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1.Introduction

This Report is an Assessment of Environmental Effects (AEE) prepared in accordance with the
requirements of the Resource Management Act 1991, in particular the Fourth Schedule. It has
been prepared by Chris Hansen Consultants Ltd (CHC) in support of an application by the Hurunui
Water Project Limited (HWP).

The Hurunui Water Project Ltd (HWP) propose to develop a series of four water storage dams on
the Waitohi River to provide for a community irrigation scheme to irrigate 58,500 ha of land in the
Hurunui, Waipara and Kowai catchments.

A combination of run-of-river and stored water is required to meet irrigation demand in these areas.
Run-of-river water taken directly from the Hurunui River will be the predominant supply of water to
the distribution network at times when it is available. When this water is not available, water stored
in the Waitohi River catchment will be released from the four dams to meet the irrigation demand.

A full description of the scheme is included in Section 1.3 and Section 3 of this Report. The
location of the proposed scheme is shown in Figure 1.

Figure 1 Proposed Scheme Location

77 Waitohi & Hurunui Rivers

feg Outiine of landscape assessment area -
. Waitohi River Valley

% Outline of landscape assessment area
" Hurunui River, Upper Hawarden Gap area
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1.1. The Hurunui Water Project Limited

The Project is being advanced by Hurunui Water Project Limited (HWP), formed in June 2008 by
four founding shareholders: Hurunui Irrigation and Power Trust, Ngai Tahu Property, MainPower
New Zealand Limited and David Teece, the owner of Eskhead Station.

This group was previously known as the Hurunui Community Water Development Project and it
operated as a Working Group until it became a limited company. Since 2002 it has been assessing

the feasibility of a water storage scheme, including possible locations and options in the Hurunui
district with grants from the Ministry of Agri c
Irrigation Fund and local contributions.

1.2. Background to the Scheme

The farmland and community of the Hurunui District has significant potential for enhanced
productivity provided the irrigation potential of the District can be realised. While the Hurunui River
is a plentiful water resource, it experiences periods of low flow in summer months. Unless excess
flows are harvested into storage that can be drawn upon in dry periods, the river has limited
potential for increased irrigation which has adequate reliability. The adjacent Waipara catchment is
even more restricted.

As a result of the increasing demand for water in the North Canterbury Region, HWP
commissioned a District Scoping Report (Stage 1A, Tonkin and Taylor 2004) which was intended
to:

fé identify and promote that combination of water management regimes and water storage options
that collectively enhance the sustainable management of in-river flows within the Hurunui District
within an environmentally sensitive, consentable and viable scheme, while providing for the
irrigation, hydrogenation and .economic needs of t

The former Working Group had three primary objectives:

1. To identify the preferred combination of water storage options that would permit the
implementation of a sustainable water management regime in the Hurunui River including:

2. Selection of options that are acceptable environmentally, socially, technically and
economically; and

3. ldentifying that combination of options that will ensure the sustainable management of in-
river flows within the Hurunui District.

After the completion of the Stage 1A Report, various scientific and engineering projects were
undertaken to evaluate the merits and risks of the project, and to further develop the technical
aspects. Concurrently, the HWP actively participated in the planning process associated with the
Canterbury Proposed Natural Resource Regional Plan (now operative NRRP), signalling its interest
in a water harvesting project in the catchment. Riley Consultants Ltd undertook a risk analysis of
the project, focusing on the geotechnical and environmental matters.
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Consents for the South Branch and Lake Sumner Project

At the completion of this work, resource consents were lodged in June 2009 for the preferred

scheme design whereby 6éexcessd flows are stored

the Hurunui River South Branch above the confluence with the North Esk River. Water stored at
these two locations would be released back to the river for irrigation purposes and electricity
generation as required.

Subsequent to the lodging of these consents a number of significant developments occurred,
including the disestablishment of the ECan Council by government and a moratorium being placed
on the granting of resource consents for water in Canterbury. At that point processing the HWP
consents for the Lake Sumner and South Branch Dam project was put on hold, with the moratorium
being lifted on 1 October 2011. After that date, there is another 6 months whereby new consents
for water takes can be lodged with ECan, but the processing of any consents is still suspended.

Hurunui Water Conservation Order

In August 2007 NZ Fish & Game and NZ Canoeing prepared and lodged a Water Conservation
Order (WCO) for the Hurunui River in accordance with Part 9 of the RMA. The HWP lodged
submissions and attended Hearings in 2009 relating to the WCO, and in August 2009 a Report was
released by the Special Tribunal that confirmed a stretch of Hurunui River below the outlet of Lake
Sumner was worthy of protection of a WCO, but found that the South Branch was not worthy of the
protection given by the WCO. All parties appealed decision.

However, subsequent to the appeals being lodged, the applicant withdrew the request for a WCO
and therefore this is not a matter that needs consideration as part of these applications.

Canterbury Water Management Strategy

The Canterbury Water Management Strategy (CWMS) was issued in November 2009 and was
prepared on behalf of the Canterbury Mayoral Forum (Refer to Section 8.2.11.1). The specific aim
of the strategy is:

iTo enabl e present and future gener at i o nimal &nd

gai

cul tur al benefits from our water resources withi

The CWMS identifies key challenges for the Region when managing fresh water resources, and
sets out the outcomes intended from the strategy in the next 10 years as these challenges are
addressed.

The CWMS establishes Zone Water Management Committees to manage water at a local level,
and to prepare Zone Implementation Programmes (ZIPs). The CWMS also identifies new
infrastructure investment opportunities, including an integrated option for the Hurunui River.
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Hurunui Waiau Water Management Zone Committee

Since July 2010, the Hurunui Waiau Water Management Zone Committee (Zone Committee), a
joint committee of the Hurunui District Council and Environment Canterbury, has worked to prepare
a Zone Implementation Plan (ZIP) that provides its recommendations on mater management in the
Hurunui Waiau Catchment.

This process has involved consultation with Runanga, local communities, interested parties,
industry groups, government and non-government organisations, scientists and advisory groups.
Submissions were sought on a draft ZIP, and the final ZIP incorporates the community views
expressed.

The Zone Committee and ZIP are part of implementing the Canterbury Water Management
Strategy (CWMS) in the Hurunui Waiau Zone. The Zone Committee expressly recognised that the

future social and economic prosperity of the zone is dependent on the utilisation of its water
resources, for agricultural and horticultural development through the expansion of irrigation, and
tourism activities. The Zone Committeebs vision
striving to enhance, environment al out comes i n
resources and associated ecosystems as well as preserving cultural and recreational values.

Hurunui Waiau Zone Implementation Programme

The Hurunui Waiau Zone Implementation Programme (ZIP) was released on 22 July 2011 after a
comprehensive consultation process (refer to Section 8.2.11.2). As outlined above, the ZIP has
been prepared by a Water Management Zone Committee for managing the water resources of the
Hurunui Waiau Zone, and is intended to implement the CWMS. The ZIP itself has no statutory
weight, and the key recommendations and preferred directions are to be implemented by a
statutory regional plan to be prepared and introduced by ECan.

The ZIP recommends actions and approaches for integrated water management solutions to
achieve the CWMS principles, targets, and goals encompassing economic, social, cultural and
environmental outcomes.

Proposed Hurunui Waiau River Regional Plan

It is understood that ECan intend to notify the Proposed Hurunui and Waiau River Regional Plan
(PHWRRP) on 1 October 2011. The purpose of the PHWRRP is to promote the sustainable
management of rivers and streams and groundwater in the Hurunui, Waiau and Jed Catchments.

Where the ZIP prepared by the Hurunui Waiau Water Management Zone Committee required a
statutory response through the RMA, they have been addressed by the PHWRRP.

This PHWRRP applies to:
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1 the taking, using, damming and diverting of surface water and stream-depleting
groundwater (in accordance with section 14 of the Resource Management Act) within the
Waiau, Hurunui and Jed River catchments, as shown in Map 1 (of Plan);

1 the taking and using of groundwater within the Waiau, Hurunui and Jed River catchments
located (in accordance with section 14 of the Resource Management Act) within a
Groundwater Allocation Zone as described in Policy 4.1, and shown in Map 2 (of Plan);

1 the discharge of water (in accordance with section 15(1) of the Resource Management Act)
for non-consumptive uses; and

1 the use of land (in accordance with section 9(2) of the Resource Management Act) in the
Nutrient Management Area shown in Map 4 (of Plan).

Where an activity is expressly provided for in the PHWRRP, the provisions of the Plan apply. For
all other activities, the provisions in the Natural Resources Regional Plan apply.

The details of the PHWRRP and how it applies to the Project are assessed in detail in Section 8
and Appendix A of this Report.

1.3. The Proposed Scheme Description

The Hurunui Water Project (HWP) proposes to develop a series of four water storage dams on the
Waitohi River to provide for a community irrigation scheme to irrigate 58,500 ha of land in the
Hurunui, Waipara and Kowai Catchments (refer to Figure 1). The dams are to be located at
Hurricane Gully; Seven Hills; Inches Road and in the Lower Gorge.

A combination of run-of-river and stored water is required to meet irrigation demand in these areas.
Run-of-river water taken directly from the Hurunui River will be the predominant supply of water to
the distribution network at times when it is available. When this water is not available, water stored
in the Waitohi River catchment will be released from the four dams to meet the irrigation demand.

The feasibility of the irrigation scheme will be supported by hydro-generation capacity with
equipment to be installed to enable electricity generation from the releases of the four reservoirs.
At this stage only consents to take, use, dam, divert and discharge the water taken from the
Hurunui and Waitohi Rivers are being applied for. A full suite of regional and district land use
consents will be sought for the remainder of the project, including irrigation infrastructure, once
HWP have secured access to the water and detailed project feasibility is confirmed.

It is proposed to develop the project in two stages. Stage 1 would see the construction of an intake
structure to take water from the Hurunui River downstream of the Mandamus confluence, and a
distribution canal extending to the Washpen Stream providing access to 6,900 ha of irrigable land.
A second intake structure on the Waitohi River would be built where the river meets the distribution
canal. Also constructed in Stage 1 will be the Seven Hills and Inches Road dams and water
release structures to provide 11.2 million m? initial irrigation water from the Waitohi Catchment.

In brief the key elements of Stage 1 of the preferred scheme are summarised as (Refer to Figure 2
for location of these structures):
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Hurunui River (at Mandamus) Intake No. 1 i this intake structure is at a similar location
to that applied for as part of the current consents with ECan relating to the South Branch
Dam and Lake Sumner weir. The location of the structure is on the true-right bank of the
Hurunui River downstream of the Mandamus confluence. The location will be either 280 m
RL or 305 m RL depending on the final distribution design.

This intake structure will have a maximum flow of 3.9m%s and will supply run-of-river water
to the distribution canal for 6,900 ha. This structure may also be a point of discharge for
water stored in the Waitohi River to irrigate land north of the Hurunui River.

Waitohi River Intake No. 2 - This temporary intake structure will be located at the point
where the river meets the main canal. The intake structure will have a maximum flow of
3.9m%s and will supply run-of-river water to the distribution canal for 6,900 ha.

Seven Hills Dam i a 46 m high x 150 m wide dam with crest at 405 m RL on the Waitohi
River. The dam will have a live storage of 7.3 million m? and a drawdown of 20 m, with a
peak outflow of 3.9m%s. In Stage 1 it will be operated solely for irrigation requirements to
maximise the irrigable command area. No hydro-generation is to be provided, although
provision provided for its development later. In Stage 2 the dam will be operated as a re-
regulation pond to attenuate hydro-generation flows from Hurricane Gully Dam - Seven
Hills Dam can store this peak flow and discharge a lower or higher flow to meet irrigation
demand. It will also provide irrigation storage during extreme dry years.

Inches Road Dam i a 31 m high x 245 m wide dam with crest at 375 m RL on the Waitohi
River. The dam will have a live storage of 3.9 million m? and a drawdown of 20 m, with a
peak outflow of 3.9m%s. No hydro-generation is to be provided, although provision
provided for its development later. In Stage 1 it will be managed in the same way as
Seven Hills Dam for irrigation, but during Stage 2 it will operate mainly for hydro generation
and will be held full for most of the time. It will also provide irrigation storage during
extreme dry years.

Stage 2 will be the full scheme development with construction of all aspects of the scheme,
including the pump station, sediment ponds and fish screens on the Hurunui River downstream of
Surveyors Stream, the main storage reservoir at Hurricane Gully, plus a further small hydro dam
and intake structure in the Lower Gorge. The Hurunui River intake Structure will be enlarged and
the First Stage Waitohi River Intake Structure will be decommissioned. Stage 2 will also see the
installation of hydro-generation equipment.

In brief the key elements of Stage 2 of the preferred scheme are summarised as (Refer to Figure 3
for location of these structures):

f

Hurunui River (at Mandamus) Intake No. 1 - the Stage 1 intake structure will be enlarged
to take 26.1m%s and will supply run-of-river water to the distribution canal for the wider
irrigable area. This structure will also be a point of discharge for water stored in the
Waitohi River to irrigate land north of the Hurunui River.
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(First Stage) Waitohi River Intake No. 2 - this intake structure will be decommissioned
once the Lower Gorge 1 Dam is built.

Hurunui River (at pump station) Intake No. 3 i this intake is located at 383.5 m RL on
the true-right bank of the Hurunui River approximately 1.5km downstream of the
confluence with Surveyors Stream where the river takes a 90 degree turn. The intake
structure will have a maximum flow of 17m%s and will divert water via a pump station,
rising main and tunnel to the Waitohi Catchment for irrigation storage and hydro-
generation.

Hurunui River (Amuri Scheme) Intake No. 4 i this is the existing Amuri irrigation intake
that will be upgraded to supply the existing Balmoral Scheme and Balmoral Forest to its full
capacity of 8.5m>/s. This will be included in a separate consent application and will be not
considered in any detail in these applications.

Waitohi River (Lower Gorge 1 Dam) Intake No. 51 These two intake structures will be
constructed to replace the Stage 1 Waitohi River Intake Structure above and will be
comprised of an intake at the top and bottom of the dam. The two intakes will have a
combined maximum flow of 42.4m%s. The low-intake structure will have a maximum flow
of 42m®/s and water will be diverted directly from the Lower Gorge Dam 1 to supply the
main distribution canal. The high-level intake will provide gravity supplied water to areas
above the main distribution canal and other areas from Waitohi storage.

Hurricane Gully Dami a 105 m high x 429 m wide dam with crest at 505 m RL on the
Waitohi River, immediately downstream of the confluence of the Waitohi River and
Hurricane Gully. The dam will have a live storage of 209.5 million m® and a drawdown of
50 m, peak inflow of 17m%s, with a peak generation outflow of 35m%/s and a peak irrigation
outflow of 42m%s. The dam will be completed as part of Stage 2 and while it will be
operated to optimise irrigation requirements, it will have the ability to be used as a peaking
station for hydro-generation development.

Lower Gorge 1 Dam i a 21 m high x 71 m wide dam with crest at 345 m RL on the
Waitohi River. The dam will have a live storage of 0.4 million m?® and a drawdown of 1 m,
peak inflow of 42m3/s, with a peak generation outflow of 8m°/s and a peak irrigation outflow
of 42m®/s. Lower Gorge 1 Dam will include spillways design to safely pass PMF routed
through upstream dams, and water-release and hydro-generation infrastructure. A high-
level intake will be required at 340 m RL; a low-level intake at 325 m RL directly from the
dam outlet structure will be constructed to divert water to the main distribution canal.
Lower Gorge 1 Dam will maintain a high reservoir level to maximise hydro-generation with
inflow = outflow. It is proposed to set a minimum environmental flow release of 250 I/s at
the outlet of Lower Gorge 1 reservoir.
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1.4. Consenting Strategy and Consents Required

The proposed scheme will require a range of consents from both Environment Canterbury (ECan)

and the Hurunui District Council (HDC). These consents will be applied for in two phases. The
current resource consent application and AEE refers specifically to the consents required to take,

use, dam, divert and discharge water only (Phase 1 Consents). It is considered that the consents
relating to the take, use, dam, divert and discharge of waterarethe 6 pr oj ect c r iwhidhc a |
would determine the success of the scheme.

Should the project critical consents be granted, further resource consent applications for activities
associated with the construction of infrastructure, land use and earthworks would be lodged
(Phase 2 Consents).

Consents are being sought for a duration of 35 years.
In summary, the consents being applied for in this application are shown in Table 1 below.

Table 1 Project Critical Consents being applied for in this Application

Plan Rule Activity Status
Waitohi River Water Storage Dams (x4)
NRRP Rule WQN25 Damming of water in the bed of a | Discretionary Activity
surface water body
PHWRRP | Rule 2.4 Damming of more than 20,000m3 | Restricted Discretionary
of water in Zone B of Map 3 Activity subject to
meeting standards and
terms

Waitohi River Intake (x3)

NRRP WQNG6 Taking and/or diverting of water | Restricted Discretionary,
from within an A or B allocation | Activity subject to
block of a surface water body or an | meeting standards
artificial watercourse provided for in
Schedule WQN2

NRRP WQNS8 Taking and/or diverting of water | Non-complying Activity
from within a C allocation block of a
surface water body or an artificial
watercourse  provided for in
Schedule WQN2

NRRP WQN3 Taking and/or diverting water from | Permitted Activity so
irrigation canals; hydro-electricity | long as permission from
canals and water storage facilities consent holder given,
and fish are prevented
from entering intake

NRRP WQN15 Use for irrigation Permitted Activity
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Plan Rule Activity Status
NRRP WQN17 Use for hydro generation Restricted Discretionary
as >5000 watts
continuous output
PHWRRP | Rule 1.4 Taking and/or diverting water from | Permitted Activity so
irrigation canals; hydro-electricity | long as permission from
canals and water storage facilities consent holder given,
and fish are prevented
from entering intake
PHWRRP | Rule 2.3 Taking, using, diverting surface | Restricted Discretionary
water from A and B Block | Activity subject to
Allocation meeting standards and
terms
PHWRRP | Rule 3.2 Taking, diverting and use of C | Discretionary Activity

Block Allocation

Hurunui River Intake (x2)

NRRP WQNG6 Taking and/or diverting of water | Restricted Discretionary,
from within an A or B allocation | Activity subject to
block of a surface water body or an | meeting standards
artificial watercourse provided for in
Schedule WQN2

NRRP WQN15 Use for irrigation Permitted Activity

NRRP WQN17 Use for hydro generation Restricted Discretionary

as >5000 watts
continuous output

PHWRRP | Rule 1.4 Taking and/or diverting water from | Permitted Activity so
irrigation canals; hydro-electricity | long as permission from
canals and water storage facilities consent holder given,

and fish are prevented
from entering intake

PHWRRP | Rule 2.3 Taking, using, diverting surface | Restricted Discretionary
water from A and B Block | Activity subject to
Allocation meeting standards and

terms

PHWRRP | Rule 3.2 Taking, diverting and use of C | Discretionary Activity
Block Allocation

Discharges

NRRP WwQL48 Discharge of water or a | Non-complying Activity
contaminant into a river, lake or an
artificial watercourse

PHWRRP | Rule 3.2 Discharge of water from C Block | Discretionary Activity

Allocation in Hurunui River
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Overall the proposed activities are considered Non-complying under the NRRP and
Discretionary under the PHWRRP.

