade
works programme

Importance: High

Dear Michele

We have previously spoken about the Avonhead Road and Riccarton Interceptor sewer upgrade works referenced by
rule 16.6.6.2.6 of the District Plan.

Can you please confirm current programmed construction timeframes for the Upper Riccarton Interceptor and the
Avonhead Road sewer? Last we spoke in mid-2019 these were FY22/23 & FY21/11, respectively.

| have also just left a message on your phone as well.

Thanks and regards
Mark Thomson

Ehot Sinclair

surveying | engineering | planning | landscape architecture | urban design

s 9(2)(a) www.eliotsinclair.com
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This electronic email and any files transmitted with it are intended
solely for the use of the individual or entity to whom they are addressed.

The views expressed in this message are those of the individual sender

and may not necessarily reflect the views of the Christchurch City Council.
If you are not the correct recipient of this email please advise the

sender and delete.

Christchurch City Council

http://www.ccc.govt.nz
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This electronic email and any files transmitted with it are intended
solely for the use of the individual or entity to whom they are addressed.
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If you are not the correct recipient of this email please advise the
sender and delete.

Christchurch City Council

http://www.ccc.govt.nz
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Meeting Minutes:

a)

b)

c)

d)

e)

f)

k)

m)

The ODP layout and requirements were discussed in general, Brian noted that the stormwater
facility shown was indicative and the location could deviate from the ODP (e.g. any future
stormwater facility location could be located in a more suitable position if required).

Brian recommended that a pre-application meeting be held with Council to confirm all site
details/requirements.

The topography of the Stage 1 area is not conducive for allow stormwater to drain to a potential
future basin facility located further to the south, as the Stage 1 topography generally falls towards
Memorial Ave.

As part of the Stage 1 scope, the main access road will be formed and the intersection with
Memorial Ave constructed (black road shown on plan). This road is to be vested with CCC.

The Stage 1 land area (excluding the access road) will be under one title and kept in private
ownership, including internal roads (grey roads shown on plan). The internal road layout is not
known but maybe similar to the ODP layout.

The second access off Memorial Ave (grey road) will be in a similar position to that shown on the
ODP (may be further to the west or east, TBC).

Stage 1 landuse will be a franchise dealership for automotive industries (car show rooms etc.).
Stage 1 internal layout design is still to be completed and was not presented at the meeting.

Miles Motor Group prefer a self-contained Stage 1 site, including private stormwater
drainage/disposal which they will operate and maintain (stormwater network will not be vested).

Within the Stage 1 area (excluding access road to be vested), stormwater drainage will be via
the following:

—  Roof areas will discharge directly to land via soakage pits (no treatment). Note: not
discussed in the meeting but roof materials will need to ensure no leaching of zinc or
copper to comply with Resource Consent requirements (e.g. roof material will need to
be considered if discharging directly to a soakage pit is to be accepted).

—  Treatment of internal roads and hardstand will be via proprietary treatment devices
(Stormwater360, Hynds etc.). The number of treatment units will be dependent on the
site layout and future engineering design. Basin systems with above ground storage
are not preferred due to the standing water requirement within close proximity to the
airport; further, the land area required for any such system is excessive and would
require a more extensive reticulation layout.

—  Stormwater disposal post treatment will be via soakage pits. Should there be a
detention storage requirement (e.g. 50 year critical duration), the soakage pits will be
sized accordingly.

Drainage from part of the access road to be vested will most likely be to a swale/ or similar
treatment zone within a landscape area fronting Memorial Ave. The ownership of this land area
is TBC but maybe private land with a drainage easement in favour of CCC. The details will need
to be confirmed between the CCC and Miles Motor Group once the final site layout is known.
Potentially, some of the land fronting Memorial Ave could discharge to this treatment zone (TBC).

Brian, agreed in principle with the proposed Stage 1 underground stormwater treatment and
disposal methods.

Brian noted that proprietary units supplied by Stromwater360 and Hynds were acceptable
(filtration devices); specific discussions where held about the Stormwater360 StormFilter (filter
cartridges) and Filterra (biofiltration garden/rain garden).

Stormwater Meeting Minutes

501827 eliotsinclair.co.nz Page 2



n)

0)

Brian considered the existing Council Global Stormwater Discharge Resource Consent
CRC190445 does have scope to allow the Stage 1 area to fall under it (rather than have to apply
for a separate operational phase stormwater discharge consent from Environment Canterbury).

Brian provided comment on the following items:

Council prefers public networks as different landowners just want to dispose of their
stormwater runoff, rather than having to operate and maintain their own onsite
drainage network.

Council prefers one or two vested grassed basin facilities (e.g. soakage and detention
basins), rather than multiple proprietary treatment units (including rain gardens etc.)
and soakage pits. The single grassed basins are easier and more cost effective to
maintain and operate, rather than having to maintain many treatment units and
soakage pits positioned all over the site.

While Brian does not have an overriding concern with the proposed Stage 1 area
stormwater infrastructure (excluding vested access road), there is the concern that at
a later date, the landowner may wish to relinquish ownership and vest the roading
infrastructure  with Council, who would then have the responsibility for
operating/maintaining multiple underground stormwater systems, which they would
not have agreed to if vesting had been upfront. Waterloo Business Park is an example
of this and the issues Council have experienced with this subdivision were explained.

Stormwater Meeting Minutes

501827
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The area outlined in blue is the approximate area of proposed Stage 1 which will remain in private
ownership, with the exception of Road A (collector road) which will be vested in Council. All other
roads will remain in private ownership. The land area to the south, adjacent Avonhead Road will
remain in its current greenfield state and there are no current plans for its development. During the
Stage 1 construction works, potentially Road A may be constructed as services will need to be brought
up through the road corridor. This item will need to be further discussed with CCC roading team.

The site design is not currently at the point where a pre app meeting with Council can be held.
However, stormwater plays a large part in the overall site layout/design and therefore the meeting
was to discuss the proposed stormwater treatment and discharge methodology, to bring Council on
board at an early stage, and for confirmation that what is being proposed is conceptually acceptable
(based on preliminary/concept discussions only).

