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Section 1 Introduction

1.1 Background

In December 2001, Central Plains Water Trust (CPWT) lodged water permit applications with
Environment Canterbury (ECan) for the Central Plains Water Enhancement Scheme. This was followed
in November 2005 with a suite of ancillary resource consent applications necessary to construct and
operate the Scheme. In June 2006, Central Plains Water Limited (CPWL), an approved requiring
authority under the Resource Management Act 1991 (RMA), lodged a Notice of Requirement with Selwyn
District Council (SDC) seeking to designate aspects of the Scheme. At this time, land use resource
consent applications were also lodged by CPWT to SDC. All applications have since been publicly
notified, with hearings due to commence in mid-2007.

The above applications included provision for an intake drawing water from the Waimakariri River at a site
~3 km upstream of the Kowai River, referred to as the ‘upper intake’. Water from the upper intake is to
supply the Waianiwaniwa Reservoir. The delivery method described in the original applications was via a
~15.5 km canal along the true-right terrace of the Waimakariri River and then across the Canterbury
Plains near Sheffield, followed by a ~3 km long tunnel through the Malvern Hills.

On going refinement of the Scheme concept throughout the consent process has revealed an
economically viable alternative to supplying water to the Reservoir, in the form of a ~10 km long tunnel
directly to the Waianiwaniwa Valley, commencing just downstream of the upper intake. This proposal will
eliminate all the above-ground environmental effects of a canal cut into the river terrace and traversing
the plains.

For the above reason, CPWT/CPWL has resolved to pursue the proposed ~10 km tunnel for water supply
to the Reservoir. To this end, CPWT is applying for additional resource consents from ECan and CPWL
is applying for an additional notice of requirement to SDC. At the same time, CPWT/CPWL is notifying
ECan and SDC that the upper intake canal route and shorter tunnel no longer forms part of the scope of
the ECan resource consent applications and SDC notice of requirement, and is therefore removed from
further consideration.

1.2 Purpose of this Report

The purpose of this report is to assess the environmental effects of the longer tunnel and explain what
changes there will be within the environment as a result of these activities. The scale and significance of
these effects are reflected in the level of detail provided in this report. Measures to avoid, remedy or
mitigate any potentially adverse effects are also indicated.

This report has been prepared under the Resource Management Act 1991 (RMA); Section 88, “Making
an Application” and the Fourth Schedule, “Assessment of Effects on the Environment”. The report aims
to present clear information on the applications and the effects on the environment of the proposed
activities, so that people can decide for themselves if they would like to make a submission in support of
or opposition to the resource consent application and notice of requirement, and have enough information
to prepare a submission.

1.3 Scope of this Report

A detailed description of the Central Plains Water Enhancement Scheme is contained in the Assessment
of Effects on the Environment (AEE) lodged with the original resource consent applications and notice of
requirement, and revised as a result of the provision of further information post-lodgement. These AEEs,
dated June 2006, also contain detailed descriptions of the environment affected by the Scheme and
discussion on the actual and potential environmental effects.

This report does not intend to repeat any of the information contained in the original reports, except where
necessary to provide context for the new applications relating to the proposed longer tunnel. Therefore
the reader is directed to the original AEEs for any information about the Scheme that does not relate to
the proposed long tunnel.
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Section 1 Introduction

This report deals specifically with describing the construction and operation of the proposed new tunnel,
the environment affected by the tunnel, and the environmental effects of the tunnel. It technically
supports both the additional resource consent applications to ECan and the new notice of requirement to
SDC.

1.4 Statutory Approvals Sought

The following approvals are being sought for the proposed tunnel:

Environment Canterbury:

1) aland use consent for excavation under the Hawkins River and tributaries

)
2) aland use consent for excavation over unconfined or semi-confined aquifers
3) aland use consent for storage of diesel to power plant and facilities during construction;
4) a water permit for dewatering along sections of the tunnel route during construction, and
5) adischarge permit for the operation of a diesel generator during construction.
6) A discharge permit to discharge contaminants, principally sediment, and water to the Waianiwaniwa

River during construction of the tunnel.
A duration of 35 years is sought on the above consents.
Full assessment of the need for the above consents is contained in Section 8 of this AEE.