1.5. Supporting Technical Reports

This AEE is supported by a range of technical reports that are included in support of the resource
consent application. Where appropriate, relevant detail included in these reports is referenced
rather than repeated in this document.

Appendix A T Planning Assessment of Project Against Objectives and Policies of Key Planning
Documents

Appendix B 1 Assessment of Environmental Effects for Stage 1. HWP Waitohi Irrigation and Hydro
Scheme (Pattle Delamore Ltd; September 2011)

Appendix C 7 Assessment of Environmental Effects for Stage 2: HWP Waitohi Irrigation and Hydro
Scheme (Pattle Delamore Ltd; September 2011)

Appendix D 7 Potential Groundwater Effects Arising from the HWP Waitohi Irrigation and Hydro
Scheme (Pattle Delamore Ltd; September 2011)

Appendix E - HWP Waitohi Irrigation and Hydro Scheme: Assessment of Sediment Transport
Effects (Pattle Delamore Ltd; September 2011)

Appendix F i HWP Waitohi Irrigation and Hydro Scheme; Assessment of Ecological Values and
Effects (Boffa Miskell Limited; September 2011)

Appendix G i HWP Waitohi Irrigation and Hydro Scheme: Engineering Report (Riley Consultants
Ltd; September 2011)

Appendix H i HWP Waitohi Irrigation and Hydro Scheme: Assessment of Landscape and Visual
Effects (Rough & Milne Landscape Architects Limited; September 2011)

Appendix | i Economic Impacts of HWP Waitohi Irrigation and Hydro Scheme (Harris Consulting;
September 2011)

Appendix J T Hurunui Water Project Waitohi Irrigation and Hydro Scheme Tourism and Recreation
Review (Rob Greenaway & Associates; September 2011)

Appendix K 7 Cultural Impact Assessment Hurunui Water Project Waitohi Irrigation and Hydro
Scheme (KTKO Ltd Consultancy; September 2011)

Appendix L i HWP Waitohi River irrigation and Hydro Scheme i Archaeology Assessment (Witter
Archaeology; September 2011)

Appendix M T Infrastructure Development Plan for HWP (AL Resources; September 2011)

Appendix N i HWP Waitohi River irrigation and Hydro Scheme i Consultation Report (Heidi
Crawford (AL Resources); Janine Holland (Janine Holland Communications); September 2011)
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2.Site Location and Surrounding Environment
Description

The following sections provide an overview of the site location of the various components of the
project, and a wider description of the surrounding environment. Where more detail is included in
technical reports, these are referenced and included in the Appendices.

2.1. General Overview of the Surrounding Environment

For further detail please refer to Appendix H 1 HWP Waitohi Irrigation and Hydro Scheme:
Assessment of Landscape and Visual Effects (Rough & Milne Landscape Architects
Limited; September 2011)

The project essentially straddles the middle reaches of the Waitohi and Hurunui river catchments
within the foothills of the Main Divide (refer Appendix 1 and 2 of Landscape and Visual report). The
scheme will traverse some 22 km of the Waitohi River and 17 km of the Hurunui River over the
gorge and hill country between Virginia and Lake Sumner roads, and those reaches of the Waitohi
and Hurunui rivers that cross the Amuri Plain. Virginia and Lake Sumner roads are the only public
roads of significance in the immediate vicinity of the scheme. Virginia Road at Gola Peaks farm
and the Lake Sumner Road Bridge mark the southwest and northeast extent of the scheme
respectively.

The landscape within the general locality of the site is rural, characterised by mountain ranges of
the main divide, and rugged foot hills surrounding the inland basin of the Amuri Plain. Numerous
rivers, streams and smaller tributaries flow from the mountains and hills in a southeast direction
across the Amuri Plain towards the east coast. Of these rivers the Waiau River forms the northern
boundary of the Amuri Plain. The Hurunui River bisects the Amuri Plain south of the Waiau River.
The Waitohi River similarly traverses the Amuri Plain before joining the Hurunui River on the
eastern boundary of the plain. Other minor tributaries of the Hurunui River that also cross the
Amuri Plain include the Pahau River, Dry Stream, and Washpen Stream.

2.2. Site Location
2.2.1. Location of Hurunui River Intake Structure(s)

There are two new intake locations proposed on the Hurunui River (refer Figure 2 below), with the
exact location(s) to be determined at a later stage once design and cost considerations are
finalised.

In Stage 1, an intake structure is proposed at a similar location to that applied for as part of the
current consents with ECan relating to the South Branch Dam and Lake Sumner weir. The location
of the proposed structure is on the true-right bank of the Hurunui River downstream of the
Mandamus confluence. The location will be either RL 280 m or RL 305 m depending on the final
detail design.
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In Stage 2, a second intake is proposed to be located on the true-right bank of the Hurunui River
approximately 1.5km downstream of the confluence with Surveyors Stream where the river takes a
90 degree turn. The consent applications been made by the HWP are only for the taking of water
from the Hurunui River (identified as one of the 6 ¢t i c al )cwith separates donsent
applications for the structures themselves to be made once detail design has been finalised.

In addition, it is proposed as part of Stage 2 to upgrade the Amuri intake structure at its current
location. This upgrade would also be the subject of separate consent applications at a later date.

2.2.2. Waitohi River Intake Structure(s)

There are three new intake locations proposed on the Waitohi River (refer Figure 3 below), with the
exact location(s) to be determined at a later stage once design and cost considerations are
finalised.

In Stage 1, an intake structure is proposed at the point where the main distribution canal crosses
the Waitohi River. The location of the proposed structure is on the true-left bank of the Waitohi
River in the general vicinity of Powers Rd. The location will be either RL 280 m or RL 305 m
depending on the final location of the Hurunui River intake which will provide the main supply, and
therefore determine the location of, the main distribution canal. This intake structure may also
supply water from the Waitohi River to north of the Hurunui River.

In Stage 2, it is proposed that the Stage 1 intake be decommissioned, and two new intakes are
proposed to be located on the true-left bank of the Waitohi Hurunui River at the location of the
proposed Lower Gorge 1 Dam. One i nt ake widwvelbé aan db htiagkhe wat er
the other intleekveel Wi lalndbevi@llow ake water directly
water to the main distribution canal. The consent applications been made by the HWP are only for

the taking of water from the Hurunui River (identified as one ofthe 6 c r i t i ¢ a)) wittcseparate nt s 6
consent applications for the structures themselves to be made once detail design has been
finalised.
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Figure 2 Proposed intake structure locations
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2.2.3. Waitohi River Dams

There are four new dams proposed on the Waitohi River, (refer Figure 3 below). In Stage 1, the

Seven Hills and Inches Road Dams are to be constructed, and Stage 2 the Hurricane Gully and
Lower Gorge 1 Dams are to complete the project.
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Figure 3 Proposed Dam locations
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2.3. Planning Zoning

Table 2 below summaries the relevant zoning and planning map references. Details of specific plan

provisions relevant to the project are included in the planning assessment in Section 8 of this

report.

Table 2 Relevant zoning and planning maps

Canterbury Natural Resources Regional Plan (NRRP)

below); and on Planning Map B-29 as a Hill Country River Type.

Zoning

Sensitive Catchment Boundary®é

Management
Planning Map B-029 as an Alpine River Type.

The Waitohi River is classed on Planning Map A-029 Water Quality
Management Uni t / Cl asseded makovmerdHirlilve

The Waitohi River is shown on Planning Map B-29 as beingina 6 F |

Hurunui River is classed on Planning Map A-029 Water Quality
Uni t/ Cl aislspelsa nadsd an v&EA

Planning Maps Planning Map A-029; Planning Map B-029;

Proposed Hurunui and Waiau River Regional Plan
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Zoning

Hurunui River 1 Hurunui Headwaters Surface Water Allocation Zone
(Map 1) ; oRndedCZLlonmedden/ Hurunui
Zone (Map 2); Development Zone C (Map 3); Nutrient Management
Area (Map 4)

Waitohi River i Waitohi River Surface Water Allocation Zone (Map 1);
6Cul verden/ Hurunui Groundwater
Development Zone B (Map 3); Nutrient Management Area (Map 4)

Planning Maps

Maps 1, 2, 3, 4

Hurunui District Plan

Zoning

Hurunui River: mainstem at location of both intake structures identified

as 6Significant/ Potentially Si
Management Areas); Landscape Typ
Wai t ohi River: Landscape Type ¢

surrounding parts of Inches Road and Lake Sumner Road classified as
6Forestry Management Areabd (Rur
Feature H44 at intersection of Inches Road and Lake Sumner Road
(Woolshed at Mt Noble)

Planning Maps

17a/17b, 16a/16/b

In addition, the Hurunui Riverisc |l assi fied as O6high naturalnessé®6

WQNS5 (Chapter 5) of the NRRP; Natural Water Quality class river (Hurunui River).

It should be noted that 6 H-fed ilL o w eiver§ are to be managed as follows:

Key to Purposes of Management

N o 0ok~ WN R

. Maintain or improve aquatic ecosystems of indigenous flora and fauna.

. Protect significant habitat of salmonids (trout or salmon).

. Maintain amenity values.

. Ensure water quality is safe for contact recreation.

. Safe guard Ngai Tahu cultural values.

. Maintain or improve water quality for stock drinking-water supply.

. Maintain or improve the functioning and health of estuaries and coastal lakes.

[Ecological heath indicators; macrophyte indicators; periphyton indicators; siltation indicators;

microbiological indicator]

2.4. Geology and Soils

Please refer to Appendix G - HWP Waitohi Irrigation and Hydro Scheme: Engineering Report
(Riley Consultants Ltd; September 2011) and Appendix B - Assessment of Environmental
Effects for Stage 1. HWP Waitohi Irrigation and Hydro Scheme (Pattle Delamore Ltd;

September 2011).
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2.4.1. Stratigraphic Setting

The published geological map for the area (Geology of the Kaikoura Area, Institute of Geological
and Nuclear Sciences, 1:250,000 Geological Map 13, 2006) indicates that bedrock in the project
area comprises Esk Head Belt and Pahau terrane rocks. The Hurricane Gully dam area is
underlain by Esk Head Belt rocks, while the lesser three dam sites are underlain by Pahau terrane
rocks. The Esk Head Belt forms a 20 km-wide north-trending fault-b ound O6sut ur e
Rakaia (older - western) and Pahau (younger i eastern) terranes, which together form the Torlesse
composite terrane. Following juxtaposition of these three rock-bodies, the region has been further
disrupted by recent strike-slip faulting on structures within the Marlborough Fault System.

The Rakaia and Pahau terranes comprise predominantly sedimentary rocks which are typically
quartzofeldspathic, indurated, variably bedded, sandstone and siltstone, and less common
limestone, chert, and volcanics. The Esk Head Belt includes these rock types, albeit more-highly-
fractured (locally including 6melanged) .

Overlying bedrock on the Waitohi valley floor and lower slopes are thin discontinuous layers of
alluvial sediment, predominantly comprising sandy gravel. The Waitohi River and its tributaries
have incised into bedrock, forming a series of gorges on the site, mostly less than 10 m deep but
locally up to 40 m (Inches Road). The few alluvial deposits that do occur have very limited areal
extent and are generally less than 5 m thick. Alluvium only becomes widespread where the river
exits into the Culverden basin. Colluvial cover, however, forms a blanket over much of the project
area, though this is usually less than 3 m thick.

Notably, no Tertiary-aged or glacial sediments have been mapped in the project area. The closest
Tertiary-aged sediments are approximately 1 km northeast of the Lower Gorge 1 dam site, while
the closest glacial sediments occur on the east side of Lake Taylor 20 km northeast of the project
site.

2.4.2. Tectonic Setting

The project area is located in a tectonically very active zone on the east side of the Alpine Fault
which forms the convergent boundary between the Australian (west) and Pacific (east) tectonic
plates. In the upper South Island, a combination of compression, shear and local tension
associated with this plate boundary has resulted in formation of mountainous terrain and
sedimentary basins (e.g. Hanmer basin). Strain in this area has primarily been taken up along a
number of southwest to northeast trending faults which form the Marlborough Fault System. The
southern-most faults of this system are located less than 40 km north of the project area and
include the Hope, Conway and Kakapo faults (refer to Engineering Report in Appendix F for further
information).

The Waitohi River catchment area is flanked by two active northeast-southwest trending faults -
The Esk Fault and the Waitohi Downs Fault. Both of these faults are of similar length to the
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Conway and Kakapo Faults and also to the Greendale Fault which ruptured in the 4 September
2010 M7.0 Darfield Earthquake.

2.4.3. Geomorphology

The general geomorphology of the project area reflects influences of the underlying geology, the
current compressional tectonic regime (mountain building and erosion), and locally, from glaciation.

Key geomorphologic features of the project area are:

1 Predominantly moderately steep to gentle hill-slopes (most/all are farmed) interrupted by
smal | bl uf f sk naoncck efr kdn dbbebdlryoc k out cr ops. Ri dgel |
a series of peaks and saddles indicating changes in bedrock geology (thick
sandstone/siltstone beds) or possibly past instability.

1 In the lower reaches the Waitohi River and its tributaries, these watercourses have cut
gorges into bedrock; upper reaches are marshy with meandering watercourses.

1 A series of small (i.,e. 2 m to 5 m high) narrow (typically less than 15 m wide) terraces lines
both sides of the Waitohi River. These are evidently underlain by bedrock capped by a thin
(less than 3 m thick) discontinuous blanket of alluvium lapping with colluvium at the toe of
adjoining slopes. Terrace deposits and surfaces are often obscured by colluvium and
alluvial fans.

T Several knobbly | andforms (unuswual | andfor ms
and in the major tributary. These are possibly ice-sculptured features (roche moutonnées)
cored by resistant (sandstone) bedrock.

1 The right-angle bend in the Waitohi River immediately upstream of the proposed Hurricane
Gully dam location requires further investigation to examine why the river has made this
sharp change in route. Possible explanations include presence of a fault or juxtaposition of
bodies of bedrock with differing bedding/defect orientations.

2.4.4. Geological Materials

The main materials present in the Waitohi valley area are colluvium, alluvium and Esk Head Belt
and Pahau terrane bedrock units. Alluvial gravels are notably sparse, while Tertiary-aged strata
and glacial deposits are apparently absent.

2.4.4.1. Colluvium

Colluvium is gravity-transported sediment of variable composition (silt to boulders), and is typically
poorly consolidated. It includes scree and landslide deposits. On the project site colluvium
blankets hill-slopes and the toe of terraces.

2.4.4.2. Alluvium

Alluvium is water-transported (river) sediment, typically comprising sand and gravel, ranging from
poorly-consolidated (fan alluvium) to well-consolidated (terrace alluvium), and is typically highly
permeable. It includes terrace and fan deposits. Openwork lenses (i.e. lacking silt and clay) are
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likely to be present within terrace alluvium, though their extent and persistence and influence on
permeability of the terraces is unknown.

2.4.4.3. Esk Head Belt Bedrock

On the published geological map, bedrock in the Hurricane Gully and Seven Hills area is mapped
as Esk Head Belt rock. Although Esk Head Belt includes many rock types, the areas proposed for
these dams consist largely of interbedded siltstone and sandstone that has been stretched and
def ormed before solidifying (resulting in fAbroker

2.4.4.4, Pahau Terrane Bedrock

Bedrock in the Inches Road and Lower Gorge 1 areas consist of Pahau terrane rocks. This rock is
Esk Head belt bedrock that has not been subject to as much deformation and stretching. Within
the project area Pahau terrane rocks mostly comprise interbedded siltstone and sandstone, which
is typically steeply dipping.

[Note: for the geological setting for each of the specific dam and reservoir sites, refer to Section 5
of the Engineering Report in Appendix G)

2.4.5. Soils

The majority of the soils in the Amuri Basin are identified as Balmoral, Glasnevin and Culverden silt
and sandy loams, some of them stony (Sheet 6, Soil map of the South Island, DSIR, 1968).

Table 3: Soils Characteristics of the HWP Command Area

ID Soil Name Soil Description

13a Glasnevin Stony sandy loams, silt loams and shallow silt loam

13b Balmoral Mostly stony silt loams, some sandy loams

14b Culverden Mostly silt loams, stony silt loams

95a Waimakariri Sandy loams to silt loams; shallow and stony loams
Shallow

18d Domett Mainly silt loams

15e Waipara Mainly silt loams, some shallow silt loams

89 Temuka Silt loams to clay loams, some peaty loam topsoils

16fH Tipapa Hill Soils | Mostly silt loams

The soils bordering the Pahau River consist of Templeton and Eyre-Paparua silt and sandy loams,
and the soils bordering the Hurunui and Waitohi Rivers are Waimakariri and Waimakariri shallow
sandy to silt loams. A small proportion of the area in the Amuri Basin consists of other soils.
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Soils in the Scargill and Omihi Valley mainly consist of Glenmark silt loams to sandy loams and
Waipara silt loams. Soils in the Amberley and Kowai area mainly consist of Mairaki silt loams,
Waipara shallow silt loams and Waimakariri sandy to silt loams.