Meeting Minutes:

a) Miles Motor Group proposes to provide treatment of stormwater runoff within the privately owned
Stage 1 area via proprietary treatment devices such as Stormwater360 Filterra Rain Gardens, and
filter devices (type yet to be confirmed). Privately owned roads B, C and D stormwater runoff will
most likely receive treatment via a Filterra Rain Garden which in turn will discharge to a soakage
pit (both located within the round-abouts). [Ilt was not discussed at the meeting but roof
stormwater runoff will not receive treatment and will discharge directly into land via soakage pits,
roofing materials will be incompliance with CCC and ECan expectations to avoid undue heavy
metal contamination. Also not discussed at the meeting, the site stormwater systems will be sized
with sufficient capacity to detain and discharge all rainfall events up to and including the 50 year
critical duration].

b) The type of treatment will need to be risk based to ensure there are no adverse effects on
groundwater, the surrounding environment or drinking water supply takes. E.g. if one of the lease
areas is a service station specific treatment technologies will be required to ensure any potential
risk is less than minor.

c) Prior to Brian (CCC) accepting the Stage 1 area under their Global Stormwater Consent
CRC190445 he would need to have a better understanding of the environmental risk. Council
has no obligation to accept stormwater discharges into land. If the risk is deemed acceptable
the site could fall under the CCC Global Consent avoiding the need for a separate ECan consent
to be sought. Depending on the nature of the site activities, some parts of the site may require a
separate ECan consent (e.g. a service station may not be allow to operate under the Global
Consent but the remainder of the site could).

d) Eliot Sinclair is currently undertaking a preliminary hydrological assessment which will determine if
a full assessment is required, in accordance with the CCC Global Consent CRC190445. It was
also noted that even if an ECan stormwater discharge consent were required, an assessment of
this nature would be required anyway.

e) Due to the vast majority of the site remaining in private ownership and that the remaining
greenfield area to the south is small in comparison, plus there are no plans to develop it at this
early stage. CCC will allow Road A to discharge stormwater runoff via a Filterra Rain Garden and
a soakage pit (exact locations and potential easements would need to be confirmed during the
design stage). There will be two Filterra units and soakage pits servicing Road A, one at the
Memorial Ave end and another at the Avonhead Road end. Due to the site topography and
road falls it is not possible to have one unit providing treatment for all of Road A. Depending on
future plans for the greenfield area next to Avonhead Road, there is scope to decommission the
Avonhead Road Filterra and design and construct a soakage basin at a later date if deemed
required by Council.

Stormwater Meeting Minutes
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f)

9
h)

At the Road A interface with Memorial Ave and Avonhead Road, there could be mixing of the
existing and new road stormwater discharges. The Filterra devices will be sized to accommodate
any potential Avonhead Road or Memorial Ave runoff that may discharge toward them.

Lot 2 DP 74459 (top northeast property) is not within the ODP boundary.

Section 1 SO 50644 (bottom southwest property), is within the ODP boundary but as an "Airport
Runway End Protection Area” and therefore contains different restrictions and challenges to
develop.

Stormwater Meeting Minutes
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Cameron Mars

From: Cameron Mars

Sent: Wednesday, 17 November 2021 11:58 a.m.

To: Brian Norton

Cc: Mark Thomson

Subject: [#501827] Miles Memorial Ave Development Stormwater Meeting Minutes
Hi Brian,

Thanks for meeting with myself and Mark yesterday to discuss the Miles block stormwater.
As the meeting was only 10 minutes, | just thought I’d cover of the minutes via this email to save on paper work. If you’ve got any additions or comments re the minutes
please just sing out.

Meeting Time: 1pm
Date: 16 Nov 2021
Attendees: Brian Norton, Cam Mars, Mark Thomson

1. The site has been split into Stage 1 (northern half of site with frontage to Memorial Ave) & Stage 2 (southern part of site with frontage to Avonhead Road).

2. No change to Stage 1 as per previous discussions. Main road running between Memorial Ave and Avonhead Road will be vested and remaining Stage 1 area to
remain in private ownership with onsite stormwater treatment and disposal.

3. Stage 2 could potentially be broken up and sold but what may happen with this land area is very much an unknown.

4. The main road to be vested will still have two rain gardens and soakage pits (one at either end), these would ideally be within the road reserve.

5. There is no Council requirement for a Stormwater Management Area (soakage basin) servicing the full Stage 2 area at this stage (e.g. during the design of Stage 1,
the Stage 2 area stormwater requirements don’t need to be considered as the land will remain as pasture). It was agreed that as there is to much of an unknown
with the Stage 2 zone, the stormwater design within this area can be reviewed and designed at a later date.

Thanks
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1. Introduction

This Erosion, Sediment and Dust Management Plan (ESDMP) has been prepared in accordance with
the following documents:

m  Subdivision Consent RMA/XXXX/XXX.
m  Environment Canterbury (ECan) Resource Consents:

o CRCXXXXXX: Construction Phase Stormwater Discharge Consent.
m  ECan Erosion and Sediment Conftrol Toolbox for Canterbury (2022).

m  Ministry for the Environment Dust Guidelines (2001).
[SECTION TO BE UPDATED ONCE CONSENTS ARE GRANTED]

1.1. Project Scope

Eliot Sinclair and Partners (ESP) Limited have been engaged by Miles Premises Limited to prepare an
ESDMP for the construction and earthworks associated with the Memorial Ave Industrial Park
development located at 475 Memorial Avenue, 400 Russley Road and 500 & 520 Avonhead Road,
Christchurch.

The purpose of this ESDMP is to provide the earthworks staging, methodology, extent, description and
schedule/program of works. The ESDMP also details the necessary measures required to mitigate
environmental issues associated with earthworks’ activities, thereby minimising or preventing undue
erosion and the risk of sediment laden stormwater discharges entering any drain or waterbody,
protection of the surrounding environment from dust emissions and mitigating any other environmental
issues that may arise during the consfruction works.

Appendix A provides the Erosion Sediment Control Plan (Drawing).

Should modifications of this plan be required due to unforeseen circumstances, this ESDMP must be
updated and circulated to those responsible for implementing and monitoring the ESDMP.  Any
proposed changes affecting the overall construction or protection measures philosophy must be
notified to the Engineer, ECan and Christchurch City Council (CCC) for any necessary approvals prior
to the implementation of the changes.