Relevant to the construction and operation of a tunnel are a number of existing resource consent
applications lodged with ECan for the original Scheme:

e  Taking of water from the Waianiwaniwa River for concrete batching during construction is covered by
CRC061930;

e Discharge of water and contaminants from the operational tunnel to land and water in the reservoir is
covered by CRC061976.

Selwyn District Council:
7) adesignation along the alignment of the tunnel route.

CPWL is an approved Requiring Authority under the RMA. A designation is a tool available to Requiring
Authorities under Section 168 of the RMA, which allows for the provision of works and projects in District
Plans, where the activity is generally not a permitted activity. In this case, construction of the tunnel is
likely to be considered a discretionary or non-complying activity in the Proposed Selwyn District Plan:
Rural Volume.

By identifying the proposed tunnel route in the District Plans, the wider public and future landowners
would be kept informed of CPWL’s intention to use the land for a designated purpose.

The designation requirement applied for with respect to the tunnel, as shown on the plan in Appendix A of
this AEE, covers the entirety of the ~10 km route. The Waianiwaniwa portal and construction staging
areas will be located in the requirement for designation already lodged with SDC. The Waimakariri portal
will also be located in the existing designation for the canal route.
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Section 1

Introduction

1.5 Structure of the Assessment of Environmental Effects

This Assessment of Environmental Effects (AEE) includes eight sections.

Section 1.0
Section 2.0
Section 3.0
Section 4.0
Section 5.0
Section 6.0
Section 7.0
Section 8.0

Introduction

A description of the construction and operation of the proposed tunnel.
Describes the alternative options.

Summarises the consultation process undertaken.

Provides a description of the environment.

Provides the assessment of environmental effects.

Discusses the mitigation measures proposed.

Covers the planning aspects in terms of the RMA, and Regional Policies and Plans.

The following appendices are included in support of the AEE:

Appendix A
Appendix B
Appendix C

Designation Plan
Tunnel Long Section

Affected Landowners
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Section 2 Description of the Proposed Activity

2.1 Proposal Being Withdrawn

Figure 2-1 below illustrates the canal and tunnel route submitted in the original resource consent
applications to ECan and notice of requirement to SDC, and no longer being pursued by CPWT/CPWL.
A larger image is contained in Appendix B.

’ Central Plains Water Enhancement Scheme
.| Former Canal and Short Tunnel Route

i ¢
Former Canal and Short Tunnel route | .-
- withdrawn I

A TR
S
2

a

Figure 2-1 Proposal being Withdrawn

2.2 New Tunnel Route

Figure 2-2 below illustrates the canal and proposed tunnel alignment subject to the current applications
and this AEE. A larger image is contained in Appendix B.

“"| Central Plains Water Enhancement Scheme
" .| Location of Long Tunnel

/‘;‘7,‘

)
ol "“;‘;

ez
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Figure 2-2  Proposed Long Tunnel
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Section 2 Description of the Proposed Activity

The canal will enter the proposed tunnel within 3 km of the upper intake and headworks. Note that the
nature and scale of the intake and head works and initial length of canal prior to the tunnel, as described
in the original AEEs, does not alter as a result of the new tunnel.

The Waimakariri tunnel portal is subject to survey and final design, but will generally be in the area
approximately 1 km downstream of the Kowai River crossing, at the toe of the 80 metre high terrace
running along the right bank of the Waimakariri River.

From the Waimakariri portal, the tunnel route heads due south over ~10 km and would emerge in the
Waianiwaniwa Valley at a point where it would discharge into the proposed Waianiwaniwa Reservoir.
The Waianiwaniwa portal location is also subject to final design and survey, but has been illustrated on
Figure 2-1 above as being in the same location as the original shorter tunnel portal.