2.5. Land Use

Existing land use and their proportion in the irrigation areas are summarised in Table below.

Table 4 Summary of land use in irrigation area

Land Use (%)
Irrigation Area - = :

Arable | Stock Dairy DEUY Ve RO Other

Support | culture | culture

Omihi 8.27% 84.29% | 0.00% 3.72% 0.00% 0.00% 3.72%
Scargill Valley 5.69% 88.42% | 0.00% 3.03% 0.00% 0.00% 2.87%
Upper Waipara/
Masons flat 3.51% 93.46% | 0.00% 2.62% 0.30% 0.00% 0.11%
Peaks/Hawarden
south of Waitohi 9.16% 77.49% | 4.64% 7.67% 0.00% 0.04% 1.00%
Balmoral Forest & 100.00
adjacent area 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% %
Existing Balmoral
scheme 0.00% 0.00% 58.16% | 41.84% | 0.00% 0.00% 0.00%
TOTAL 5.41% 65.79% | 2.27% 4.39% 0.05% 0.01% 22.08%

Source: Distribution and Demand for Irrigators in Hurunui District (Hurunui Water Project, June 2009)

Land use in and surrounding the proposed dam locations are predominantly rural with some areas
of pastoral grazing (e.g. on the river flats). Associated farm buildings, farm tracks and grazing stock
are therefore set against the backdrop of ridgelines and rocky slopes.

2.6. Landscape and Visual Features

Please refer to Appendix H i HWP Waitohi Irrigation and Hydro Scheme: Assessment of
Landscape and Visual Effects (Rough & Milne Landscape Architects Limited; September
2011).

The Waitohi and Hurunui Rivers are both contained within the Canterbury Region. The Waitohi
River rises on the eastern edge of the mountain ranges and is essentially a major tributary of the
Hurunui River. It eventually joins the Hurunui River after traversing the Amuri Plain, immediately
north of the Hurunui settlement.

The Hurunui is one of nine significant rivers within the region, which include (north to south) the
Conway, Waiau, Ashley, Waimakariri, Rakaia, Opihi, Pareora and Waitaki rivers. These rivers
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typically arise from mountainous or glacial origins along the Main Divide and extend as braided
rivers across the plains towards the east coast.

Pastoral farming is the predominant land use although exotic plantation forests are also typical of
the area. These land uses are more intensively developed over the Amuri Plains. The largest
commercial forest plantation is Balmoral Forest. It extends across the entire Amuri Plain, bounded
by Dry Stream to the north and the Hurunui River to the south.

State highway 7 (SH 7) traverses north-south across the Amuri Plain linking the largest rural
service towns of Waikari to the south and Culverden to the north. Beyond Culverden, SH 70
branches east towards Rotherham and Waiau before heading towards the coastal town of Kaikoura
and at the Waiau River SH 7A branches west to Hanmer Springs.

The project area is relatively sparsely populated with a number of small settlements scattered
across the Plain. Hawarden is the closest settlement to the WIHS and is essentially a small rural
service town which lies at the southern extent of the Amuri Plain. Smaller settlements such as
Masons Flat, Horsley Down, Medbury and Hurunui are located at main road intersections on the
Plain.

Virginia Road provides access to the southern reaches of the Waitohi River on the southern side of
the Cavendish Hills, and its headwaters, between the Puketeraki and Pancake ranges. Places of
note accessed from Virginia Road include a number of farms such as Gola Peaks, Mt Noble, Mt
Virginia and Mt Whitnow. Of these all, except Gola Peaks, are located close to the Waitohi River.
The reservoir created by the Hurricane Gully dam will extend up to the Gola Peaks locality, which is
adjacent to Bridge Creek i a tributary of the Waitohi River.

Public vehicular access to the Hurunui River is provided via the unsealed Lake Sumner Road. This
road and Inches Road afford access to the middle reaches of the Waitohi River. On entering the
hills Lake Sumner Road crosses a bridge and heads west along the true left of the Waitohi River.
Some 500 m upstream from the Lake Sumner Road Bridge the Lower Gorge dam is proposed and
another dam, to be known as Inches Road dam, is proposed at the intersection of Inches Road and
Lake Sumner Road.

At the confluence of Jacks Stream and the Waitohi River, Inches Road extends approximately 2 km
southwest from Lake Sumner Road, along the Waitohi River valley, to Seven Hills. Beyond this, 14
km of winding four wheel drive farm roads provide access across private farmland through the
narrow Waitohi River valley that meanders between the peaks and ridges of Mt Oval and Mt Noble
and the lower Cavendish Hills to the east. Permission from the land owner is required to access
this stretch of the Waitohi River valley. It is along this 14 km of the Waitohi River valley that the
proposed Hurricane Gully and Seven Hills dams, and their associated reservoirs, are proposed to
be located.

Further details of specific landscape features are included in the Landscape and Visual Report in
Appendix H.
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2.7. Climate and Meteorology

New Zeal andés <cl i mat e ondnthd Sduth Pavificn SodithenyOceant Strong o s i t
moisture-carrying westerly winds hit the West Coast and deposit large amounts of rainfall. As those

winds cross the Southern Alps, they warm up and become the dry Northwester characteristic of the

East Coast of the South Island. The north of the country is also strongly influenced by conditions in

the tropics, as tropical cyclones moving south can bring damaging rainfall events.

The climate in the Hurunui area is similar to the Canterbury plains with a fairly consistent rainfall
from month to month and a seasonal variation in temperature and evapotranspiration.

The mean monthly rainfall, evapotranspiration and temperature for the command area are shown in
Table below.

Table 5 Monthly rainfall and evapotranspiration data

Month Rainfall* (mm) Evapotranspirationl (mm) Temperature2 (°Cc)
January 37 135 17.25
February 41 104 16.89
March 49 84 14.66
April 45 49 11.68
May 46 30 8.36
June 53 21 5.75
July 60 21 5.27
August 57 35 6.80
September 47 59 9.32
October 50 90 11.34
November 43 111 13.05
December 43 130 15.86
Average 570 870 11.35

(Source: Statement of Evidence of Gareth Renowden to Water Conservation Order hearings (March 2009)

There is some variation in the rainfall and evapotranspiration within the command area as
a result of the influences of the mountains and the sea. This is further detailed in Section 6.2 of the
Hydrology Report contained in Appendix B.

2.8. Catchment Description

Please refer to Appendix B i Assessment of Environmental Effects for Stage 1: HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011) and Appendix E - HWP

! Based on synthetic daily rainfall and PET data from 1972 to 2011 produced by NIWA on a 5km x 5km grid.
% Based on data from Culverden climate station from 1983 to 2011 (NIWA agent number 4527).
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Waitohi Irrigation and Hydro Scheme: Assessment of Sediment Transport Effects (Pattle
Delamore Ltd; September 2011).

2.8.1. General Catchment

The 2670 km? Hurunui River catchment originates on the eastern side of the Southern Alps in
North Canterbury and flows in a westerly direction out to the coast just north of Sail Rock. The
catchment is tectonically active with the underlying geology being predominantly greywacke. The
annual rainfall of the catchment varies from 6000 mm in the headwaters down to 700 mm on the
Amuri Plain. Catchment vegetation is a mixture of tussock grassland, gorse, broom and native
forest. An important feature of the upper catchment is the glacial lakes, the largest being Lake
Sumner. This previously glaciated valley is damned by its terminal moraine and the resulting lake
has trapped approximately ¥z the sediment generated by the catchment in the preceding years.
The Waitohi River is a major tributary of the Hurunui River with a catchment area of approximately
268 km?. The Waitohi River drains the southern region of the Amuri plain extending from the low hill
country of the Waitohi Downs up to the Puketeraki Range.

2.8.2. Specific Reaches

2.8.2.1. Hurunui River T (at Pump Station) Intake 3 to (at Mandamus)
Intake 1

This reach of the Hurunui River includes the Hawarden Gorge which the river flows through just
before being joined by the Mandamus River at the head of the Amuri Plain. The channel upstream
of the gorge to the intake site is generally bordered by confining river terraces and hill country. The
width is typically 50 m and the river channel is steep (1:200) with coarse gravel and boulders on the
bed. The approximate particle size distribution of the bed material is provided in Appendix B of the
Sediment Report.

2.8.2.2. Hurunui River i (at Mandamus) Intake 1 to SH7

The Hurunui River widens to approximately 400 m once it reaches the Amuri plain and takes on a
braided form typical of other South Island gravel bed rivers. There is generally a main braid that
takes a substantial portion of flow along with a number of minor braids taking the remaining flow.
The slope remains steep at 1:200 and the river bed material has a similar particle size distribution
to that of the upstream reach. The approximate particle size distribution is provided in Appendix B
of the Sediment Report.

2.8.2.3.  Hurunui River - SH7 to Lowry Peaks Gorge to the Sea

This reach of the river is similar to the reach immediately upstream but is notable in terms of this
study as the point from which the Waitohi River joins the Hurunui. The Hurunui flows through the
Lowry Peaks Gorge as a single thread before flowing out to sea via a small lagoon and barrier
beach.
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Downstream of SH7 and the confluence of Waitohi River the combined effects of the Waitohi Dams
and the abstraction of water from the Hurunui will become evident. The reduction in bedload
transporting capacity in this reach is estimated to be 1,400 T/yr but this is approximately balanced
by the reduction in bedload from the Waitohi (1,342 T/yr) as a result of the sediment trapped in the
dams. In terms of suspended load at this point the total annual supply is reduced by approximately
22,000 T making up 5 % of the 490, 000 T/yr estimated for this reach of the river and a 0.4%
reduction to the coastline.

2.8.2.4. Waitohi Upstream of Dams

The headwaters of the Waitohi are steep grazed farmland with patches of tussock and matagouri.
The Waitohi River is a steep single thread channel approximately 15-20m wide in this reach and
flows through a short gorge section before emerging onto the Amuri Plain.

2.8.2.5. Waitohi Downstream of Dams

The Waitohi River, like the Hurunui, widens significantly upon reaching the Amuri Plain. It increases
to a width of approximately 125 m and takes the form of a small braided gravel bed river. It is also
very steep (1:170) and has a bed made predominantly of medium/coarse gravel. The approximate
particle size distribution is provided in Appendix B of the Sediment Report.

2.9. Hydrology

Please refer to Appendix B i Assessment of Environmental Effects for Stage 1: HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011).

2.9.1. General Catchment Hydrology Description i Hurunui River

Several reports describe the hydrology of the Hurunui catchment in detail. The most notable
reports include Mosley (January 2002), Facer (2003), Bowden (1977) and Morland (1994). This
description of the Hurunui catchment draws on information from these reports and available flow
data from recorder sites in the Hurunui catchment provided by ECan.

The total Hurunui River Catchment area is approximately 2,671 km2 and is bounded by the Waiau
catchment to the north and the Waimakariri, Ashley and Waipara catchments to the south. The
catchment of the Hurunui River is shown in Figure A5 in the Hydrology Report.

The river has two main branches upstream of the Hurunui/Mandamus confluence, these being the
North Branch including Lake Sumner and the Hurunui South Branch. Lake Sumner influences the
magnitude and duration of flood flows moving down the North Branch. The peak of a flood is
lowered as water passes into storage and the rate of recession decreases as water is released
from storage after the peak has passed. Both branches have their headwaters in the Southern Alps
but the North Branch has a significantly greater portion of its area in the Alps. There are numerous
alpine, foothills and lowland tributaries. Both branches flow through dry, extensively grazed grass
and shrublands before forming a single channel as far as the Amuri plains. There the river
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becomes braided, and with the exception of a gorge through the Lowry Peaks Range, remains so
to the sea.

Some of the water balance in the Culverden area has been modified by existing irrigation schemes.
Some formerly dry streams now carry water. The river enters the Pacific Ocean approximately 11
km south of Cheviot and the river mouth is narrow, having no delta or mudflats.

Elevations in the Hurunui catchment range from 0 m at the River mouth to 1980 m at its
headwaters. The catchment has one extensive flat area, the Amuri Plains, formed by broad
coalescing glacial outwash fans. The plains lie between the Main Divide and the coastal hills and
vary in elevation from 150-275m. Some 44.5 percent of the catchment is at an elevation less than
400 metres and 8 percent of its headwater area is at elevations in excess of 1500 m.

Hydrologically the catchment contains three regions:

1 The Eastern Alps region covers the upper reaches of the catchment, characterised by
prevailing winds from the west and highest rainfall.

1 The Canterbury Plains hydrological region covers the area of the Amuri plains. This is the
area of lowest rainfall and small surface runoff especially in the summer months.

1 The Hurunui hydrological region, which comprises the rolling hill country and includes
some of the ranges just east of the main divide. Average annual precipitation is of the order
of 800 - 2,000 mm.

Figure A6 of the Hydrology Report is an isohyetal map which shows average annual rainfall totals
within the Hurunui catchment sourced from NIWA. Rainfall ranges from around 6000 mm/year in
the Southern Alps to around 700 mm in the Amuri Basin. Most of the rain in the catchment occurs
with north-westerly rains resulting in heavy falls over and just east of the Divide. The isohyetal map
indicates a rapid decrease in rainfall totals with distance further east of the divide.

2.9.2. General Catchment Hydrology Description i Waitohi River

The Waitohi River is part of the Hurunui catchment and at the confluence with the Hurunui River it
has a total catchment area of approximately 285 km?. The catchment is bounded by the Hurunui
River catchment to the north, Seaward River to the west and the Waipara catchment and Waikari
catchment to the south (See Figure A5 of Hydrology Report). The Waitohi River leaves the hills at
Lake Sumner Road Bridge and is a braided shingle river where it flows through the Amuri Plains.
Elevations in the Waitohi catchment range from approximately 190 m at the confluence with the
Hurunui River to approximately 1300 m at its headwaters.

The isohyetal map of the Hurunui catchment (Figure A6 of Hydrology Report) shows that rainfall in
the Waitohi catchment ranges from around 1600 mm/year in the upper catchment to around 700
mm/year in the Amuri Basin.
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The most recent hydrological report on the Waitohi River is the Facer (2006) report. This report
reviews the low flows in the Waitohi River at several different locations. Figure A8 of hydrology
Report shows the estimated natural gains and losses at and downstream of Lake Sumner Road
Bridge under 7D-MALF conditions (copy from Facer, 2006 report). The estimated 7DMALF and
mean flow for each location is summarised in Table 6 below.

Table 6: Estimated Natural 7D-MALF for Waitohi River Sites (L/s)

Waitohi River Site Name Catchment Area 2006 estimate Estimated
above site (km?) of 7D-MALF Mean

Lake Sumner Road Bridge 128.7 124 1310
Powers Road Bridge 1394 103 1349
Bakers Road Ford 154.9 0 1330
Mgdbury Road (Upstream) 1574 19 1942
Bridge
State Highway 7 256.8 182 1927
1.6km Upstream Hurunui

. 268.1 338 1756
River confluence

In summary the relevant conclusions from this report are:

1 The Waitohi River flow disappears subsurface through its middle reaches, and would have
done naturally, pre irrigation. The flow emerges again between the Medbury Road Bridge
and the State Highway 7 site.

1 Assuming natural conditions, the flow at the Lake Sumner Road Bridge would have to be in
the vicinity of 150 L/s for there to be a flow of about 25 L/s at Bakers Road.

2.9.3. Availability of Water
2.9.3.1. Hurunui River

The rate at which run-of-river water can be abstracted is subject to the Hurunui River flow
allocation rules. Currently there are three flow regimes (sets of rules) operative for the Hurunui
River: the 1980 Plan Water Allocation regime (current regime), the Balmoral Irrigation Scheme
regime and the modified Mosley Regime (Familton, July 2007). It is recognised by Environment
Canterbury (ECan) that having three different flow regimes is not desirable and a new Hurunui
River Flow Regime was notified by ECan (Variation 8) in 2008. Variation 8 was withdrawn and
recently the Proposed Hurunui and Waiau River Regional Plan (September 2011) was notified
which proposes a new flow regime for the Hurunui River. This Regional Plan has a proposed pre-
and post-storage flow regime. The pre-storage flow regime is applicable when the storage capacity
is less than 20 million m3 and the post-storage flow regime applies when the storage capacity
exceeds 20 million m3. The proposed post-storage flow regime is the relevant flow regime for stage
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2 of this project since the proposed storage has a capacity greater than 20 million m3. Table 7
shows the minimum flows for each of the existing flow regimes (A-block) together with the
66 Proposed Regional Pl an post storage flow regi me

Table 7: Minimum Flow for the Current, Balmoral Irrigation Scheme, Modified Mosley and
Variation 8 flow regimes

Flow Jan | Feb | Mar | Apr | May |Jun | Jul | Aug | Sep | Oct | Nov | Dec
Regime

Current 10 10 10 10 10 10 10 |11 13 17 16 115

Balmoral 12 12 12 12 12 12 12 | 13 15 19 18 135
Irrigation
Scheme

Modified 15 12 15 15 15 15 15 |15 20 20 20 20
Mosley

Regional 15 12 12 12 12 12 12 | 13 15 15 15 15
Plan pre
storage

In addition to these minimum flows the current flow regime has a 1:1 flow sharing provision which
limits the proportion of the available flow that can be abstracted at flows above the minimum flow.
All other flow regimes presented in Table 7 do not have a sharing regime above the minimum flow.