The proposed erosion, sediment and dust management (ESDM) measures have been developed with
reference to the ECan (2022) Erosion and Sediment Conirol Toolbox for Canterbury and the Ministry
for the Environment (2001) Dust Guidelines.

The following documents are located within the Appendices:
Appendix A : Engineering Drawings Drawings

Appendix B : Resource Consent Documents

Appendix C : Programme of Works and Schedule

Appendix D : Sample ESDM Monitoring Sheet

1.2. Project Overview

The Miles Premises Limited development will ultimately establish an industrial park complex with one
private road and two roads to be vested in Council. Generally, site earthworks will be restricted fo the
formation of carriageways, utility services and three waters installation, cut and fill earthworks for the
site contouring and to provide an even development platform, and the installation of stormwater
freatment and soakage pit facilities.
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2.2. Topography

The site is mostly flat to gently undulating grassed paddocks. A disused stock water race extends from
west to east across the mid-part of the site. There are three dwellings and various outbuildings located
across the site.

2.3. Geology

The site topsoil has been extensively investigated and generally comprises of 0.25 m to 1.0 m thickness
of silty topsoil overlying interbedded layers of river silts, sands, and sandy gravels to around 15 m below
ground level (bgl). The average depth of topsoil was calculated to be 0.41 m.

2.4. Hydrogeology

Groundwater monitoring (onsite and nearby wells) indicates a seasonal groundwater fluctuation
range between 7-10 m bgl.

Infiltration testing was carried out at 8 locations across the site, at a 3 m depth, and recorded rates
ranging from 4 m/hour to 35 m/hour.

3. Proposed Works

3.1. Overview

Generally, site earthworks will be restricted to the formation of carriageways, utility services and three
waters installation, cut and fill earthworks for site contouring and to provide an even development
platform, and the installation of stormwater treatment and soakage pit facilities.

Lots 1 — 3, the private road and the collector road are proposed to be earthworked as part of Stage
1

Lot 4 is for future development and it is not intended that earthworks will be required in this area,
except for services installation in the easement corridor to Avonhead Road. However, it should be
noted that there might be a requirement to place or use either subsoil or topsoil on Lot 4 during the
Stage 1 earthworks; this will be dependent upon the earthworks consent, earthworks detailed design
and the construction methodology.

Roads will be cut below the allotments and there will be a 1in 7 batter from the road boundary up to
the ground level inside the Lots.

Sections will drain to the roads at a minimum 1 in 500 grade.

All bulk filling will be compacted in accordance with NZS 4431:1989 and all fill testing will be carried
out by an independent laboratory.

The total earthworks volume is approximately 141,000 m3.

Should there be excess top or subsoils these will be carted offsite and a temporary Traffic Management
Plan will be required.

3.2. Construction Sequence

The methodology and timing of land disturbing activities must be such to minimise the potential for
erosion, sediment and dust generation. The general construction sequence will be as follows:

m  Pre-construction planning and site layout;
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] Construction of site access, haul road and adjacent silt fences;

m  Construction of sediment control zone/s for stockpiles and storing construction materials (utilising
sediment fences and/or bunds);

[ Demolition and removal of fence lines and where necessary vegetation (this work will be staged
to minimise the erosion potential and may not necessarily be carried out at the start of the
construction activities; TBC by the Contractor);

[ Construction of clean and dirty water cut of drains. The later to discharge to the temporary
soakage basins on site. Clean water diversion drains can discharge to adjacent grassed areas;

[ Strip and stockpile topsoil from the construction area/s
] Earthworks for road construction;

[ Installation/earthworks for stormwater, sewer, water supply and telecommunications
infrastructure, including backfilling to subgrade level,

m  Cut and fill earthworks for industrial allotments;
m  Install other erosion and sediment control measures as required (maybe staging dependant);

m  Re-top soiing and grassing/vegetation around bare/earth worked surfaces (will be staged
throughout works as and when required);

m  Irrigate newly sown areas, if necessary, to encourage establishment;
[ Remove diversion measures from around completed/stabilised work zones; and
m  Progressively remove erosion and sediment control measures.

Soakage basin decommissioning will take place only after earthworks completion and stabilisation of
all exposed surfaces, thus ensuring there will be no sediment laden run-off to nearby drains or
neighbouring properties (stormwater infrastructure).

3.3. Earthworks Restrictions

This ESDMP requires the following restrictions:
[ Subsoil stockpiles will be limited to 4 m in height.
m  Topsoil stockpiles will be limited to 2 min height.

m  The excavation depth shall not exceed 4 m bgl.

3.4. Contractor Responsibilities

3.4.1. General

The Contractor must ensure that all staff at the site are trained in, and understand the requirements of
this ESDMP, before work commences. This includes all appendices to the plan, and in particular
associated resource consent conditions.

A copy of this ESDMP and any associated resource consent are to be kept onsite and made available
to all personal working onsite at all times.

The Contractor is to ensure that all ESDM measures are maintained and operating in a satisfactory
condition at all times, in accordance with the maintenance requirements specified by this plan.

Should the Contractor wish to adjust the ESDM practises specified within this plan, the Contractor must
consult with the Engineer, CCC and ECan to discuss the appropriateness of the changes. The
Engineer, CCC and ECan will assess the impact of the changes and, if necessary, recommend
additional ESDM measures to further mitigate possible effects on the surrounding environment. Itis a
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specific requirement of this plan that the Contractor update the ESDMP drawings to reflect any such
alterations and that any such alterations be maintained in satisfactory working order.

3.4.2. Programme of Works

The Contractor must provide to the Engineer a detailed programme of the work to be undertaken at
the site and methodology. The programme/methodology will be reviewed with the Engineer, ECan
and CCC to determine its appropriateness, and changes will be made where necessary.

The Contractor must stage the construction work to minimise the surface area exposed at any one
fime. This is to minimise the areas subject to surface erosion due to rainfall, flows of stormwater, and
also to minimise wind erosion and generation of dust during dry conditions.

Where possible, earthworks requiring fruck and vehicle movements on unpaved areas of the site
should be programmed to be undertaken during dry weather conditions, unless measures are
implemented to mitigate possible effects on the surrounding environment due to flows of stormwater
off site.