The designation corridor sought for the tunnel is 20 m wide.
2.3 Tunnel Dimensions

2.3.1 Length

The straight line length of the tunnel is approximately ~10 km. This length may require minor adjustment
should subsequent investigations identify reasons to move the alignment slightly, deviate around specific
geological features or relocate the tunnel portals.

2.3.2 Diameter

The finished internal diameter will be 3.5 m. The excavated diameter is likely to be in the order of 4 m,
allowing for the installation of appropriate lining.

2.3.3 Grade

Water in the tunnel will flow under gravity from the Waimakariri portal to the Waianiwaniwa portal. The
approximate grade is 0.1%. Final design is needed to determine the relative level of the portal in relation
to surface water levels in the Reservoir.

2.3.4 Depth below ground

The tunnel will have a depth below ground of ~80 m immediately after entering the Waimakariri River
terrace. Depth below ground then tapers to ~45 m under State Highway 73 and the West Coast Rail Line
before reaching the tunnel’s minimum depth of ~30 m under the Hawkins River. The tunnel then passes
under the Malvern Hills where the maximum depth is recorded, being ~200 m below ground.

An indicative long section is included in Appendix B.
2.4 Construction

2.4.1 Portals

The Waianiwaniwa tunnel portal will be the first structure to be built in relation to the tunnel. This portal
will need to be excavated and stabilised to either solid ground, or have a concrete portal structure
constructed. This excavation may require drill and blast methods.

Construction of the Waimakariri portal will require a cofferdam to be constructed around the area to
protect it from flooding and will comprise of a reinforced concrete box structure. This portal structure is
expected to be below the bed level of the Waimakariri River and hence dewatering within the cofferdam
will be required to permit construction to proceed.

Prepared for Central Plains Water Trust, 24 April 2007 ms

J:\Jobs\42156547\66440 Tunnel application\revised v2\AEE Long Tunnel Option (Report) - final revised v2.doc




CENTRAL PLAINS WATER ENHANCEMENT SCHEME: ASSESSMENT
OF EFFECTS ON THE ENVIRONMENT FOR LONG TUNNEL

Section 2 Description of the Proposed Activity

2.4.2 Tunnel

Excavation Method

The tunnel will be excavated partly or in full using a tunnel boring machine (TBM). There are a number of
options in terms of the type of TBM or excavation methodology to deal with the two main types of
material, being rock or alluvial material. The options for this tunnel will be determined once additional
geotechnical investigations have been carried out, but are likely to be one or more of the following:

Open Hard Rock TBM: This could be used in the ~2 km of the tunnel under the Malvern Hills. An
open hard rock TBM leaves the rock exposed behind the TBM. Rockbolts or steel set support is

then installed behind the TBM to stabilise the ground and depending on the rock quality, the rock
may be left unlined, or lined with shotcrete or concrete.

Slurry TBM with Concrete Segmental Lining: This could be used through the alluvial section (i.e.
under the Plains) of the tunnel. This type of TBM is termed a shielded TBM and is designed to go
through soft ground or ground which is not self supporting. The tunnel face is pressurised with
bentonite slurry to retain the ground and pre-cast concrete segments are transported into the tunnel
and erected immediately behind the TBM without exposing the ground. These segments incorporate
water stops to provide a watertight tunnel. An example of such a tunnel lining is included in Figure 2-
2 below. The rock is crushed in the face of the TBM and transported out of the tunnel as a slurry in a
closed circuit slurry system.

Figure 2-3  Example of precast concrete tunnel lining, which could be used in the
alluvial section of the tunnel

Mixed Shield TBM: This is a hybrid TBM which combines the slurry shield principle with the ability of
the hard rock TBM to cut rock.

Drill and Blast techniques: Depending on the economics of mobilising two TBMs, and if the length of
tunnel through rock is relatively short (< say 2.5 km), a contractor may choose to excavate that
section using traditional drill and blast techniques. This excavation could be completed in the 15
months it would take to mobilise the TBM for the remainder of the tunnel.

Examples of TBMs are illustrated in Figure 2-3 below.
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