This AEE is based on the 066Proposed Rdhgisthamdst pl art
recent flow regime and is the one with which the proposed irrigation scheme will comply.

Therioposed Regi onal Pl an post st or agaadBfahddCwloake gi m
allocation limits for the Hurunui River. Table 8 shows the proposed flow regime as set out in the
Proposed Regional Plan.
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Tabl e 8: Proposed Hurunui andt oMaa aaido Relgli om aRe Pil men (A3 /es )

Month Minimum | Allocatio Flow for Gap Minimum | Allocation | Flow for Minimu Allocation | Flow for Total

flow for n limit for | 100% use | between | flow for B | limit for B 100% use | m flow limit for C | 100% use Allocation

A A permits [ of A A and B permits permits of B for C permits of C water

permits water water permits
January 15 6.2 21.2 5.8 27 10 37 n/a n/a 0 16.2
February 12 6.2 21.2 8.8 27 10 37 n/a n/a 0 16.2
March 12 6.2 18.2 8.8 27 10 37 n/a n/a 0 16.2
April 12 6.2 18.2 8.8 27 10 37 n/a n/a 0 16.2
May 12 6.2 18.2 0.8 19 10 29 n/a n/a 0 16.2
June 12 6.2 18.2 0.8 19 10 29 n/a n/a 0 16.2
July 12 6.2 18.2 0.8 19 10 29 n/a n/a 0 16.2
August 13 6.2 19.2 0.8 20 10 30 n/a n/a 0 16.2
September | 15 6.2 21.2 5.8 27 10 37 n/a n/a 0 16.2
October 15 6.2 21.2 5.8 27 10 37 n/a n/a 0 16.2
November 15 6.2 21.2 5.8 27 10 37 n/a n/a 0 16.2
December 15 6.2 21.2 5.8 27 10 37 n/a n/a 0 16.2
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Based on recent discussions with the Amuri Company Ltd it is assumed that A-block water from their

existing A-block consent (i.e. 5 m3/s) can be used to irrigate the command area for stage 1 when it is

not being used by the Amuri Scheme. In other words the Amuri Scheme will irrigate their land first and

if there is no demand or iif the delmanikd wast dreé si st hawna
irrigate the command area on the south side of the Hurunui River.

2.9.3.2. Waitohi River

The current minimum flow site for the Waitohi River is just above the Hurunui confluence and was set

by the Hurunui River Water Management Plan (1980) at 350 L/s. In February 2008 Environment

Canterbury reviewed the minimum flow and minimum flow site and in their ®raft Flow and Allocation

Regi me: Wai t ohi River, Sheep Dip CRamiltok, 2008) dheyWa s h pen
comment that dhe current minimum flow site is inappropriate because the flow is coming from

surfacing groundwater sourced from the Hurunui not directly from the flow in the Waitohi River. A new

minimum flow site is needed and the site identified, that would be useful for this purpose, is one

above all the takes at Lake Sumner . PRBdadgimpBre thege at N
overall management of this water resource a permanent flow recorder site was installed at Lake

Sumner Road Bridge in December 2007.

In summary the draft report mentioned above (Familton, 2008) recommends that the minimum flow
site for the Waitohi River should be the Lake Sumner Road Bridge with a recommended minimum
flow of 100 L/s in summer (1 October to 30 April) and 130 L/s in winter (1 May to 30 September).

The recommended summer minimum flow of 100L/s is based on the NIWA (2004) guidelines of 80%
of the 7-day Mean Annual Low Flow (7D-MALF) whereas the winter minimum flow is based on the
7D-MALF. For a full discussion on Waitohi in-stream values and the considerations which lead to
these minimum flow recommendations the reader is referred to the Hamilton (2008) ECan Draft
Planning Report and the Gabites (2006) Low Flow Report.

For this application it is proposed to set a conservative minimum flow release of 250 L/s at the outlet
of Inches Road Reservoir (approximately 3km upstream of Lake Sumner Road Bridge). This minimum
flow is significantly higher than the estimated 7D-MALF (124 L/s, Gabites, 2006). Based on the
assumption that existing takes will become part of the scheme (see section 2.5 of the hydrology
Report) this will result in continuous flow of the Waitohi River except when the reservoirs are at its
lowest operating levels.

2.9.3.3. Existing Water Takes

Currently the natural hydrology of the Hurunui River has only been modified by abstractions below the
Mandamus River confluence. Based on resource consent data supplied by Environment Canterbury
and Familton (July 2007) the current abstractions in the Hurunui River catchment can be summarised
as follows:

- There are currently 127 water permits that authorise the abstraction of surface water and
hydraulically connected groundwater from the Hurunui River and its tributaries. An additional
6 applications for water permits are in process as at August 2011. A list with all current
abstractions is included in Appendix C of the Hydrology Report.

- The sum of all surface water allocations for all surface water bodies in the Hurunui Catchment
is approximately 11 m®/s.

PAGE6



- Apart from a small amount of domestic and stock water use, the demand for water from these
existing takes is to provide an irrigation water supply.

- Current main stem allocation totals around 7.9 m®s with the Amuri Irrigation Company Ltd
taking 5.0 m3/s and other irrigators taking a sum total of 2.9 m3/s. A total of 6.2 m3/s is taken
above the Pahau confluence and 1.7 m*/s downstream in the Domett Plains reach.

- The largest take is by the Amuri Irrigation Company Ltd which takes 5 m®/s from the Hurunui
River just below the Mandamus River confluence.

- Current allocation in the Waitohi River totals 275 L/s, however only 3 takes have a minimum
flow condition attached to the consent. These 3 takes have a total allocation of 102 L/s.

It is expected that consent holders in the area will buy into the scheme. A large proportion of the
existing irrigators in the Waitohi River are already shareholders in the scheme and based on
discussions between HWP and shareholders (with existing consents) this is considered a reasonable
assumption. The three takes with a minimum flow condition attached to the consent all have their
irrigable land within the stage 1 command area.

2.9.4. Water Quality
29.4.1. General

Chapter 4 of the operative NRRP (Section 4.1) describes the water quality of the region as follows:

iMuch of the region's surface water and groun
bodies are still largely in their natural state. Human activities, however, have greatly increased the
concentrations and types of contaminants entering the region's water bodies. The impact of these
activities on water quality varies throughout Canterbury. In most places, they are relatively minor
compared to other parts of New Zealand and the rest of the world, but in some areas the impacts are

dwater

significant, restricting the use of water for dr
Environment Canterbury displays on its website (http://map.ecan.govt.nz/waterquality/) the water

guality results for 46 freshwater #Arecreational
qguality for swimming. Data for the Hurunui Ri ver

data are reported for the Waitohi River.

The activities the subject the resource consents being sought by HWP for the Waitohi Irrigation and
Hydro Scheme involve the take, use, divert, damming and discharge of water. While changes in flows
that result from the scheme may affect water quality, the proposal intends to meet the environmental
flow regime established by ECan in the Proposed Hurunui Waiau River Regional Plan, and therefore
water quality issues are addressed accordingly. No specific water quality testing or monitoring has
been undertaken for the consents being applied for. It is recognised that are suite of further consents,
including for future land use changes that may affect water quality, are required as Phase 2 of the
project, and water quality testing and monitoring would be undertaken then.

2.9.4.2. Hurunui River

The HWP did consider water quality issues relating to South and North Branches of the Hurunui River
as part of the resource consents lodged with Council for a hydro and irrigation scheme for the South
Branch and Lake Sumner. That assessment found those rivers are generally good quality, which is to
be expected given that their upper catchments are largely covered by protected indigenous forest on
conservation land. Sampling of the South Branch in three locations (from the gorge near the proposed
dam site to the road bridge above the Confluence with the Hurunui River North Branch) in February of
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2009 returned low to no contaminants in the water, although the pH indicated an unusually alkaline
water condition.

ECan references (Hayward 2001) indicate that the lower river is not in its natural state and that it has
a number of seasonal water quality issues, not least being nutrient and bacteria. Above the
Mandamus the flow, the substrate and the bank/channel morphology are near natural, meaning they
do not show particular signs of modification or degradation by human use or wider land use activities.

2.9.4.3. Waitohi River

There is very little water quality data for the foothills section of the Waitohi River.

Sediment outputs for the catchment were estimated from the rebuttal evidence of Young (2009)

during the Hurunui Water Conservation Hearing.

he included an estimate of the sediment loading. Of note is that the Waitohi is not a large source of
sediment. Table 9isrepr oduced from Youngbs evidence.

Table 9: Sediment estimates by river sub-catchment of the Hurunui catchment.

River Sediment loading (kt/y)
Mandamus 25

North Branch (after lake Sumner) 67

South Branch 237

Dry Stream 5

Pahau 27

Waitohi 24

Waikari 11

2.9.5. Groundwater

Please refer to Appendix D i Potential Groundwater Effects Arising from the HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011).

2.9.5.1. Overview of Hydrology and Hydrogeology

The upper Waitohi River mainly flows in a single channel from its upper reaches near Block Hill until it
reaches the plains in the Culverden Basin. The river gains in flow from a number of tributaries
including Retreat Creek, Bridge Creek and Jacks Stream. The mean flow at the Lake Sumner Rd
Bridge, where the river emerges from the foothills, is 1.3 ms (PDP, 2011a).

Geological mapping of the area (Gregg, 1964) shows that the upper Waitohi Rover flows across
indurated greywacke and argillite sediments of the Mesozoic Torlesse Supergroup that form the
basement rock in the area. These sediments also contain beds of basic volcanics with associated
sediments.

At the Lake Sumner Rd Bridge, the river is incised into low permeability bedrock strata of the foothills,
which will restrict the rate of seepage into and out of the river. A small bed of volcanics occurs within
the greywacke at this point. The river flow at this location is expected to represent most of the total
flow in the river, as the river channel occupies most of the width of the gravel bed (around 10 m) and
the riverbed gravel thickness is expected to be quite small, based on the mapped geology.
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Based on the information that has been reviewed for the Groundwater Effects Report, the conceptual
model of groundwater-surface water interaction is as follows:

1 The Waitohi loses water to the groundwater system as it leaves the foothills, particularly
between Powers Rd Bridge and Bakers Rd Ford, although a proportion of the measured loss
is likely to reflect an increase in subsurface flow through the riparian gravels.

1 The Waitohi gains water from groundwater and surface water tributaries below Bakers Rd
Ford and the Hurunui confluence. The groundwater recharge will partly be due to rainfall
recharge on the Plains and partly water that has been lost from the river in the upper reaches
to the groundwater system that is re -entering the river. As well as seepage losses from the
Hurunui. The groundwater levels are high in the lower part of the basin due to the barrier
formed by the basement rocks outcropping to the east of the basin.

More groundwater level information and river stage heights would be required to improve the
understanding of groundwater-surface water interaction along the lower Waitohi River, although the
existing information is considered sufficient for the broad scale assessments presented in the
Groundwater Effects Report.

2.9.5.2. Relationship Between Groundwater Recharge and Waitohi River
Flows

As described in section 2.2 of the Groundwater Effects Report, there is likely to be relatively little
underflow at Lake Sumner Rd Bridge, so the surface flow measurements provide a measure of most
of the flow in the river system at that point. However, downstream on the plains, the river widens into
a broader alluvial riparian gravel zone, with a resulting loss of surface flow. Part of this loss is
expected to represent an increase in subsurface flow in the riverbed gravels.

Between Lake Sumner Rd and Powers Rd bridges, a small average gain occurs in winter (around 40
L/s), while a small average loss occurs in summer (around 20 L/s). The largest loss of flow occurs
between Powers Rd Bridge and Bakers Rd Ford. Over this reach, the average loss is around 140 L/s
in winter, while in summer the average loss (haturalised to account for abstractions) is around 125
L/s. The total increase between Bakers Rd Ford and the Hurunui Confluence totals around 450 L/s in
winter, while in summer the total increase is around 350 L/s.

Based on the gauging data, the groundwater level data and the subsurface flow calculations, it is
likely that in winter the higher losses observed between Powers Rd Bridge and Bakers Rd Ford are in
part due to a proportional increase in subsurface flow due to the higher river stage. Higher winter
groundwater levels are likely to contribute to the increased gain in flow in the lower reaches over the
winter months. In summer when flows are lower, the river loses less water in the upper reaches, but
also gains less water in the lower reaches.

Overall the groundwater level and gauging data indicate that flow changes are fairly consistent across
the river. The variation in the flow changes is likely to be due to differences in river-groundwater
interaction depending on the level of the riparian groundwater relative to the river level and due to
tributary inputs in the lower reaches. When flows are lower the river tends to lose less water in the
upper reaches, but also gains less water in the lower reaches.
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2.9.6. Freshwater and Terrestrial Ecology

Please refer to Appendix F i HWP Waitohi Irrigation and Hydro Scheme; Assessment of
Ecological Values and Effects (Boffa Miskell Limited; September 2011)

2.9.6.1. Ecological Context

A description of the physical environment (including geology, soils, climate, hydrology etc.) is provided
elsewhere in this AEE. The following context is specific to the ecological aspects of the area.

Historic vegetation is considered to have been mostly forest and tussock land (both short and tall
tussock). Extensive forest does remain near Mt Grey and in the Grey River catchment including red
beech, mountain beech and stands of rimu with minor kahikatea, matai and miro. These provide a
glimpse of the past forests of the hill-land and plains of the Ashley ED.

The catchment area covers some 268 ha, 103 ha being above the Jacks Creek Confluence (ECan
2006).

In the lower Waitohi River there are one reserve and two stewardship areas. The largest of these is a
compilation of marginal strips and a conservation area (Waitohi River bed, Horsley Downs). Further
upstream (at Waitohi Peaks) is the Waitohi River Government purpose wildlife reserve and Waitohi
Peaks settlement marginal reserve.

No lakes or waterfalls or other waterways or features of particular note occur in the Waitohi
catchment.

The Land Resources inventory records the proposed inundation site (areas above each of the
proposed dams) as land class 6 (non-arable land with moderate limitations). Higher up the

catchment, the | and use is |l argely the same or fAwor st

use potential around Virginia.

2.9.6.2. Significant Natural Areas (SNAs) and Other Protected Natural
Areas (PNASs)

Key points to note on SNAs and Other PNAs:

I Sections A7.1 and A7.1 (A) of the Hurunui District Plan (2003) do not identify any Significant
Natural Areas (SNAs) or potentially SNAs within the study site; However, Planning Map 17
identifies - Hurunui River: mainstem at location of both intake structures identified as
6Significant/ Potentially Significant Natur

1 There have been no Protected Natural Areas (PNASs) surveys of the Ashley, Sumner and
Torlesse EDs. As a result, no Protected Natural Areas (PNAs) or Recommended Areas for
Protection (RAPs) have been identified within the study site.

1 The Waitohi Peaks Settlement Marginal Strip is the only area of Public Conservation Land
(PCL) within the study site. It is situated below the confluence of Jacks Stream and the
Waitohi River and is within the proposed inundation area.

1 There are no QEII covenants within, or near the study site.

1 The Hurunui River is classified as a Wetlands of Regional Importance (WERI), a Site of
Speci al Wildlife I mportance (SSWI) and a
(ECan GI S) . There are no ot hewateMiBbRat for inBigekdlus
birdsdo within the study area.
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2.9.6.3. Aquatic Physical Habitat

The main stem of the Waitohi generally supports fair to good aquatic habitat. The major side
tributaries (Big Bush and Fake Big Bush) entering on the true left on the main stem are considerably
better aquatic habitats in terms of heterogeneity and reduced effects of land use, but are significantly
smaller waterways than the main Waitohi river with resulting lower aquatic habitat stability and area.

While the general scores of the main stem are around 140 (the upper end of fair to lower end of
good), there are nevertheless reaches where the habitat quality is over 250 and provides very good
aquatic habitat. These reaches are those areas where gradient changes give rise to boulder riffles
and bedrock bank outcrops. Over the study reach these areas represent only a small proportion of the
condition of the whole. The reach of the Waitohi immediately above the Big Bush Stream tributary is
one such area, with numerous falls, bigger and deeper pools with rock ledges, and boulder cascades.

The main stem, banks and water habitat at the aquatic sampling sites are illustrated and fully
described in Appendix 5 of the ecology Report.

2.9.6.4. Aquatic Biota
2.9.6.4.1. Fish

Historical records for the Waitohi are few. The River has only 10 records of fish in the Freshwater Fish
Data Base (NIWA). Records come from NIWA and DOC sampling in 2004 and 2009: one sample in
the lower catchment area (195m.a.s.l) and two higher up (but still on the plains (263 and 311 masl)).

Only 4 species of fish are recorded in the database: Canterbury river galaxid (Galaxias vulgaris),
upland bully (Gobiomorphus breviceps), long fin eel (Anguilla dieffenbachii) and Brown trout (Salmo
trutta). A further record is recorded in 1981 in Jacks Creek, a northern tributary from the foothills
(Canterbury galaxid, upland bully and one koaro (G. brevipinnis)), and there are two records from the
Wash Pen another lower plains Waitohi tributary. There, NIWA found upland bully and short fin eel
(A. anguillidae) and these are the most commonly recorded fish in the river.

There is little fishery data or survey or record of salmonids in the Waitohi. Anecdotal information
suggests that it is not a fishery resource; that no salmon spawn there; and that there are few trout
resources, primarily due to the river as a whole in the middle reaches often drying up or becoming
very low flow and partially dry (intermittent) Taylor (2007). The FWDB records brown trout once in the
lower main stem (3 individuals).

Records for the Waipara River, south of the Waitohi, are very plentiful and in this similar system 10
species have been recorded and include: Canterbury river galaxid, long and short fin eels, upland
bully, black flounder, torrent fish, blue gill bully and rarely brown trout, common bully (Gobiomorphus
cotidianus) and inanga. Torrent fish and blue gill bully were recorded in the lower coastal reaches
whereas the Waitohi has no coastal lowland reach.