The ESDMP will be implemented continually, until construction has been finished and grass and other
vegetation is established on exposed surfaces.

Appendix C provides the programme of works.

3.4.3. Notification

The Contractor must notify CCC, ECan and the Engineer overseeing the construction, not less than 2
working days prior fo commencement of each stage of works.

ECan must be nofified at least 10 working days prior to the commencement of works in accordance
with Resource Consent CRCXXXXXX.

3.44. Site Security

The Conftractor must provide an effective means of preventing unauthorised vehicle access to the
site whilst construction work is progressing. This is o prevent dust generation and sediment from being
fransported off site by unauthorised vehicle movements and to protect the ESDM measures whilst the
site is unoccupied.

3.4.5. Site Access

Venhicle access to the site will be off Memorial Ave and Avonhead Rd via an established ballast and
shaker silt removal area.

Construction vehicle usage of these accesses will be limited during the earthworks operations
because the vehicles will generally remain onsite (and overnight) unless maintenance or refuelling is
required.

Refer to the Erosion Sediment Control Plan located in Appendix A for the enfrance location off
Memorial Ave and Avonhead Rd.

3.4.6. ESDM Maintenance

The Contractor shall priorifise the installation, maintenance and replacement, where necessary, of
ESDM measures required under this ESDMP, ahead of any further work on-site, until such a time as the
confrol measures effectively ensure that sediment is not being transported off site by stormwater flows,
equipment movements, or as airborme dust.
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3.5. Storage and Use of Fuel and Lubricants

There will be no storage of fuel or lubricants, refuelling, or lubrication of vehicles and machinery within
20 m of any surface water or open excavation down to groundwater. All necessary work on vehicles
and machinery shall be kept to a minimum while on site. All maintenance of machinery will occur off
site at an area properly desighed to handle such work.

All fuels, lubricants or any other hazardous material will be stored onsite securely.

3.6. Proximity of Works to Sensitive Receptors

Residential activities within 200 m of areas where earthworks are proposed to be undertaken have
been identified as sensitive receptors with respect to dust discharges.

The potential to generate dust will be minimised through the following:
[ Minimising the area of exposed soils;

] Minimise stock piling of soil;

m  Employing dust suppression techniques to minimise dust; and

[ Minimising work carried out in windy conditions. When the wind reaches speeds where dust is
visibly being transported from the site, work will cease until either:

0 suitable dust suppression can be established to allow work to continue; or

o the wind drops to a level where dust is not being transported off site.

4. Discovery of Soil Contamination or Artefacts

If any contaminated soil or suspected contaminated soil is found during earthworks on the site, work
must cease and the Engineer notified so soil sampling can be arranged. ECan and CCC will also be
notified. Once the extent and type of contamination is known, remediation measures will be
determined in conjunction with ECan and CCC.

Site earthworks will cease should there be any evidence of Koiwi Tangata (human bones) or artefacts.
The Contractor or the Engineer will immediately advise ECan and the relevant runanga or
representative of the disturbance. The Historic Places Trust and Heritage NZ shall be notified and a
response obtained before work recommences.

5. Erosion Prevention Measures

5.1. ESDM Implementation

The control measures outlined in this ESDMP will need to be implemented before bulk earthworks
commence. The control measures shall be maintained by the Contractor until grass and vegetation
are re-established across the site and the Engineer confirms that the control measures are no longer
required.

Appendix A provides the ESDMP drawings.

5.2. Vehicle Access

The Contractor should ensure that any stabilised site entrance is a minimum of 5 m long to allow at
least one full revolution of a truck tyre. Shaker ramps must be deep enough so that the material
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dropped from one vehicle is not picked up by the next. Stabilise with rock the section of access road
between the shaker ramp and the adjacent road. Runoff from the shaker ramp must be directed
away from Memorial Ave or Avonhead Rd via a small bund or cut of channel and directed into the
site.

5.3. Haul Roads

Vehicle movements around the earthworks' areas must be via stabilised haul roads. Typically haul
roads are generally 5 m in width and stabilised via a minimum 100 mm depth of compacted metal
course, such as AP40 or AP65 placed over exposed surfaces. The metal must be sized to avoid
entrapment in/between vehicle tyres. Haul road construction should commence as soon as practical
to provide erosion control protection.

5.4. Minimise Land Disturbance

Works shall be planned to minimise the land disturbance, including any minor vegetation removal.
The following points should be considered to minimise land disturbance:

[ Do not disturb areas of the site that are not scheduled for work to commence.

m A maximum of 5 ha land disturbance at any one time. Disturbed areas are to be stabilised prior
to moving on to the next area.

m  Carefully schedule and phase construction. Avoid earthworks during wet periods. Use temporary
cover measures (gravel, mulch, polymer or other manufactured coverings) whenever
construction is halted for an extended period.

m  Phase site earthworks o limit the amount and time of an area’s exposure. Exposed areas should
be stabilised immediately following the completion of earthworks.

m  Avoid delays and work expeditiously on any part of the site. Sow grass upon the completion of
any sequence and prior to moving onto the next phase.

5.5. Earthworks during Wet Conditions

Construction vehicle usage of Memorial Ave and Avonhead Rd will be limited during the earthworks
operations because the vehicles will generally remain onsite unless maintenance or refuelling is
required. However, as a general note movement of equipment off the site during wet weather should
be suspended until conditions are more favourable, unless mitigation measures such as tyre washing
or cleaning are undertaken to ensure that vehicle movements off-site do not result in sediment being
transported onto the adjacent road.

5.6. Earthworks during Dry Conditions

The operation of earthmoving equipment and vehicles across dry site conditions can mobilise silt into
airborne dust. In addition, high wind conditions across exposed (bare soil) surfaces can also cause
dust problems. Measures such as watering of exposed surfaces, application of a stabilising polymer to
exposed surfaces and sowing completed surfaces with topsoil, grass and straw mulch immediately
after construction work is completed, shall be undertaken to control dust generation during dry site
conditions.