Fish surveys carried out for the purpose of this assessment, in June 2011, add to the historical record.
Surveys covered 575 linear metres of the main stem and tributary habitat (approximately 845 m2 of
aquatic habitat) upstream of Inches Road and caught 331 fish. A further 50m in Big Bush Stream
under beech canopy returned 13 koaro.
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Long fin eel (Site 1) and koaro (Sites 4, 5, 6, 7, 8 ) are both threatened
Allibone et al 2010), while others recorded are considered not threatened. Common bully and koaro
both can establish land-locked populations.

Overall, the Waitohi main stem fish species are limited in diversity with only Canterbury river galaxid
and upland bully being common and abundant. Trout, eel and koaro are uncommon, no freshwater
crayfish were sampled and common bully reduced in frequency the higher in the catchment the
sampling.

2.9.6.4.2. Periphyton

Winter is an inappropriate season in which to sample periphyton in terms of the extent of growths and
potential periphyton nuisance levels or other aspects of excess periphyton. Consequently no
guantitative sampling was undertaken.

Thin mats of diatoms were visible at most sites sampled. At the majority of sites this thin (less than
0.5mm thick) mat was just visible as a brownish tinge on the surface of the substrate. The percentage
cover of filamentous algae at all sites surveyed was less than 5%. Didymosphenia geminata (Didymo)
has not yet been identified in the Waitohi River and no evidence of its presence was found during the
current survey.

2.9.6.4.3. Aquatic macro-invertebrates

There is no published baseline information on aquatic invertebrates in the Waitohi River in the
foothills.

The only published invertebrate survey in the wider Hurunui catchment was conducted by Stark et al.
(1976). Meredith et al. (2003) studied macro-invertebrate communities in the Hurunui as a part of a
study assessing the health of wadeable aquatic ecosystems in Canterbury. They found the biotic
habitat values of the Hurunui River to be optimal in six of 18 habitat criteria, good in three, fair in five
and poor in four of the criteria.

Benthic community composition

The benthic macro-invertebrate community of the Waitohi River and tributaries is similar to other
South Island east coast rivers in that it is dominated numerically by the mayfly Deleatidium with
prominent caddisfly components. Most groups (other than caddisfly) are represented by one or two
taxa, flies by 4, while caddisfly are typically represented by 8 taxa. Caddisfly make up around 40 to
50% of the species present.

In the Waitohi sampling data Deleatidium, Zelandobius, Aoteapsyche, Olinga, Potamopyrgus,
Austrosimulium and members of the Orthocladinae are prominent. The last three groups are more
common and indicative of more modified waterways, and while the compositional balance is similar
across the sampled sites, there are minor differences in the dominant groups and the spread of
prominent groups.

Habitat /invertebrate relationships

There is a range of aquatic habitat types within the main stem and tributaries of the Waitohi River -
essentially different forms of water flow and substrate type influenced by bed gradient and bank
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stability. Six aquatic habitat types have been identified to represent the aquatic habitat available on
the Waitohi system. They are:

1. Glides (includes pools): slow flow, very level and low energy habits with relatively uniform and
small substrates.

2. Runs: faster flows in narrower channel than Glides but also with a uniform and smaller
substrate (pebbles to medium cobble).

3. Weirs: particular components of fast runs where a line of large cobbles or small boulders has
formed across the waterway and causes a flow disruption. Often in fast riffle sections there
are numerous such weirs with the appearance of steps.

4. Riffles: faster flowing, reaches with broken water surface and a mixed size but frequently
larger cobble substrate.

5. Bedrock: those areas where solid rock forms the banks and often most of the bed, although
there are often gravels over the bedrock base. These are typically short sections but often
areas of narrowing water and faster flows.

6. Pool outflows: similar to glides but quite shallow, with even finer substrates.

Survey data from various aquatic habitat types was compiled to compare the dominant invertebrates
in sampled communities in the main stem habitats of the Rakaia, Rangitata, Waitaki the North and
South Branches of the Hurunui Rivers and the main stem of the hill country Waitohi River. This
comparison shows that the Waitohi River, as a whole, has a better than typical species richness, and
a higher EPT taxa representation than the other rivers. It must be noted that the Waitohi data is winter
data and the collection of data from the other rivers is at various times.

Invertebrate density

The data suggests that the Waitohi has comparable, but slightly lower, densities of Deleatidium
mayfly, generally much lower densities of Pycnocentrodes caddisfly, much higher densities of
Potamopyrgus snails, higher Aoteapsyche and similar densities of other common species in the
benthos. The data shows that the Waitohi in total has around 62% of the total density/m?® of the
Waitaki River (the bench mark for invertebrate abundance in Canterbury), but similar densities to
other east coast Rivers.

Based on these comparisons, the Waitohi is a river of moderate-low productivity. This reflects the
clean cobble, bed and sparse periphyton cover supporting a moderate invertebrate density.

Summary

The aquatic macroinvertebrate faunal communities are representative of the cobble substrate and
relatively clean and oligotrophic habitats present. = While densities and proportional taxa
representations suggest a typical Canterbury east coast river condition, the EPT ratios and QMCI
suggest a faunal group indicative of healthy waterways, supporting good ecological values, and clean
water. Given the trends reported in Canterbury for degraded water and correlated degraded
invertebrate fauna (e.g. Meredith et al 2003), the Waitohi system in the foot hills presents values
typical of relatively good quality aquatic habitat.

2.9.6.5. Aquatic ecological Values

The investigations show that the majority of sampled habitats in the Waitohi foothills main stem (or
tributaries) are in better condition than the
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Only site 5 (the main tributary stream on the true right bank) and Site 9 score below 80%. These site
val ues indicate figoododo condition, rather than

Combining the physical habitat assessment, the fish assessment and the macroinvertebrate
assessment based on sampling, a matrix has been drawn up to score the overall values of each
parameter in terms of: very low, low, moderate, high or very high. These values have then been
assessed alongside historical and comparative information to assign an overall aquatic ecological
value to the waterways sampled.

In summary, much of the Waitohi River (i.e. the main stem and the larger tributaries) is considered to
be of fAHIighodo overall aquatic ecologi cal vstablished
Regional reference condition for Canterbury Foothills streams. However, the value of the native (and
exotic) fish communities is low. While the abundance of Canterbury river galaxids was typical, the
density of native fish overall is low to moderate compared to other waterways of the Region.

2.9.6.6. Vegetation

The original vegetation of the Ashley ED and areas surrounding the study site has largely been
cleared and modified by fire and development for farming or forestry (Harding 2009). The ED is now
predominantly extensively farmed (sheep and cattle) hill country dominated by rough pasture
grassland and short tussock grassland (mainly silver tussock (Poa cita)). Analysis of aerial images
suggests indigenous scrub and shrubland cover is extensive within the Ashley ED, despite figures
derived from the Land Cover Database (Version 2) (LCDB2) showing that indigenous scrub covers
only 0.2% of the Ashley ED (10% if manuka and or kanuka is included). Rockland, tussockland and
scrub and shrubland communities have probably increased in extent following the removal of forest.
Indigenous forest (largely mountain beech forest) is confined to relatively small remnants in gullies,
particularly in the south of the Ashley ED, except for more extensive areas on the slopes of Mt Grey
(Harding 2009). Overall, the vegetation and habitats within the study site are fairly characteristic of
those found in the wider area and the Ashley ED.

In relation to wetlands, ribbons of swamp extend up the valley floors of some of the tributaries of the
Waitohi River. The two major wetland vegetation types are Carex secta wetland and Juncus rushland.
None of the wetlands are fenced and all are accessible to stock. Wetland condition varies depending
on the amount of browse and pugging primarily by cattle, but also by sheep. Pasture grasses provide
the main vegetation cover between the canopy of Carex secta or Juncus and the diversity of
indigenous wetland species is low. Generally the wetlands are not buffered and are surrounded by
pasture and/or shrubland.

Details of the existing vegetation in the inundation area; grassland types; fernland; shrubland and
scrub; forest and treeland; notable features; rare, common and distinctive plants; and weeds can be
found in the Ecology Technical Report in Appendix F.

2.10. Recreation Values

Please refer to Appendix J i Hurunui Water Project Waitohi Irrigation and Hydro Scheme
Tourism and Recreation Review (Rob Greenaway & Associates; September 2011).

2.10.1. Public Recreation Lands and Access

In the wider project area, there are public land areas managed by the Department of Conservation.
There is no reserve area directly affected by the proposal, although riparian areas in the lower Waitohi
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River and immediately below the proposed Inches Dam are located adjacent to areas with modified
flow regimes. There is little data in the Canterbury Conservancy Conservation Management Strategy
(CMS) (2002) to describe the recreation values of the reserves areas identified. Only the Seaward
Forest Conservation Area is described as having recreational hunting values, and the CMS is
otherwise silent.

There are also reserves in the wider project area administered by the Hurunui District Council. Two
reserves in the upper River will be inundated by the Hurricane Gully Dam 7 Virginia Road Esplanade
Road and Rutherford Esplanade Reserve. The Hurunui District Reserves Management Plan (the
Plan) identifies some ecological values associated with these, but no recreation values or facilities.
The Lower Gorge Dam will inundate the Waitohi Esplanade Reserve and a large proportion of the
Lake Sumner Road Utility Reserve. The Plan describes the Waitohi Esplanade Reserve as consisting

of , fa stand of willow trees that may be viewed fro
facilities are identified. The Lake Sumner Road Utility Reserve is the location of the intake and pump
site for the Waitohi Rur al Water Scheme and is O6inf.

trees be planted for soil conservation. The Waitohi Recreation Reserve is located downstream of the
proposed Inches Dam and is a regionally important swimming and informal campsite. The HDC is
currently in the process of leasing the Reserve to a private group to further develop the Reserve as a
formal camping ground.

In addition, there are formed and unformed roads and riverbeds in the study area where public access
is legal. Unformed legal roads extend along the Waitohi Valley from Lake Sumner Road to Virginia
Road, and into the head of Hurricane Stream from Lake Sumner Road. None of these accesses
follow formed tracks. Along the Waitohi River, the line of the unformed road often crosses bluffs and
in one section is confined to only the true left of the River. It would be difficult for the legal route along
the upper Waitohi River to be practically formed for foot or vehicle access. Unformed legal roads
extend from Virginia Road to the Seaward, Den and Puketeraki Conservation Areas, and so loss of
access along the Waitohi will not limit future access options to these reserves.

No Fish and Game angler accesses and legal roads to parts of the Hurunui River and the Waitohi
River are affected by the proposal.

2.10.2. Freshwater Angling

The 1980/81, 1994/96, 2000/01 and 2007/08 national angler surveys (NAS) report use levels, in
angler days, for the Hurunui catchment, which includes the Waitohi River (Table 10). These show that
the Hurunui River had a quiet period early this century compared with the 1990s, but with a recent
partial recovery in popularity. There has been very little activity on the Waitohi River, with it appearing
in the data sets in only the 2007/08 season, and with a very high margin of error suggesting frequent
visits by one or two respondents to the survey.

The 2007/08 season was reported to be a strong season for salmon angling in North Canterbury
(Unwin 2009). The lower Hurunui River, below the Mandamus confluence tends to be the more
popular angling section, with the added attraction of a salmon fishery as well as easier access than
the upper River.
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Table 10: Angler days in the Hurunui catchment

Hurunui Hurunui Hurunui Hurunui Waitohi Other
River above | River below | River lakes River tributaries
Mandamus | Mandamus | unspecific
1980/81° 17,000 n/a 0 0
1994/95" 17,110 + 3330 1860 0 0
2000/01° 2910 + 350 4370 + 850 1100 + 370 1830 0 0
2007/08° 4400 + 800 5660 + 950 2540 £ 730 6,110 220 + 200 60

The 2000/01 Hurunui River Recreation Survey (see Section 7.10 of Recreation Report in Appendix J)
indicated the most responses for preferred minimum flows for trout angling ranging from 15 to 20
m3/s, and from 20 to 30 m3/s for salmon angling.

2.10.3. Whitebaiting

Kelly (1988) in An Inventory of Whitebaiting Rivers in the South Island, described the Hurunui as a
6popul ar |l ocal fishery6 with dbdsmall numbers of

Interviews with whitebaiters carried out by Rob Greenaway in 2001 indi cat e Kell ybs
accurate at the time. Interviews indicated that whitebaiting on the Hurunui River occurs between the
river mouth camping ground and the river mouth - although the location of the mouth varies.
Interviewees suggested that it is not an excellent whitebaiting river compared with the Waiau - which
has good runs of 'bait6- and the Hurunui River are under more fishing pressure.

2.10.4. Rafting

A current web search of operators offering rafting on the Hurunui (The New Zealand Rafting
Association) indicates there is only one relevant commercial operator: Rafting & Moore, based in
Oxford. The company describes the Hurunui as Grade 3-4 and offer a five-hour day trip, with the
blurb:

Description: Flows through an isolated sub alpine valley. Much of the attraction lies hidden in the
Maori Gully, named after the people who once used the valley to cross the main water divide on their
way to the greenstone mines of the west coast.

The New Zealand Rafting Association also offers river rescue courses on the Hurunui.

3 Teirney et al 1987. Error margins were not reported. Upper and lower river were not subdivided.

# Unwin & Brown 1998. Does not include figures for child licence holders. Upper and lower River were not subdivided.
5 Unwin & Image 2003. Does not include figures for child licence holders.

® Unwin 2009.
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2.10.5. Kayaking, canoeing

The late Graham Egarr, one of the authors of the New Zealand Recreational River Survey, penned

perhaps the most comprehensive guides to kayaking and rafting in New Zealand. Two volumes were

published, one focusing on the North Island and the other the South (Egarr 1995). In each he lists his

choice of the best river trips and whitewater trips on each Island. The Hurunui River is listed as one of

37 6mostr opopulka trips (Maori Gully and Hawarden Gorg
di fficult whitewater tripsd in the South |Island ( Mac
kayaking resource.

Charles (2006) names some 85 South Island runs and focuses on the more challenging or interesting
rivers. The Egarrés 1995 New Zealanddés South 1sland
wide range of kayaking options (including the likes of the Avon and Heathcote Rivers in Christchurch

City). The Hurunui River is one of approximately 47 Grade 3 to 4 runs recommended by Charles.

Charles (2006) does not identify the Waitohi River as a kayaking resource.

Minimum flows for kayaking Maori Gulley were identified as around 15 to 18 m*/s. Maximum for
general users is 200 m?/s. Hawarden Gorge is kayakable at the same levels. For novices the river is
too high at 70 m®/s (preferred flow for neophytes is 35 to 40 m>/s i however at these flows the river
presents no challenge to more advanced paddlers).

2.10.6. Swimming

Environment Canterbury displays on its website the water quality results for 46 freshwater
irecreational swimming sites around Canterburyo to ac
Hurunui River is presented for sites at SH7 and SH1 (both &é6f ai r &6 at the date of thi
reported for the Waitohi River.

Further data on swimming can be taken from the Environment Canterbury Inventory of Recreation
Values of the Rivers and Lakes in Canterbury which suggests that both the frequency and intensity of
swimming activity are low on the Hurunui River and on the Waitohi River.

Interviews carried out in 2001 indicated that the Waitohi and Mandamus Rivers were popular
swimming spots, offering safe locations for children; the main flow of the Hurunui generally being too
strong, and its tributaries warmer. Swimmers were often locals and campers, especially those from
the Balmoral campground.

Online information indicates the presence of known swimming holes in the upper Waitohi River. Egarr
(1981) indicated swimming holes near the Sumner Road Bridge and at SH7. The Waitohi Recreation
Reserve appears to be the most accessible swimming site on the upper Waitohi River.

2.10.7. Hunting

Hunting activity is often difficult to quantify from a desktop study or literature review. Interviews with
participants and review of hunting permits issued by DOC are required.

The Fish and Game New Zealand) web pages devoted to hunting for the North Canterbury region
refer to gamebird hunting in the braided riverbed of the Hurunui River (mallard, paradise shelduck and
Canada goose).
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The Environment Canterbury Inventory of Values of the Rivers and Lakes in Canterbury suggests that
the frequency and intensity of hunting for waterfowl to be low throughout the Hurunui River and also
on the Waitohi River. Big game hunting is described as moderate in the upper Hurunui, but with no
activity in the lower River or the Waitohi. Moderate small game hunting was reported on the Waitohi,
but not on the Hurunui below Mandamus.

2.10.8. Jet Boating

There are no data to indicate that jet boating occurs on the Waitohi River.

Interviews carried out in 2001 indicated that jet boating use of the River occurs mostly below the
bottom of Maori Gulley. The main access points are at SH7, SH1 and the river mouth. The river got
‘quite a bit of use' but use was low when compared to the Waimakariri (which is closer to Christchurch
and is probably the most boated river in New Zealand). Much jet boat activity was by local anglers -
both salmon and trout. The river received use from throughout the region, but most use was probably
local. Lake Sumner was used, but access (towing a boat) is difficult. Access via the Loch Katrine
canal was popular.

Several club runs were held annually (around 30 boats), most frequently using the access at SH7 and
running up-river to the bottom of Maori Gulley ('The Chutes") or down river to SH1. Single day events
were also held from SH1 and Balmoral up and down river. There are no Hurunui River events on the
Canterbury JBNZ calendar for 2011-12 due to the Christchurch earthquake.

The Hurunui River is not used for jet boat racing. The upper sections especially are considered too
challenging.

2.10.9. Horse trekking

I nterviews carried out in 2001 i ndi mpeetoeaton with borig
stretches of open country without gateséo.

The area attracts much informal use, with many groups of riders, including pony clubs T many
passing over the Hope Kiwi Saddle on out to the Lewis Pass.

Hurunui Trails and Adventures and Alpine Horse Safaris offer commercial guided horse treks in the
area, with rides in both the Waitohi and Hurunui River catchments.

2.10.10. Tramping, walking, picnicking

The Lake Sumner Forest Park, and the Sumner lakes complex are popular visitor venues for casual
walks and more dedicated tramps. The well-known walking opportunities in the Hurunui District are
outside the areas directly affected by the proposal. However, walking and picnicking opportunities will
exist wherever public access is possible. Angler access points in the lower Waitohi and Hurunui
Rivers are good examples.

2.10.11. Four wheel drive, mountain biking

The accesses to Lake Sumner are recognised recreational 4WD routes. Sibly & Wilson (1996)
describe the main route from Lake Taylor to the upper Hurunui River. Sibly & Wilson (1996) and Sibly
& Wilson (1999) identify 160 off-road trips in the South Island and do not identify anything in the lower
Hurunui River or the Waitohi River.
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There are references online to four wheel drive club trips up the Waitohi valley (Appendix 3 of the
Recreation Report). The legal road in the Waitohi valley does not appear to underlie formed tracks
and crosses the River where there are no bridges. Any legal public access will therefore require
landowner permission.

2.10.12. Camping

Camping is popular at the Balmoral Reserve located by the Hurunui River at SH7 and another
campsite is located at the Hurunui River mouth. The Balmoral site is managed via a local
management committee i the Balmoral Recreation Area Charitable Trust. Interviews in 2001
indicated that it is a consistently popular site, with third generation campers often in residence. The
NZ Forest Service originally established the site as a campground after some encouragement by
locals. The camp is considered to take pressure off more ecologically sensitive and vulnerable areas.
The river is the focus of the campground and usually offers a relatively safe swimming environment
with swimmers using natural side pools separated from the main current - the river here is braided
and considered not as powerful a flow as it is below the irrigation intake.

The Domett Reserve Committee administers the Hurunui River Mouth Campground and employs a
caretaker during busy periods. The campground has no power, runs on an honesty box system and
has toilets provided.

Informal camping occurs along the banks of the Hurunui River where the Lake Sumner Road parallels
the water. This is often association with kayaking. The Jollie Brook site is popular, and is well-used by
school groups.

The Waitohi Recreation Reserve administered by the Hurunui District Council near the Lake Sumner
Road bridge is used as an informal freedom camping site, and at the time of writing, Council was in
the process of leasing the Reserve to a private operator to develop a formal camping ground.

2.11. Archaeology Values

Please refer to Appendix L i HWP Waitohi River irrigation and Hydro Scheme i Archaeology
Assessment (Witter Archaeology; September 2011).

2.11.1. History

The proposed project is located at the start of the mountains west of the road to Lewis Pass near
Lake Sumner. The terrain consists of the mountain ranges on the eastern side of the Southern Alps.
The Waitohi River Valley flows easterly, roughly parallel to the Hurunui River.

The area is well behind the coastal zone where most of the Maori oral history takes place (see Stack
1898, Taylor 1950, Brailsford 1996), and where the greater part of archaeological sites are recorded
(Challis 1995). It is notable however for being on a major greenstone trail for transporting pounamu
from the West Coast up the Taramakau River over the Harper Pass.

European settlers began entering the area in the 1850s, and in 1857 Leonard Harper (son of the
Bishop) and others crossed Harper Pass in (McRae 2001:15). The land was extensively used for
sheep pasturage, and in the 1860s the old Maori greenstone trail became a major travel route to the
West Coast gold field until Arthurdéds Pass was
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The nearest archaeological work is in the Weka Pass area where there are limestone caves and rock
shelters. Some of these have produced deposits with moa bone. They are particularly notable for a
substantial amount of rock art (Challis 1995).

2.11.2. Sequencing of Activities

A sequence of activity has taken place in the subject area from Maori times to the early European.

2.11.2.1. Maori

References in the literature to Maori activities or places was investigated. Work by Stack (1898),
Taylor (1950) and Brailsford (1997) were reviewed, but had relatively litle comment about Maori in
North Canterbury, and no reference to the Waitohi River or vicinity. In Challis (1995) maps were
shown of the Weka Pass area (p. 12 & 31) where moa bone in sites had been found and where there
were ovens. In the limestone outcrops of Weka Pass, Timpendean, and Gowan Hill, rock art has
been found (p. 41). This area however is over 10 km from the Waitohi River, and the geological map
shows that there are no suitable limestone outcrops for similar rock shelter sites in Waitohi River
valley (Ratenbury et al 2006).

Brailsford (1997:99, 120) describes the greenstone trail going from Lake Sumner, past Lakes Katrine

and Taylor, over the south branch of the Hurunui and into the main Hurunui. From there it went past

the Seaward River to Maori Gully where there was a rope ladder to climb out of the Hurunui gorge

and go over Jacks Saddl e. Mc Rae (1993:42) also ment.i
at Maor i Gul | vy. This route then goes over Jackods
Gorge, following the Waitohi River out onto the Hawarden Plains and then towards Weka Pass.

However, discussions with Jack Inch and Mrs. Spencer suggest that the Maori trail did not go over
Jacks Saddle. Instead of going up Jacks Stream as the modern road does, it crossed from the
Hurunui valley to the Waitohi River by way of Hurricane Gully. From there it went up Hurricane Gully
and over into the Hurunui valley. This also is the route for the proposed dam, reservoir and tunnel.
This would seem to be a much more feasible travel route. The western slope at Jacks Saddle is
extremely steep, and it would be most arduous to carry a heavy load of greenstone up it. This route
was later used for sheep droving. The track mainly used during the goldrush however was Blakes
Road built in 1865 which went over Jacks Saddle, but on the south side of the gorge (McRae 2001:
42,43).

2.11.2.2. Pastoral Runs

Historic references were also consulted for pre-1900 European sites. The earliest homestead on the
Hawarden Plain was at Horsley Down 1852 which extended into the mountains as far as the Seaward
River (McRae 1993:48. Ackland 1975:280). It had 100 workers in 1859, but the focus of activity at
this time seemed to be more on the open plains than in the mountain ranges. The Esk Head run
was established 1859 on the South Branch of the Hurunui. This extended as far into the ranges as the
Seaward River (Ackland 1975:283). The sheep were driven out to the Waitohi Gorge for shearing.

Kanuka between the Waitohi and Hurunui Rivers was established in 1880s having once been part of
Horsley Down Also nearby, a settlement formed at The Peaks shortly after 1887 (McRae:52-53).
The Lakes was another early high country run located at Lakes Taylor and Sheppard near Lake
Sumner, and dates to 1887 (Ackland 1975:284). None of these places are on the Waitohi River, but
they show that there was considerable activity in the area at the time.
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2.11.2.3. Gold rush

The West Coast goldrush of the 1860s meant considerable traffic over the Harpers Pass, with 400
travellers per month (McRae 1993:41-2). This followed the Maori greenstone trail, going up the
Waitohi Gorge but using Blakes road up Jacks Stream and over Jacks Saddle at Maori Gully to get to
the Hurunui. At start of the Waitohi Gorge was Leiths Black Hotel built in 1865 on the gold rush trail.
Associated with it was a butchers shop and two stores (McRae 1993:51). This is where the present
bridge is and where the four inch pipes begin for the Hawarden i Waikari district. Also located in the
vicinity was a settlement of Lancashire weavers in1865 because of the stands of flax locally available.
Details of the goldrush trail are described by Caroline Chevalier in 1865, and she is shown in a sketch
by Nicholas Chevalier (McRae 2001:8).

2.11.2.4. Settlement

As mentioned above a settlement began to develop at the entrance to the gorge with the goldrush. A
considerable amount of detail was found on the internet by Hewett (1970). His family arrived at The
Peaks settlement in 1887 when the sections were first taken up. There were a series of sections
running down the road down to the Hurunui River, and others along the foothills. The school opened
in December 1891 which later became the local hall. The settlers had a horse team to do contract
ploughing, and some were carpenters and others did various labouring work. There also is the
mention of a survey in 1891.

Peter Hoban lived in a hut just over the Waitohi Gorge Bridge. There also used to be a pub on a

small flat between the road and the river about 200 yards after crossing the bridge over the Waitohi.

When it was pointed out to him all he could see was
brickso.

He also referred to Lankey Town which was an early settlement in the Waitohi Gorge, and fi . . . t he
small flat where it was built has been cultivated there should still be signs to trace it by. When 1 first
remember it there was a street about five or six chains ling with the remains of buildings on both sides

and a few others scattered about; there was also a hotel a short distance away from the other

bui | d i Mg atdbutes the name to it being a settlement of weavers from Lancashire to weave the

flax which was abundant in the area.

2.11.3. Findings

No archaeological or historic sites have been recorded in the project area, or were found by a field
visit except for the historic woolshed # H44 in the Waitohi gorge which probably would not be affected
by the proposed development. However, there is the potential for sites which are buried or covered
by grass to be present and to be affected by the proposed development.

2.12. Cultural

Please refer to Appendix K HWP Irrigation and Hydro Scheme Cultural Impact Assessment
Report (KTKO Ltd; September 2011)

2.12.1.1. Ancestral Relationship with the Hurunui and Waitohi Rivers

Ng Ui Tahu WhUnui devel oped a complex series of ar a
Pounamu (The South Island). The ara tawhito connected kaika (settlements), and were used to
access mahika kai (food gathering resources) and other taonga tuku iho (valued resources including
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pounamu). The awa (rivers) were highways into the interior and the ara tawhito were the arteries of

economic and soci al relationships for NgUi Tahu.

The Hurunui River was valued for its customary resources, and was an important ara tawhito (travel
route) from Canterbury to the resources of Te Tai Poutini (the West Coast).15 The Hurunui River to
Taramakau Pounamu Ara Tawhito connected the mai
Waro, near present day Kaiapoi, with the pounamu resources of Te Tai Poutini.

Ng Ui Tahu returning from Te Tai Poutini woul d
journey down the Hurunui River to Hoka Kura (Lake Su mn e r ) . woMdZte iuded to cross Hoka
Kura and Waitetemoroiti (Loch Katrine), followed by Lake Taylor or Lake Sheppard. The ara tawhito
then followed the south branch of the Hurunui River, through Maori Gully to the Waitohi River.

From the Waitohi River the ara tawito crossed the Waikari Plain, through Weka Pass to the Waipara
River, and the Waipara Pa at the mouth of the river. Finally, the ara tawhito followed the coast to Te
Kohaka a Kaikai o Waro.

Wat er is used in NgOUi Tahu r i ssingdnd dedicat®rn n ipaaticuéad
Tohi is a ritual ceremony used for various purposes including baptisms, blessings for fighting men and
initiation practices, to remove tapu (whakanoa). The places associated with this ceremony are
significant forthe NgUi  Tahu.

The naming of the O6Waitohi Riverd preserves the
(river), although the nature of that ritual use is now unknown.

2.12.1.2. Cultural Values - Mauri

There are a number of important cultural values that are discussed in detail in the CIA, including
Mana, Rangatiratanga, Kaitiakitanga, Whakapapa, Tangata Whenua, Wairua, and Mauri.

NgUi Tahu WhUnui place a high value wupon the
intangible qualities associated with the spiritual presence of rivers, elements of physical health which
KUOi Tahu as kaitiaki use to assess the mauri of

1 Aesthetic qualities e.g. clarity, natural character and sustenance for indigenous flora and
fauna;

Life-supporting capacity, ecosystem robustness, and habitat richness;

Depth and velocity of flow (reflecting the life force of the river through its changing character,
flows and fluctuations);

Continuity of flow from the sources of a river to its mouth at the sea;

Wilderness and natural character;

Productive capacity; and

Fitness to support human use, including cultural uses.

= =4 4 =4

Waterbodies with an intact mauri, characterised by good quality waters that flow with energy and life,
will sustain healthy ecosystems and support mahinga kai.

If mauri is viewed in the context of life, energy and vitality it is easier to understand how activities can
change and degrade the mauri of rivers by altering the food or energy sources, the water quality, the
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habitat, the flow, and the biotic interactions of the river ecosystem. Mauri is about life in and around a
river, and is epitomized by a river being in motion.

However, the mauri of a waterway is unable to protect itself against unnatural actions and
interventions such as damming, diversions, altered flow regimes, discharges, and activities that
impact on the riverbed.

NgUi whUnui have a holistic relationship with
awa and their sources, the in-stream and inter-dependent ecology, the spiritual and bio-physical
manifestations of mauri, and the surrounding cultural landscapes. Elements of that relationship
include:

f The whakapapa of the awa, in accordance wi

1 Ancestral rights and obligations to use the awa and their resources, with an associated
obligation to nurture and protect the awa from harm by human action;

T The tribal and hapl history of use and occ

The association with signifiamant historica

I Traditional mahika kai, amenity and other cultural uses of the awa, and contemporary
activities that continue to express and breathe life into those cultural practices

=

2.13. Economic Environment

Please refer to Appendix | T Economic Impacts of HWP Waitohi Irrigation and Hydro Scheme
(Harris Consulting; September 2011).

The capital costs for the Scheme are $212 million for the Hurricane Gully dam and diversion
structures, and a further $45 million for the lower dams in the catchment. The distribution will cost in
the order of $160 million for the 58,500 ha irrigated. The total cost of the Scheme will be
approximately $400 million.

The operating costs will be in the order of $2.1million per annum for operation and maintenance. The
pumping costs will be a further $5.2 million per annum, but most of this will be recovered through
generation at approximately $5.3 million per annum. The net operating costs will therefore be
approximately $2million per annum.

The discounted cash flow analysis suggests that the total economic benefits of the scheme are $880
million (NPV, 8%), and the costs are $710 million (NPV, 8%). The net benefit of the scheme is
approximately $160 million (NPV, 8%). This suggests that the Scheme overall has a significant net
benefit, although it should be noted that this includes only costs and benefits to irrigators, and does
not include costs and benefits to other parties including any environmental externalities which may
occur. The majority of the net benefit is associated with the main Hurricane Gully dam, and the lower
dams contribution less than $5 million NPV to the scheme overall.

The scheme costs including construction financing will be in the order of $8,000 per ha. The analysis
of affordability shows that once on farm costs and conversion costs are included, the scheme will be
affordable to dairy farmers and to other pastoral land uses under current returns, but not to arable
farmers nor to horticultural operations.

The scheme will have very significant impacts on the district and regional economies. The regional
impact analysis shows a total increase in GDP of $170 million in the district and 220 million in the
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region. Household incomes will increase by $63 million per annum in the district and by $210 million
in the region, and employment will increase by 1076 FTEs in the district and 3,358 FTEs in the region.
These are very significant impacts on a district scale with the increase being in the order of 51% for
GDP and 27% for employment. At a regional level the impacts represent approximately 2% of GDP
and 1% of employment.

2.14. Reserves, designations and Silent Files

The following contains a list of additional features known in the project areas. Information in this
section was obtained from Schedule WQN5 of the NRRP and the ECan Online GIS, available from
http://www.ecan.govt.nz/ECanMapping/viewer.htm. Information was accessed 4.00pm 27 May 2009.

- Natural State Rivers (North Branch of the Hurunui River upstream of Lake Sumner and the
South Branch above Stony Stream)

- High Naturalness (remaining Hurunui River main stem from Lake Sumner to the coast and
upper tributaries above the Mandamus confluence)

- No known Silent Files
- Land of regional significance

- Runanga boundary
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3. Scheme Description

3.1. Overview

As identified in Section 1.3 of this AEE Report, the project is an irrigation and hydro power generation
scheme based on the storage of water in four dams on the Waitohi River that are fed by run-of-the-
river water from the Hurunui River. The project involves structures located in 9 locations as shown in
Figure 3, which are:

Location 1: Hurunui River (at Mandamus) Intake No. 1
Location 2: Waitohi River (at Distribution Canal) Intake No. 2
Location 3: Hurunui River (at Pump Station) Intake No. 3
Location 4: Hurunui River (Amuri Scheme) Intake No. 4
Location 5: Waitohi River (at Lower Gorge 1 Dam) Intake No. 5
Location 6: Hurricane Gully Dam

Location 7: Seven Hills Dam

Location 8: Inches Road Dam

Location 9: Lower Gorge 1 Dam

=A =4 =4 -4 -4 -4 -4 A A

Additional structures associated with the distribution infrastructure relating to water and hydro-
electricity are not the subject of these consent applications.

3.2. Scheme Description

Please refer to Appendix G i HWP Waitohi Irrigation and Hydro Scheme: Engineering Report
(Riley Consultants Ltd; September 2011).

The Hurunui Water Project proposes to irrigate 58,500 ha of land in the Hurunui, Waipara and Kowai
catchments. A combination of run-of-river and stored water is required to meet irrigation demand in
these areas. Run-of-river water taken directly from the Hurunui River will be the predominant supply
of water to the distribution network at times when it is available. When this water is not available,
water stored in the Waitohi River catchment will be released to meet the irrigation demand. To
implement this proposal, a number of river intakes and water storage structures are required.

A two stage development of the proposal is considered the most effective way to implement the
scheme. The first stage provides irrigation water to 6,900 ha net irrigation area at an early stage of
the development before construction of the main infrastructure is completed and in the second stage
full development of the scheme is completed.

3.2.1. Stage 1: Initial Scheme Development

The proposed new intakes and storage dams for Stage 1 are presented in Tables 11 and 12
respectively and their locations presented on RILEY drawing 11841-10-R3. This stage will include the
construction of Seven Hills and Inches Road dams to store water from the Waitohi catchment for
development of an initial 6,900 ha of irrigable land. Also constructed at this time will be the Hurunui
River intake at Mandamus and the Waitohi River intake downstream of the Inches Road dam. Both
dams will be operated to meet Stage 1 irrigation demand and may include full drawdown to specified
levels depending on irrigation demand and natural inflows.
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Table 11: Proposed Stage 1 Intakes

Intake Water RL | Max. Flow
Intake No. @ (m) (m/s) Comment
Hurunui River @ 280.0 or . .
(at Mandamus) 1 305.0 3.9 Required to supply first-stage water.
Waitohi River 2 ggg 0 "l 39 Required to supply first-stage water.