Bulk earthmoving operations should not be undertaken during periods of strong winds, especially when
site conditions are dry, unless effective measures to prevent and control the generation of dust are
provided, such measures must be discussed with the Engineer, CCC and ECan for approval.
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5.7. Preservation of Existing Surfaces

Well-established grass provides an excellent means of sediment and contaminant removal from
surface stormwater run-off. Where possible, well-established grassed areas should be preserved for as
long as practical.

5.8. Clean Water Diversion

Stormwater run-off from upstream adjacent land, flowing into any part of the construction site, must
be diverted around any exposed excavations, if possible, using drains of an acceptable cross
sectional area and grade, excavated into the topsoil. The site is reasonably flat and it may also be
possible to divert and clean water via bunds or sediment logs onto open pasture.

5.8.1. Design requirements

m  The clean water diversion drains must be lined to prevent contamination of the clean water.
Lining can be via coconut or wool matting. However, a copolymer is recommended for ease of
application and cost.

m  Outlets must discharge water so that the erosion hazard to downslope lands and waterways is no
greater than before the development started, up to the design storm event.

[ Clean water diversion drains must be monitored to ensure they are operating at an acceptable
standard, have adequate capacity and are not resulting in sediment deposition into the clean
water.

m  Where it is considered that diversion drains are necessary the engineer shall be consulted to

provide clean water diversion drain dimensions (also refer to Table 1).
Stormwater collected in the clean water diversion drain must be piped beyond any exposed
excavations, so that clean stormwater does not flow across disturbed or excavated surfaces. All
diversion pipes will need to be constructed with temporary splash pads to prevent scour and erosion
at their outfall. The clean water diversion outfall must be constructed to include energy dissipation
structures that will allow the water to be dissipated via sheet flow rather than a concentrated channel
flow.

5.9. Dirty Water Diversion (Cut-Off Drains or Bunds)

Trapezoidal shaped cut-off drains (or v-drains) can be constructed or bunds within the work site to
divert dirty water, from disturbed areas, if required. Internal cut in roading is also considered an
effective means of transporting dirty water discharges.

A standard dirty water diversion arrangement may be used with the following requirements:

n If necessary, the drain must be lined to avoid scour and erosion of the drain banks and bed.
Copolymer is recommended.

m  The drain grade must be as even as possible.

m  The drain must discharge to a soakage basin.

n Bunds, if used, must be well compacted and stabilised.

m  If necessary, the outlet must be stabilised to avoid scour and erosion of the soakage basin banks.

m  Design (upon consultation with the engineer) drop out pits within the dirty water diversion
(excavated hole within the drain bed) to allow heavier sediment patrticles to settle out. Drop out
pits are approximately 0.5 m to 1.0 m wide and approximately 0.5 m deep.

m  Dirty water diversion drains must be monitored to ensure they are operating at an acceptable
standard, have adequate capacity and are not resulting in sediment deposition into the clean
water.

Erosion Sediment and Dust Management Plan
Memorial Avenue Industrial Park

501827 eliotsinclair.co.nz Page 8



m  For small catchments a series of v-drains can be utilised and used to divert water into a larger
cut-off drain.

m  The engineer must be consulted for confirmation of the cut of drain dimensions.

5.10. Stockpiles

Until removed and compacted, stockpiles will need to be moistened by irrigation or stabilised using
polymer chemical dust suppressants or vegetation. Topsoil stockpiles must be not greater than 2 min
height and subsoil stockpiles must be not greater than 4 m in height. The side slope will be kept to a
minimum but will not be greater than the natural slump angle of the dry material.

Several methods are available for the management of stock piles depending on the length of time
the stockpile is to remain on site:

[ Irrigation — suitable for short term stockpiles (i.e. days to weeks).

= Application of mulch or stabilising polymer dust suppressants —suitable for medium term stockpiles
(i.e. weeks to months). Re-application may be required.

m  Vegetation by spreading grass seed or other fast establishing seed - suitable for longer term
stabilisation (i.e. months). This may not be possible depending on weather and soil conditions in
which case a medium term solution may be required until vegetation can be established.

m A bund orsilt fence should be placed around any soil stockpile should there be a risk of runoff
leaving the site confines or entering any clean water diversion drain. Any runoff should be
directed to a large pasture area where it can infiltrate through the soil profile or the runoff should
be directed to a soakage basin.

5.11. Grass Seeding

Completed cut and fill areas must be reinstated with topsoil immediately and sown with grass seed
which can be via drilling or hydroseeding. Drilling is the more cost effective option and a copolymer
can be applied over the seed if considered necessary. The area of planting/seeding must be
maintained to encourage stabilisation of the disturbed surface, including watering of the seeded
areas during dry summer conditions.

Seeding is designed to permanently stabilise soil on disturbed areas to reduce sediment and run-off to
downstream or off-site areas. In order to maximise germination and growth rates, the preferred
seeding windows for both temporary and permanent grassing are autumn (March and April) and
spring (September, October and November). If irrigation is available, grassing may be carried out
throughout the summer.

Whilst seeding during winter and summer is not ideal, if this does occur, a cereal such as rye corn or
wheat can be added to the mix to give some quick cover. Protective straw mulch, a bonded fibre
matrix, or a vegetation promotion blanket must also be used during these months in order to maximise
soil protection and plant survival rates. Hydromulch is not an acceptable alternative during summer
and winter.

5.11.1.  Seeding Construction Specifications

The Contractor must seek professional advice on the preferred seed mix for the soil types. It is also
recommended that a representative top soil sample or samples be collected and analysed at a
laboratory to define the soil constituents (e.g. pH and nutrients) which will help the selection of the
correct seed mix.
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5.12. Grass Irrigation Requirements

Summer seeding and planting programmes need a watering or irrigation regime. This must deliver a
volume at least equal to the daily potential evapotranspiration (PET) rate shown in Table 1 and must
be continued until natural rainfall provides the necessary soil moisture levels for plant survival.

Mean average monthly rainfall and PET data has been collected from Christchurch, Kyle St EWS
(agent number 24120), for the period 1989-2022).