Note: (1) Refer to RILEY DWG 11841-10-R3 for locations. (2) This may also be a point of discharge from Waitohi
Storage to supply irrigation to north of Hurunui River.

Table 12: Proposed Stage 1 Water Storage Dams

Crest | Water | Dam Crest Drawdown Live Storage :DrﬁaI;tion
Dam RL RL Height Length m) Volume Ou?flow
m | m | m (m) (MCM) (ms)
Seven | 405 400 |46 150 20 7.3 3.9
Hills
Inches 1 375 1370 |31 245 20 3.9 3.9
Road
Total 11.2
Construction

I Main run-of-river intake from the Hurunui River (Intake 1). The take at this Stage will be
3.9m%s, however parts of the construction will be undertaken for the maximum flow of
26.1m%/s at Stage 2.

1 Main canal from Intake 1 at RL305m or RL280m to supply initial 8,600 ha of land (6,900 ha of
net irrigable area). This canal will continue to Washpen Stream. For the purposes of most of
the modelling, the 305m canal has been used as an example.

I Seven Hills and Inches Road dams and water release structures to provide 11.2 MCM initial
in-catchment irrigation water from the Waitohi catchment.

1 Spillway for Seven Hills dam will be required to safely pass PMF (probable maximum flood)
inflows; spillway for Inches Road dam will be required to safety pass PMF routed through
Seven Hills dam (i.e. attenuation of flood in Seven Hills reservoir will reduce peak flow).

1 Intake from Waitohi River (Intake 2) located where the main canal will cross the Waitohi River.
This intake will supply the main distribution canal originating at Intake 1. The take at this
Stage will be 3.9 m¥/s.

Operation
1 Both dams operated to meet irrigation demand. This may include full drawdown to

specified levels depending on irrigation demand and natural inflows.
1 No hydro-generation included at either dam, although provision provided for its later
development.

Hydrology

PAGES6



B-block run-of-river water is available to supply the initial 6,900 ha of net irrigable area
toget her wi t h-blackwatedflora the existing®alndorallScheme

For the purposes of hydrology, it is assumed that existing irrigators in the Waitohi
catchment will become part of Stage 1. It is assumed that HWP will operate in a water
user group with existing consent holders and obtain the beneficial use of consented water
when not taken by that existing consent holder. It is possible that HWP will be able to
increase reliability for these users, but it is not included in the model at this stage.

It is proposed to set a minimum environmental flow release of 250 I/s at the outlet of
Inches Road Reservoir.

In addition, the Waitohi River below the main canal will convey up to 3.9 m?¥s for
distribution which will provide a variable flow in the river from this point.

The Stage 1 irrigable area will have an irrigation application rate of 0.45 l/s/ha and a
demand/supply ratio of 93%.

3.2.2. Stage 2: Full Scheme Development

The proposed new intakes and storage dams for Stage 2 are presented in Tables 13 and 14
respectively and their locations presented on RILEY drawing 11841-11-R4. This stage will see the
construction of all aspects of the scheme, including the pump station on the Hurunui River

downstream of Surveyors Stream and the main storage reservoir at Hurricane Gully.

In addition,

hydro-generation equipment will be installed to enable electricity generation from the releases from all

reservoirs.

Table 13: Proposed Stage 2 Intakes

Max.
Intake :\r:;a(lge \(/r\]/qe;ter RL | Flow Comment

(m®/s)
Hurunui River @ 1 280 or | .. To supply run-of-river water to the
(at Mandamus) 305 ’ distribution system.
First Stage 5 n/a n/a The Stage 1 intake at this location will be
Waitohi River decommissioned.
Hurunui River To supply pumped water into the Waitohi
(at pump station) 3 383.5 17 catchment for irrigation storage and hydro-

pump generation.

Hurunui River To supply run-of-river water to the existing
A i 4 k .
(Scr;;?]e)(a) unknown | 8.5 Balmoral Scheme and Balmoral Forest.
Waitohi River s
(at Lower Gorge | 5 325.0 & 42.4 To supply the main distribution canal and
Dam) 340.0 ’ other areas from Waitohi storage.

Note: (1) Refer to RILEY DWG 11841-11 for locations. (2) This intake will also act as a discharge point for stored
Waitohi water. (3) The existing Amuri Scheme intake. (4) 3.8 m®s to be abstracted from the mid- and lower-Hurunui
River riparian area and Domett.
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Table 14: Stage 2 Dams

Crest | Water | Dam Crest Live Bl Peak Peak
RL RL Height | Length | Drawdown | Storage @ | Generation | Irrigation
Dam Inflow @ @
(m) Volume (m%s) Outflow Outflow
(m) | (m) | (m) (m) (MCM) (m%/s) (m%/s)
Hurricane (1)
505 500 105 429 50 209.5 17 35 42
Gully
Seven ®)
Hills 405 400 46 150 20 7.3 42 8 42
Inches
375 370 31 245 20 3.9 42 8 42
Road
Lower
345 340 21 71 1 0.4 42 8 42
Gorge 1
Total 221.1

Notes: (1) Not including Waitohi natural inflows. (2) The difference between peak generation and irrigation flows is to
maximise generation efficiency. During peak irrigation flows, generation will be at peak and the difference will be
released via a bypass. (3) Operating range for re-regulation will be up to 10 m. Full drawdown will occur in extreme dry
years (5 to 10 years).

Construction

1 Completion of Hurunui River intake (Intake 1) to its full 26.1 m/s capacity.

1 Upgrade of existing Amuri intake at the Hurunui River to supply the existing Balmoral
Scheme and Balmoral Forest to its full capacity of 8.5 m%s (Intake 4).

1 Upper intake on the Hurunui River, pump station, rising main, and tunnel to convey water
into the Waitohi catchment (Intake 3 on plan).

1 Hurricane Gully dam, including spillways designed to safely pass PMF inflows, and water
release and hydro-generation infrastructure.

1 Hydro-generation infrastructure on the Seven Hills and Inches Road.

1 Lower Gorge 1 dam, including spillways design to safely pass PMF routed through
upstream dams, and water-release and hydro-generation infrastructure. A high-level
intake will be required at RL340m (Intake 5 on plan); a low-level intake directly from the
dam outlet structure will be constructed to divert water to the main distribution canal.

Operation

1 The upper Hurunui River intake (Intake 3) will divert and pump a maximum of 17 m?/s via
rising main and tunnel into the Waitohi catchment.

1 Flows from the Hurricane Gully dam will be optimised for hydro-generation at a maximum
flow-rate of 35 m*/s.

1 Seven Hills Reservoir is primarily used for re-regulation to attenuate hydro-generation

flows generated by supplying electricity during peak demand periods. For the purpose of
this simulation it is assumed that the reservoir will be drawn down in the weekends when
the electricity demand is lower and therefore the release from Hurricane Gully is lower.
This will result in a drawdown of up to 10 metres in the weekends. The water level will
fluctuate throughout the day depending on electricity prices. This may result in water level
fluctuations of up to 5 metres within one 24 hr. period. Seven Hills dam will also be used
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for irrigation and be drawn down in extreme dry years. Peak inflows and outflows are
presented in Table 14.

1 Inches Road dam will maintain a high reservoir level to maximise hydro-generation with
normal operation being inflow = outflow but may be drawn down for irrigation in extreme
dry years.

1 Lower Gorge 1 dam will maintain a high reservoir level to maximise hydro-generation with
inflow = outflow.

1 The lower Hurunui River intake (Intake 1) will divert a maximum flow of 26.1 m®/s to the
main distribution canal.

1 Waitohi intake (Intake 5) to divert a maximum flow of 42.4 m®/s to the main distribution
canal.

Hydrology

1 The existing A-block users in the relevant reaches of the Hurunui and Waitohi Rivers will be
part of Stage 2, therefore A, B and C block run-of-river water is available to supply the total
net irrigable area of 58,500 ha.

i The Stage 2 irrigable area will have an irrigation application rate of 0.6 l/s/ha and a
demand/supply ratio of 98%.

1 Itis proposed to set a minimum environmental flow release of 250 I/s at the outlet of Lower
Gorge 1 reservoir.

1 Flows in the Waitohi River would be augmented by using the river for some of the distribution.

3.2.3. Intakes

For the full implementation of the scheme four separate intakes are proposed, with three intakes on
the Hurunui River and one intake on the Waitohi River. The following comments are a brief
description of the location of each intake with full descriptions provided in Section 9.0 of the
Engineering Report.

Hurunui River (at Mandamus) Intake No. 1: The key run-of-river intake that directly supplies the main
distribution canal. There are two potential options for the location of this intake. The first option is to
be located on the true-right bank of the Hurunui River immediately downstream of the Mandamus
confluence and upstream of the existing Amuri scheme intake. This intake is included in the
Resource Consent application for the Hurunui South Branch and Lake Sumner options. The second
option is for the intake to be located on the true-right bank approximately 5 km downstream of the
Amuri scheme intake.

Waitohi River Intake No. 2: During Stage 1 a small weir will be located on the Waitohi River upstream
of the distribution canal allowing water to be diverted from storage and supplied to the Stage 1
irrigable areas. This structure will be decommissioned upon completion of Stage 2 and replaced by
the Lower Gorge 1 Dam Intake 5.

Hurunui River (at pump station) Intake No. 3: This intake diverts water via pump station, rising main
and tunnel into the Waitohi River catchment. This intake is located on the true-right bank of the
Hurunui River about 1.5 km downstream of the confluence with Surveyors Stream. The river turns 90
degrees at this point and is considered to be the most favourable location for an intake on this stretch
of the river.
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Hurunui River (Amuri Scheme) Intake No. 4: This is an existing intake that will have its capacity
increased for additional water that will be delivered to the Amuri scheme and areas to the north of the
Hurunui River. This will be included in a separate consent application and not considered in any
detail in this report.

Waitohi River at Lower Gorge Dam Intake No. 5: Intakes on the Lower Gorge Dam will be constructed
during Stage 2. A high-level intake will divert water to gravity-feed irrigable land located above the
distribution canal and a low-level intake will divert water directly to the main distribution canal.

3.2.4. Dams

Four separate dams and reservoirs are proposed on the Waitohi River. The dams are located as
shown on drawing 11841-11-R4 (refer to Engineering Report) utilising the favourable natural
topography of each site. A number of dam siting options have been explored in a number of locations
along the Waitohi River. The sites discussed herein have been assessed as the most efficient to
meet the requirements of the staged approach discussed above, and have been located to minimise
the impact on productive farmland.

The following comments are a brief description of the location of each dam with full descriptions
provided in Section 10 of the Engineering Report.

Hurricane Gully Dam: The largest storage dam on the scheme providing the majority of the scheme
reservoir volume. This dam is located immediately downstream of the confluence of the Waitohi River
and Hurricane Gully. Based on the dam siting options undertaken to date, this location provides the
most cost-effective site for the main water storage structure within the Waitohi catchment in terms of
the volume of water stored relative to the volume of dam fill required. This dam is proposed to be
constructed during Stage 2 and has been optimised for irrigation requirements, but has the ability to
be used as a peaking station for hydro-generation development.

Seven Hills Dam: This dam will be the first dam constructed during Stage 1. During Stage 1, it will be
operated solely for irrigation requirements to maximise the irrigable command area. It will be filled
with run-of-river water from the Waitohi River and release will be controlled in conjunction with Inches
Road Dam downstream. During Stage 2, this dam will be operated as a re-regulation pond to
attenuate hydro-generation flows from Hurricane Gully Dam, i.e. water will be released from the
Hurricane Gully Dam to maximise hydro-generation capacity, and the Seven Hill reservoir can store
this peak flow and discharge a lower flow to meet irrigation demand. In addition, it can still play a role
of providing irrigation storage during extreme dry years. Hydro-generation will be included at Stage 2.

Inches Road Dam: This dam will be constructed during Stage 1 and after Seven Hills Dam. It will be
operated in the same manner as the Seven Hills Dam during Stage 1, but during Stage 2 will be
operated for irrigation demand, i.e. will not play a role in attenuating hydro-generation outflows from
the upstream dams. As with the Seven Hills reservoir, it will provide irrigation storage during extreme
dry years. Hydro-generation will be included at Stage 2.

Lower Gorge Dam: This dam will be the final water retaining structure constructed during Stage 2 and
is the main structure for diverting stored water into the distribution system. The reservoir created by
this dam will not provide stored water for irrigation. Hydro-generation will be included at Stage 2.
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3.3. Irrigation Area and Irrigation Water Requirements

_ Figure Al: Proposed lirigable Area /

Please refer to Appendix B 1T Assessment of Environmental Effects for Stage 1. HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011) and Appendix C 1
Assessment of Environmental Effects for Stage 2: HWP Waitohi Irrigation and Hydro Scheme
(Pattle Delamore Ltd; September 2011).

The overall area to be irrigated by the HWP Waitohi Irrigation and Hydro Scheme is in Figure 4 below.

Figure 4 Irrigation scheme catchment area

As described above, the project will be developed in two stages.

3.3.1. Stage 1 Irrigation Area and Irrigation Water Requirements

The scheme area is defined as the area that will be serviced by water from the irrigation supply
network. The total area covered (gross irrigable area) is approximately 8,600 ha as shown in Figure 4
above. Some of the farmland in this area will not be irrigated as the gross irrigable area will be larger
than the net irrigable area.

Table 15 provides a summary of the irrigable areas as identified by a Project Team that was set up for
the project. The gross and net irrigable areas for Stage 1 reported in Table 1 (of the Engineering
report) are based on the District Scoping Report (Tonkin & Taylor, June 2004). In this report it was
assumed that 20% of the gross area would not be irrigated to account for hardstand areas, shelter
belts and other non-irrigable areas. Taking these considerations into account the net irrigable area will
be 6,900 ha, and demands have been developed accordingly.

Table 15 Gross and net irrigation areas in Stage 1
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Irrigation Area Gross Irrigable Area (ha) Net Irrigable Area (ha)
Hawarden north of Waitohi River | 3,955 3,160
Hawarden south of Waitohi River | 4,670 3,740
Total 8,625 6,900

For the purpose of this assessment it has been assumed that spray irrigation will be adopted
throughout.

For this project it has been assumed that the area will be used for dairy farming, with demands
calculated accordingly. This assumption is conservative and maintains the capacity to irrigate almost
any other crop in the future.

If RL 280m canal option is chosen, the location of the land will include more land to the south, or land
on the north side of the River but the total area will remain the same.

3.3.2. Stage 2 Irrigation Area and Irrigation Water Requirements

The scheme area is defined as the area that will be serviced by water from the irrigation supply
network. The total area covered (gross irrigable area) is approximately 72,100 ha as shown in Figure
16 below. Approximately 46,850 ha of this area is in the Hurunui Catchment with another 25,250 ha in
the Waipara and Kowai catchments. Some of the farmland in this area will not be irrigated as the
gross irrigable area will be larger than the net irrigable area.

Table 16 provides a summary of the irrigable areas as identified by a Project Team that was set up for
the project. The gross and net irrigable areas for Stage 2 reported in Table 16 are based on the
District Scoping Report (Tonkin & Taylor, June 2004). In this report it was assumed that 20% of the
gross area would not be irrigated to account for hardstand areas, shelter belts and other non-irrigable
areas. For the existing Balmoral Scheme the numbers reported by Amuri Irrigation were used. Taking
these considerations into account the net irrigable area will be 58,500 ha, and demands have been

developed accordingly.

Table 16 Gross and net irrigation

areas in Stage 2

Irrigation Area Gross Irrigable Area (ha) Net Irrigable Area (ha)
Existing Balmoral Scheme 5,500 5,240
e e
Balmoral forest & adjacent area 5,990 4,790
Hawarden north of Waitohi River | 5,510 4,410
Medbury Forest 780 620
Hawarden south of Waitohi River | 11,200 8,960
Mid-Hurunui Riparian 2,730 2,180
Scargill Valley 5,880 4,700
Total Hurunui Catchment 46,850 38,310
Upper Waipar a/ Mg 6,640 5,310
Pyramid Valley link 250 200
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Omlhl Valley north of Waipara 6,780 5.420
River

Omihi Saddle link 390 310
G]asnevm Flats south of Waipara 5.380 4.300
River

Amberley to Lower Branch of

Kowai River 5810 4,650
Total for Waipara  and

Amberley Area 25,250 20,190
Total _for Hurunui, Waipara and 72.100 58,500
Kowai Area

For the purpose of this assessment it has been assumed that spray irrigation will be adopted
throughout, and that all existing borderdyke irrigation will be converted to spray. For this project it has
been assumed that the area will be used for dairy farming, with demands calculated accordingly. This

assumption is conservative and maintains the capacity to irrigate almost any other crop in the future.

The proposed scheme includes three main command areas which will be supplied from the intakes
described in Table 17. Intake 1 will supply water to areas south of the Hurunui River as shown in
Appendix A, Figure A3 of the Stage 2 Hydrology Report. Intake 5 will supply water to areas south of
the Waitohi River above the main canal as well as other areas south of the Hurunui River. Intake 4 will
supply water to the existing Balmoral and Balmoral Forest. Table 17 gives the areas, supplying intake

3.4. Command Areas and Maximum Irrigation Demands

and peak water abstraction for the three command areas.

Table 17 Details of Proposed Command Areas and Maximum Irrigation Demands

Command Area

Description

Net Irrigable
Area (ha)

Intake
Number®

Max. Demand
for Area (m?/s)

Area 1

West areas of
Hawarden, Peaks,
Upper Waipara/Masons
Flat

5,600

4.1

Area 2A1 2B

Existing Balmoral
Scheme, Balmoral
Forest & adjacent area,
Domett Lower Hurunui
Riparian

16,800

12.2

Area 3A T 3B

Scargill, Omihi and east
areas of Hawarden,
Peaks, Upper
Waipara/Masons Flat

36,100

2and 1

26.1

Total

58,500

(1) Refer to Figure 3 of this Report

A more detailed description of the operation of the scheme and the estimated peak intake flow rates

at each intake location is provided in section 3.0 of the Hydrology Report.
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3.5. Water Storage Dams

Please refer to Appendix G i HWP Waitohi Irrigation and Hydro Scheme: Engineering Report
(Riley Consultants Ltd; September 2011).