Table 1. Mean Monthly Rainfall and PET (NIWA, 1989 - 2022)

Rainfall PET Surplus/Deficit
Month
(mm) (mm) (mm)

Jan 37 149 -112
Feb 41 114 -73
Mar 47 84 -37
Apr 63 48 15
May 71 27 43
Jun 72 15 57
Jul 57 18 39
Aug 61 31 30
Sep 36 60 -23
Oct 51 94 -43
Nov 40 126 -86
Dec 57 140 -83
Total 633 906 -273
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6. Dust Management

The soils underlying the site are prone to generating dust once vegetation is removed. It isimperative
that the Contractor be able to provide effective dust control, including during periods when
earthworks operations cease and there are bare soils present. The following dust control measures, in
conjunction with erosion and sediment controls, aim to reduce the generation and transport of dust
from disturbed soils.

6.1.1. Water Supply and Storage

The Ministry for the Environment (2001) recommends an application rate of up to one litre per square
metre per hour for effective dust suppression. The period in which maximum dust suppression is
required is approximately four hours per day, which equates to 40 m3 per hectare per day.

Potentially, the Contractor might not be permitted to utilise the CCC hydrants. Should this not be
possible the Contractor will be required to provide water storage basins or tanks of an acceptable
capacity.

Potentially the Contractor could install a bore specifically for a water supply. However, consent
requirements or permissions will need to be reviewed upon selection of the preferred methodology.

6.1.2. Sprinkling/Irrigation

Dust control will be via a water tanker or sprinkler system over all areas of exposed soils and the
topography allows these methods to be applied to any part of the site.

6.1.3. Chemical Stabilisation

Stabilised matrix chemicals are a quick and effective method to provide medium term solutions to
dust control. This method requires the spreading of chemicals to glue smaller soil particles together,
to form larger wind resistant particles. There are various dust suppressant chemicals available, however
only chemicals that have been granted a Global Resource Consent by ECan can be used.

6.1.4. Physical Dust Control Barriers

Vegetation provides coverage to surface soils and slows wind velocity at the ground surface, thus
reducing the potential for dust to become airborne. This is generally achieved through sowing of fast
establishing species or hydroseeding.

Mulch or matting can be a quick and effective means of dust control for a recently disturbed area
and can be used where conditions are unsuitable for establishing grass. Care must be taken with the
mulch variety selected to ensure that it will not itself be disturbed by windy conditions.

Natural or constructed wind breaks or barriers can reduce wind velocity through a site and therefore
reduce the possibility of suspended particles. Wind breaks can comprise of trees or shrubs left in place
during site clearing or constructed batrriers such as a wind fence, tarp curtain, hay bales, crate wall or
sediment fence.

The Contractor must ensure that hay bales and mulch are secure during high winds; hay bales can be
tied down or staked in place.
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7. Sediment Control Measures

7.1. Sediment Retention Soakage Basins

All construction water runoff (channelled by cut off drains or internal roading) must be directed to one
or more onsite forebays, which will allow sediment to settle out prior to discharging to one or more
soakage pits or basins. The contractor must ensure that no construction water runoff enters the
stormwater pipe network; the only acceptable means of discharge is via soakage into the underlying
soils. Clean runoff may also be discharged to an onsite soakage pit or basin, if considered necessary;
however, clean water runoff must be kept separate from the construction water, so it does not
become contaminated and so that the construction water soakage system capacity is not
exceeded.

Appendix A provides the proposed sediment soakage basin layout; this will be discussed with the
Contractor and altered if considered necessary.

The underlying free draining gravels are estimated as being around 3 m below ground level and
therefore the basin design depth can be 2 m and an additional, smaller and deeper, boulder filled
soakage pit can be sited within the basin bed and at a depth such that it is within the free draining
gravels.

The spillway between the forebay and the soakage basin should be lined with a geotextile or building
plastic to prevent erosion.

The overall soakage system design will be discussed with the contractor and modifications made
where necessary. Whilst site investigations have provided a good indication of the underlying depth
of the free draining gravels, the exact depth will not be known until the basins are constructed.

7.2. Sediment (Silt) Fences

A sediment fence is a temporary barrier of woven geotextile fabric that is used to capture
predominantly coarse sediment carried in sheet flow. Sediment fences are best used as part of a
systematic approach to managing erosion and sedimentation in combination with other control
measures.

m  Sediment fences are to be constructed as per the ECan ESC Toolbox for Canterbury (2022), with
the following measures being adhered to:

] The sediment fence will be of woven geotextile;

m  Reinforcing chain mesh will be installed behind the fence for strength, as required;
=  Will be sighted parallel to the contour;

m  Fence height above ground will be no less than 400 mm;

[ Minimum depth of fabric buried below ground will be 200 mm;

m  The fence will be supported with steel waratah posts (with plastic safety caps) or by 50 mm
tantalised timber posts;

[ Minimum post length will be 800 mm, driven 400 mm into the ground;
[ Maximum post spacing will be 2000 mm;

m 500 mm (vertical height) upslope return at each end of the fence so that water does not outflank
the ends of the fence;

n The maximum length of individual sediment fences shall not exceed 50 m;
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Sediment Socks, also known as Coir Rolls or Straw Wattles are made from fibrous organic material rolled
inside a tubular mesh sock. Sediment socks may be used o minimise the transport of sediment from
the cut and fills areas on slopes down gradient. Sediment socks must be placed downslope of
exposed soil areas and around temporary material spoil and stockpiles.

If sediment socks are used on slopes they should be installed from the bottom of the slope and working
upward, to capture any sediment unintentionally released during installation. Install the socks along
the contour, perpendicular to the slope direction. The ends of each sock should be turned upslope a
minimum of 150mm vertically, fo prevent runoff from flowing around the end of the roll. When socks
are installed abutting each other, overlap the ends at least 150mm fo create a fight join, to prevent
sediment from escaping. Remove rocks, clods, or other obstructions so the sock has direct contact
with the soil. Stake the socks using fwo biodegradable wooden stakes, one on each side of the sock,
placed every Im to 1.5m apart, driven info the ground perpendicular to the slope. Do not use
waratahs or steel stakes to secure socks in case these are inadvertently left behind at the end of
consfruction and present a hazard to animals or people.

Coir rolls that are laden with captured sediment, or begin fo decompose due to moisture and age,
will need to be replaced with new rolls, as required, or as directed by the Engineer.

8. Monitoring and Maintenance

8.1. Responsibility for Inspection and Maintenance

Monitoring and maintenance of the selected ESDM measures are critical towards the success of
preventing erosion and sediment transport. Maintaining a daily or weekly checklist of practices to
inspect for deficiencies are critical to the success of preventing erosion and sediment migration.

Successful implementation of the ESDM measures outlined in this report relies on the assignment of
various roles and responsibilities to individual personnel who can be held accountable. The roles and
responsibilities are outlined in the following table and described in the following sections.

Table 2. ESDM Roles and Responsibilities

Responsibility Contact Details Role Summary
Design Eliot Sinclair Provide approved designh and specifications for
Ph. (03) 379 4014 construction.

Design and specify appropriate ESDM measures in

Cameron Mars accordance with this report. Liaise with Contractor and

Mob. 027 208 2307 adyvise on ESDM measures to suit preferred construction
methodology.
Construction TBC Amend ESDMP plan to suit proposed construction
Contractor methodology and submit to CCC and potentially ECan

prior to starting works on-site.

Install, maintain and operate the ESDM measures.

On Site TBC Periodic reviews of ESDM measures.

Monitoring Inspection of ESDM measures before rain or wind is

During forecast and after rainfall.
Construction . .
Review construction programme and weather
condifions and amend ESDM measures to suit.
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Reporting.

8.2. Monitoring and Maintenance Requirements

8.2.1. Pre-Construction

The Engineer, in association with the Contractor, will develop an inspection and reporting procedure
in accordance with the requirements of this ESDMP and any relevant consent document. The
appropriate monitoring and reporting program to be developed must be consistent with the site
characteristics, earthworks activity and potential environmental risks associated with the work to be
performed.

8.2.2. During Non-Work Periods

The Contractor must continue to monitor and maintain all ESDM measures during periods when work
on site ceases (for any unforeseen reason) and until the reinstated areas are sufficiently stabilised to
allow ESDM measures to be decommissioned.

8.3. Monitoring and Maintenance Overview

Monitoring and maintenance of the selected ESDM measures are critical towards the success of
preventing erosion and sediment transport. Maintaining a daily or weekly checklist of practices to
inspect for deficiencies are critical to the success of preventing erosion and sediment migration.

A sound inspection and maintenance strategy will include the following:

m  Verify that the cut-off drains or bunds and sediment fences (if used) are at low points below
disturbed areas. Verify the run-on drains or bunds are at low points to capture and disperse
upstream catchment run-off prior to reaching any of the disturbed areas.

[ Inspect and maintain reinstated areas.

[ Inspect temporary sediment barriers such as sediment fences, and bunds after every rainfall.
These barriers should only be used in areas where sheet flow runoff occurs. Sediment fences are
ineffective if the runoff is concentrated in rill or gully flow.

m  Inspect the soakage basins to ensure they do not have a high sediment accumulation and that
all components are in operation.

m  The Contractor will inspect all erosion and sediment control devices at least once a week and at
least once a day during rainfall events. The Contractor will perform any repairs or maintenance
immediately, in order to ensure effective erosion and sediment control.

m  The Contractor will maintain a record of all inspections and maintenance activities at the project
site. This record will be made available to CCC, ECan or the Engineer upon request. Refer to
Appendix D for an example inspection checklist.

m  The Contractor will be responsible for the implementation, regular inspection and maintenance
(repair, cleaning and modification) of the ESDM system during the earthworks period.

Performance inspection and maintenance for each measure will be carried out in accordance with
the ECan Erosion and Sediment Control Toolbox (2022). An overview of the programme is given below.

Where maintenance of ESDM measures is required, priority will be given to this work before other works
continue on the site.

8.4. Daily Maintenance
After completion of work each day, the site supervisor shall inspect:
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m  Any drains, bunds or sediment fences (if used) that are damaged will need to be reinstated as
necessary. Any drains that are filed with sediment or damaged will also be reinstated as
necessary.

m  Soakage basins to ensure all components are operational.

[ Newly reinstated and seeded areas will be inspected daily to check the watering requirement of
the new seed and to ensure damage has not occurred within the reinstated area.

m  The dust suppression irrigation is operational and sufficient water is available.

m  The stabilised site entry is operational. Any mud tracked onto the road must be swept up and
spread elsewhere onsite.

m  Review weather forecast and plan accordingly.

These measures will need to continue should there be any period in which work stops.

8.5. Weekly Inspection of Control Measures

All measures will be inspected at least weekly, and inspection documented on a check sheet (these
measures will need to continue during site close down periods).

All measures will be maintained in good working order; if repair is necessary, it will be initiated within
24 hours of inspection.

m  The diversion systems shall be inspected for erosion or sediment scour and repaired or protected
immediately after damage has occurred.

[ Sediment fences (if used) must be inspected for tears, fabric clogging, to see if fabric is securely
attached to the posts, lose wires or supports, leaking joints, overtopping, outflanking and/or
undercutting. Sediment will be removed when the depth exceeds 30% the height of the fence.

[ Reinstated and seeded areas will be inspected for bare spots, washout and unhealthy growth.

[ Soakage basins to ensure they do not have undue sediment build up, inlets and outlets are free
draining, there is no scour and erosion and that all components are operational.

8.6. Inspection Before and Immediately Following Rainfall and During Wind
Events

All measures will be inspected before and immediately following rainfall events that generate runoff,
or wind events that may generate dust, with any required maintenance undertaken immediately, or
additional methods implemented to ensure ESDM is maintained on the site during the rainfall event.

8.7. Maintenance during Large Storm Events

Site monitoring shall be undertaken during heavy rainfall events. The person undertaking this
monitoring shall be able to inspect and repair/replace any control measures that are not working
effectively.

The responsible person will need to implement additional control measures in the event of system
overload to ensure that effects of overland flows of stormwater are effectively mitigated.
8.8. Dust Complaints Procedure

Should any dust complaints be received, they will be investigated immediately, and measures taken
to minimise the dust being generated from the site.

The Contractor will keep written records of any complaints received. Details to be kept include the
following:
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o Date and time of the complaint;

. Location of discharge reported,;

o Contact details of who the complaint was received from;

. Weather conditions at the time of the complaint;

. Likely cause of the discharge; and

. What corrective action was taken to address the complaint.

This information will be made available to the Engineer, CCC or ECan upon request.

8.9. Record of Maintenance

A record of inspection and maintenance shall be kept, as appended (example only), and made
available upon request to CCC or ECan monitoring staff, or the Engineer. A sample Inspection
Monitoring Sheet is provided in Appendix D.

9. Decommissioning

ESDM measures will be decommissioned only after earthworks activities have ceased and all areas
upstream (or downstream) of the installed ESDM measures have been stabilised. Each measure will
be decommissioned in accordance with the procedures given in the ECan Erosion and Sediment
Control Toolbox (2022). Any areas disturbed by the decommissioning of measures will be stabilised via
one of the methods discussed in this report, such as mulching, erosion control mats or reseeded with
quick germinating grasses. All rehabilitation programmes implemented are subject to inspection and
repair until they are fully established and form part of the permanent features.
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Disclaimer

This plan has been prepared by Eliot Sinclair & Partners Limited (“Eliot Sinclair”) only for the intended
purpose as an Erosion, Sediment, and Dust Management Plan (ESDMP).

The plan is based on:
m  The Environment Canterbury Erosion Sediment Control Toolbox for Canterbury (2022).

[ Ministry for the Environment Good Practice Guide for Assessing and Managing the Environmental
Effects of Dust Emissions (2001).

Where data supplied by Miles Premises Limited or other external sources, including previous site

investigation reports, have been relied upon, it has been assumed that the information is correct unless

otherwise stated. No responsibility is accepted by Eliot Sinclair for incomplete or inaccurate data

supplied by other patrties.

Whilst every care has been taken during our investigation and interpretation of site conditions to
ensure that the conclusions drawn, the design for the erosion, sediment and dust control measures to
be provided on-site, and the opinions and recommendations expressed are correct at the time of
reporting, Eliot Sinclair has not performed an assessment of all possible conditions or circumstances
that may exist at the site or considered all site-specific construction methods that may be used by the
Contractor. Variations in conditions may occur between investigatory locations and there may be
conditions such as subsoil strata, groundwater, springs and other environment features that were not
detected by the scope of the investigation that was carried out or have been covered over or
obscured over time and some detail can only be considered and included on the basis of in-situ
monitoring and adjustments. Furthermore, in order to be effective, the on-site plan will need to be
implemented by a Contractor experienced in erosion, sediment and dust control management. Eliot
Sinclair does not provide any warranty, either express orimplied, that all conditions will conform exactly
to the assessments contained in this plan.

The exposure of conditions or materials that vary from those described in this plan, or the requirement
to vary construction methodologies for site specific conditions, may require a review of our
recommendations. The Contractor will be required to monitor its performance and shall report to Eliot
Sinclair any adjustments that are necessary to the plan to confirm the validity of these adjustments,
their effective operation and requirement to re-issue the plan should any of these occur. It is not
acceptable for unmonitored or unmanaged implementation of control measures to be used. The
erosion, sediment and dust control measures may only be changed according to the provisions set
out in the Resource Consent.

This plan has been prepared for the benefit of Miles Premises Limited, Canterbury Regional Council
and Christchurch City Council for the purposes as stated above. No liability is accepted by Eliot Sinclair
or any of their employees with respect to the use of this plan, in whole or in part, for any other purpose
or by any other party.
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Appendix A. Engineering Drawings
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Appendix B. Resource Consent Documents

To be included once the appropriate consent documents have been granted.
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Appendix C. Programme of Works and Schedule

The programme of works and schedule will be included within this ESDMP once a Contractor has been
selected and has provided the documentation.
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Appendix D. Sample ESDM Monitoring Sheet

Erosion Sediment and Dust Management Plan
Memorial Avenue Industrial Park

501827 eliotsinclair.co.nz



MEMORIAL AVENUE INDUSTRIAL PARK: EROSION, SEDIMENT AND DUST MANAGEMENT
MONITORING SHEET (EXAMPLE ONLY)

Date: Time:

24 hours:

Description of current weather, and weather over last

Inspected by:

Earthworks: Erosion & Sediment Control Measures (Example Only)

Check condition of:

Y/N

Comments

Action
required?
Y/N

Diversion
Drains/Bunds

Are there signs of erosion or
wear of the diversion
structures?

Do banks show any signs of
erosion or wear?

Is the minimum height of the
bund acceptable?

Other (please describe).

Stabilised Site
Exit &
Temporary
Access

Has sediment filled the voids
of the rock apron?

Is silt runoff occurring from
metal course?

Is sediment being
transported onto any right of
way or road?

Other (please describe).

Stripping &
Stockpiling

Is dust effectively suppressed
during and after stripping
operations?

Is stormwater runoff being
directed to stabilised areas,
the soakage basins or low
lying areas?

Are stockpiles protected from
wind erosion and generation
of dust?

For extended stockpiling: Is
the surface hydro-seeded or
polymer bonded?

Is a survey plan completed
detalling location and
volumes of stockpiles?

Other (please describe).
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Check condition of:

Y/N

Comments

Action
required?
Y/N

Filling & Re-
topsoiling

Is runoff from the area of
earthworks directed to a low
lying area or the soakage
basin?

Is the subsoil surface
compacted?

Are topsoiled areas of filing
re-vegetated, gravelled or
stabilised with mulch?

Is watering required?

Other (please describe).

Construction of
Vehicle Routes

Are haul routes surfaced with
metal course?

Is the surface in good
condition?

Has sediment accumulated
over the metal course
surface?

Are all other vehicle routes
surfaced with a minimum
100mm depth of metal
course?

Other (please describe).

Soakage Basins

Do the basin/s have a
sediment accumulation
exceeding 30% of the basin
volume?

Is there a build-up of litter or
any other matter in the
basins?

Are the underlying soakage
pits functioning or are they
blocked with sediment and
need replacing?

Other (please describe).

Dust
Suppression

Is there sufficient water
stored for dust suppression?

Are there visible signs of
dust?
Is polymer required?

Is the irrigation system
working to a satisfactory
standard?
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Check condition of:

Y/N

Comments

Action
required?
Y/N

Other (please describe).

PHOTO FOLDER LOCATION:

Please attach copy of current ESCMP and scan to appropriate folder location.
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