The key features influencing the dam type and zoning of each dam include:

1 The type and location of permanent spillways.

1 Methods of diversion during construction and security against overtopping and possible
uncontrolled reservoir release during construction.

1 Availability of materials, particularly abundance of sandstone to use for rockfill, but limited
sources of material for a dam core.

1 Founding conditions.

Resistance to strong seismic shaking.

1 To adegree, the storage requirements and height of the dam.

=

Three concepts for dam types have been considered to date. These are:

- Roller Compacted Concrete (RCC) gravity dam;
- Concrete Faced Rockfill Dam (CFRD); and
- Earth Core with gravel shoulders (ECD).

In general, the limited sources of material available for the construction of a low permeability earth
core favours the RCC and CFRD option above the ECD option. Thus, RCC and CFRD are the
preferred dam options at this stage. The pros and cons of each dam type are discussed below and
dam volumes for the RCC and CFRD options are presented in Table 18.

Table 18 Dam Volumes for RCC and CFRD

Dam Crest Level | Dam Volume (m3) Live Storage
(RL) RCC CFRD Volume (MCM)

Hurricane Gully | 505 695,000 2,700,000 210

Seven Hills 400 60,000 175, 000 7.3

Inches Road 370 25,000 85,000 3.9

Lower Gorge 1 340 8,000 23,000 0.4

3.5.1.Concrete Faced Rockfill (CFRD)

A concrete-faced rockfill dam concept has been developed for all dams, with a number of advantages

over an earth dam option. The prevalent sandstone and siltstone bedrock would form the bulk of the

dam section (i.e. 6rockfilldé) with the concrete faci
The seismic resistance is very good and many large CFRD have now been built worldwide. The main

features would include:

1 Excavation to rock for a concrete plinth at the toe of the upstream embankment and
subsequent grouting beneath the plinth.
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1 Higher-grade selected rockfill to directly support the concrete slab and to prevent slab
deformation and cracking. A potential enhancement is the installation of an extruded curb to
support the concrete face and to provide face protection during construction.

1 Concrete face on the upstream embankment slope providing impermeable water barrier.

1 Possibly foundation filters and drains to control seepage through rock foundations.

1 Batter slopes of 1V:1.5H.

Generally a rock foundation is required for a CFRD and this is available for the entire footprint of all
proposed embankments. Overseas, CFRD have been constructed on non-rock (or alluvial)
foundations, but this in general would not be favoured where alternatives were available.

3.5.2.Roller Compacted Concrete (RCC)

A RCC dam is another favoured option for all dams due to the overtopping resistance during
construction and potentially for the lower cost. Investigations will be required to assess the suitability
of locally available sandstone as concrete aggregate so it can meet the strength and durability
requirements for construction. A number of RCC dams have been recently constructed overseas, for
example, in Australia, and have become a major contender for moderate to large dams. Experience
in New Zealand is limited to the Horseshoe Bend project in Otago and the spillway section of Opuha
Dam in South Canterbury. Worldwide experience in the seismic resistance of gravity dams in general
has been good, including the severe Winchuan earthquake in China in 2008. Several large RCC
dams were subject to severe seismic shaking in that event without reported major damage.

The quality of the rock foundations in general is a key issue with an RCC dam, as in general higher
quality founding rock is required compared to the alternative dam types. In addition, the high seismic
loading will place significant strength demands on the foundations. This aspect in turn is influenced
by the height of the dam, and for a 105 m dam will be considerable.

The main elements of the spillway would include:

1 A stepped profile for energy dissipation, as used for many RCC dams.
1 Sidewalls to contain the flow, with a stilling basin lined with concrete located within the river
channel.

The alignment of the river channel downstream is also important in order that excessive excavation
for a stilling basin is avoided and transition to the river section is not too sharp. All dam locations
have favourable downstream receiving river geometries as they are essentially on straight sections of
river.

3.5.3.Earth Dam (ECD)

The earth dam option on present information is less favoured. Rockfill can form the bulk of the dam
shoulders, with a central earth core. However, no significant volumes of either silty-gravel or fine-
grained materials for a core have been identified to date and this is the most significant constraint for
this type of dam. Possible features of an earth dam would include:

1 Batter slopes at about 1V:2H and slightly flatter on the upstream slope (say 1V:2.5H).

1 Fully intercepting chimney drain connecting to a base drainage blanket to safely intercept
seepage through the dam and upper foundations.

1 Excavation to rock on both abutments and river section for foundations.
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1 Alayer of rip-rap over the reservoir operating range.
1 Grouting of rock foundations.
1 A narrow core if core materials are scarce (which is likely).

The main disadvantages of this option include:

Lack of dam core material.

Greater vulnerability to flood risk during construction.

For construction greater weather dependency due to core placement requirements.
Higher volume of material required due to flatter slopes

=A =4 4 -4

3.5.3.1. Preferred Dam Concept

A preferred dam concept on present information for all dam sites has been developed. This concept
involves a CFRD dam across the full width of each proposed site. As highlighted by the geological
work undertaken to date, due to the shallowness of the rock on both abutments and in the gully floor,
excessive excavation would not be required for a CFRD dam across the entire cross-section. The
treatment of the rock foundations to ensure excessive leakage does not occur requires careful
evaluation. Treatment, such as grouting, of the gully floor and abutments would be an accepted
method of mitigating potential seepage concerns and is a standard item for CFRD construction.
Further details on the preferred concept options, dam layout, river diversion during construction, and
spillways are in the Engineering Report.

3.6. Operating Rules

Please refer to Appendix B i Assessment of Environmental Effects for Stage 1: HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011) and Appendix C i
Assessment of Environmental Effects for Stage 2: HWP Waitohi Irrigation and Hydro Scheme
(Pattle Delamore Ltd; September 2011).

3.6.1. Operational Rules for Stage 1

In broad terms the storage scheme consists of an intake on the Hurunui River and two reservoirs
located in the Waitohi catchment (See Figure A2 of Hydrology Report). Run-of-river water will be
abstracted from the Hurunui River and Waitohi River water is harvested into the reservoirs subject to
maintaining a minimum flow at the outlet of Inches Road reservoir.

The natural flow regime of both rivers would be altered by abstracting water and harvesting water into
storage. Water is released from the storage sites into the distribution network to supply water to the
irrigation scheme.

Seven Hills Reservoir is used as the primary source of water with the Inches Road Reservoir being
used for irrigation in years when irrigation demand is above average.

For the modelled 6,900 ha scheme, the peak daily irrigation demand is up to 3.9 m3/s or 0.337 million
m3 per day. Table 19 summarises the storage capacity of each reservoir together with the number of
days each reservoir can meet the peak demand.

Table 19 Storage Capacity of Reservoir and Ability to meet Peak Demand

Storage Reservoir Storage Capacity m® Number of Days Reservoir
Can Meet Peak Demand

PAGES6



Seven Hills 7.2 million 21

Inches Road 3.9 million 12

Table 19 only provides an indication of the storage capacity and is a simplification of the supply-
storage-demand situation when the scheme is operating. The amount of storage available and
required for irrigation will depend on the amount of inflow into the reservoirs and the availability of run-
of-river water from the Hurunui River which is highly variable as a result of its dependence on Waitohi
River and Hurunui river flows.

The scheme is proposed to operate subject to the following rules:

1 On days when there is an irrigation demand, water is first abstracted from the Hurunui River
intake (Intake 1 on Figure 2). The run-of-river abstraction is subject to the minimum flow and
all ocation conditions ofpretstorageb 6 Pwopege theRé

1 When there is a deficit in run-of-river supply (i.e. demand cannot be met by run-of river alone),
water is released from the Storage Reservoirs into the Waitohi River and taken out again
further downstream at Intake 2.

Intake 1 (see Figure 2) will provide run-of-river water to the irrigable area. For the purpose of this
modelling exercise it is assumed that the canal will be at 305 m RL contour that it will be designed to
convey flows in both directions to ensure that it can be used to supply the irrigable area with run-of-
river water from the Hurunui River but also to allow the irrigable area to be supplied with water from
the Waitohi reservoirs during times of low river flows in the Hurunui River. This canal may also be
used to convey water from Waitohi Storage to supply irrigation to the area north of the Hurunui River
(for example to top up the reliability of the existing Balmoral Scheme).

Irrigation Season

The irrigation season is taken to be 1 October through to 1 May. This is the standard irrigation
season, however if the soil moisture levels are low in September or May it is assumed that irrigators
will want to irrigate and in these years the irrigation season is extended to include September and/or
May. Generally irrigation demand is relatively low in September and May and therefore all graphs and
associated statistics which refer to the irrigation season are based on the standard irrigation season
of 1 October through to 1 May.

3.6.2. Operational Rules for Stage 2

In broad terms the storage scheme consists of four reservoirs (with three of them providing storage
for irrigation) located in the Waitohi catchment (See Figure 3). Waitohi River water is harvested into
the reservoirs subject to maintaining a minimum flow at the outlet of Lower Gorge 1 reservoir. Water is
also pumped into the Hurricane Gully Reservoir via a pumped intake on the Hurunui River. The pump
station, rising main and tunnel to convey the water into Hurricane Gully Reservoir is shown in Figure
3.

The natural flow regime of both rivers would be altered by pumping and harvesting water into storage.
Water is released from the storage sites into the distribution network to supply water to the irrigation
scheme. Hurricane Gully Reservoir is used as the primary source of water with the Seven Hills
Reservoir and Inches Road Reservoirs only being used for irrigation in extreme dry years.
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For the modelled 58,500 ha scheme, the peak daily irrigation demand is up to 42.4 m®s or 3.66
million m® per day. Table 20 summarises the storage capacity of each reservoir together with the
number of days each reservoir can meet the peak demand.

Table 20 Storage Capacity of Reservoir and Ability to meet Peak Demand

Storage Reservoir Storage Capacity m? Number of Days Reservoir
Can Meet Peak Demand

Hurricane Gully 209.5 million 57

Seven Hills 7 million

Inches Road 4 million

Table 20 only provides an indication of the storage capacity and is a simplification of the supply-
storage-demand situation when the scheme is operating.

The amount of storage available for irrigation will depend on the amount of inflow into the reservoirs
which is highly variable as a result of dependence on both Waitohi River and Hurunui River flows.

The scheme is proposed to operate subject to the following rules:

1 On days when there is an irrigation demand, water is first abstracted from the lower Hurunui

River intake (Intake 1 on Figure 3) and upgraded Amuri Scheme intake (Intake 4 on Figure 3).

These run-of-river abstractions are subject to the minimum flow and allocation conditions of

the 66Proposed Regional Pl an post storage flow re
9 During periods when the water supply from the Hurunui River exceeds the demand, and the

storage reservoirs need replenishing, water will be pumped into storage at Hurricane Gully

(Intake 3 on Figure 3).
1 When there is a deficit in run-of-river supply (i.e. demand cannot be met by run-of-river

alone), water is released from the Hurricane Gully Reservoir to the irrigation network.

An exception to this is that areas above 305 m RL (or 280 m RL) that cannot be gravity fed from
Hurunui River at Mandamus (Intake 1) will be supplied with water from storage only (at a higher level).
This area is marked as Area 1 on Figure A3 of the Hydrology Report.

Hurunui River at Mandamus Intake 1 (see Figure 3) will provide water to the irrigable area on the
south side of the Hurunui River. For the purpose of this modelling exercise it is assumed that the
canal will be at the 305 m RL contour and that it will be designed to convey flows in both directions to
ensure that it can be used to supply the south side of the Hurunui River with run-of-river water but
also to allow the irrigable area on the north side of the Hurunui River to be supplied with water from
the Waitohi reservoirs during times of low river flows.

Irrigation Season

The irrigation season is taken to be 1 October through 1 May. However, if the soil moisture levels are
low in September or May it is assumed that irrigators will want to irrigate and in these years the
irrigation season is extended to include September and/or May. All graphs and associated statistics
which refer to the irrigation season are based on an irrigation season of 1 October through to 1 May.

Off-peak Pumping
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For the operation of the scheme it is assumed that if the total storage volume in the reservoirs
exceeds a calculated storage volume (indicatively 66 million m3, based on current assumptions) at the
end of the irrigation season (1 June), the pumped intake will only refill off-peak.

To ensure that the reservoir is full again following an irrigation year where the drawdown in the
reservoir results in a combined storage volume of less than the calculated volume at 1 June
(indicatively 66 million m3, based on current assumptions) refill will occur at maximum pump rate
throughout the day (i.e. not only off-peak).

It is also envisaged that, subject to off-peak/on-peak energy prices, the scheme would switch to a
hydro-generation mode once the reservoir is at full capacity. This would enable additional revenue to
be created when irrigation demands are met. The modelling of these scenarios has not been included
at this stage. This would prolong the period of off peak pumping, as described in the previous
paragraph, through months when the Hurricane Gully reservoir is full.

Attenuation of Hydro-Generation Flows at Seven Hills Reservoir

The proposed Seven Hills Reservoir is primarily used for re-regulation to attenuate hydro-generation
flows generated by supplying electricity during peak demand periods. For the purpose of this
simulation it is assumed that the reservoir will be drawn down in the weekends when the electricity
demand is lower and therefore the release from Hurricane Gully is lower. This will result in a
drawdown of up to 10 metres in the weekends. In reality the water level will fluctuate throughout the
day depending on electricity prices. This may result in water level fluctuations of up to 5 metres within
one 24 hr. period.

Maximising Throughput for Hydro-Generation

The assessments in this AEE are based on the assumption that the scheme is predominantly
operated for irrigation purposes. Hydro-generation is not fully optimised for peak power generation
from Hurricane Gully, however depending on the variation of on and off peak power prices it may
prove financially beneficial to maximise flow throughput through the hydro stations in the future.
Maximising flow throughput through the scheme will result in effects on the hydrology in the Hurunui
River. For example, when the scheme is being operated in this manner the pumped intake (intake 3)
is likely to pump into storage more often when prices are low (i.e. off-peak pumping) and releases
from storage back to the Hurunui River will increase.

At this stage details of how flow throughput may be maximised is not modelled, but will depend on the
prevailing power prices under certain electricity market conditions. When these conditions are met
pumping at maximum rate could occur up to 24 hours a day provided there is water available.
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4. Assessment of Actual and Potential Effects

Pursuant to the Fourth Schedule’ of the RMA, the following assessment is provided on the actual or
potential environmental effects that can be reasonably expected from the proposed scheme. Please
note that this assessment covers the environmental effects related to the specific activities consent is
sought, in particular the take, use, diverting, damming, and discharge of water. The actual or
potential environmental effects associated with the wider consents land use consents and the
physical structures required to be built in Stage 1 and Stage 2 will be assessed as part of applying for
those consents.

The actual or potential environmental effects that can be reasonably expected from the proposed
scheme will relate to:

Hydrology
Hydrogeology

Water Quality
Freshwater ecology
Terrestrial ecology
Sediment transport
Geology

Cultural

Landscape and visual
Recreation
Archaeology

Natural hazards and dam failure

Climate change
Economics

A=A =4 4 -4 -4 -4 -4 -8 A A -8 -a —a

NOTE: This section contains only a brief summary and should be read in conjunction with the
assessments included in the technical reports in the Appendices.

4.1. Hydrology Effects (Stage 1)

Please refer to Appendix B 1 Assessment of Environmental Effects for Stage 1. HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011).

A full assessment of the actual and potential effects on the hydrology of the Hurunui and Waitohi
Rivers in Stage 1 (where 6,900ha is being irrigated) is included in the Hydrology Reports. The
commentary below provides an overview of the overall effects on the Hurunui and Waitohi Rivers in
Stage 1. This assessment assumes with 20% losses the peak irrigation demand for the 6,900 ha
scheme is approximately 3.9 m3/s.

The effects of the proposed scheme depend on the operating rules, the irrigation demand and the
hydrological conditions.

4.1.1. Effect on Flow in the Hurunui River (Stage 1)

The points to note are (refer to Figure F1 of Hydrology Report):

" Ref: http://www.legislation.govt.nz/act/public/1991/0069/latest/DLM242008.html
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1 In 1983 (example wet year) the summer low flow period is relatively short. Hurunui River flows
are relatively high through to the end of January. Flow variability is maintained (although
slightly reduced) and from the end of March there is no irrigation demand resulting in no
change to the existing flows from March onwards.

1 The periods of low flows in the Hurunui River are generally longer in dry years, however due
to flow restrictions water is not abstracted from the river when flows are naturally low. Existing
flows below 12 m®/s are unchanged in the summer low flow period (i.e. 1973, February to
mid-April).

1 1990 (example dry year) shows two low flow periods (November through to mid-December
and February through to mid-April). Due to irrigation demand and modified flows are generally
slightly lower than existing flows.

1 In average and dry years flows are relatively high through to the end of January with modified
flows lower than existing flows.

Overall, the existing flows are slightly reduced. The largest relative change is in the flow range
between 22 m3/s and 40 m3/s. There is a small reduction of river flows in the Hurunui River as a result
of the proposed scheme for low, average and high flows. The percentage decrease in mean flow of
the Hurunui River is estimated at 1.9 %.

In terms of the effects on floods and flooding, the flow duration curves downstream of the existing
Balmoral Scheme indicate that flows most affected by the takes are between 22 and 40 m3/s (largest
relative decrease in flows). The existing flood frequency or the duration of floods and larger freshes
are largely unchanged. The proposed scheme will result in a small reduction of the magnitude of
floods and flood frequency, however the impact on higher flows is expected to be relatively small.

4.1.2. Effect on Flow in the Waitohi River (Stage 1)
4.1.2.1. Effects Downstream of Inches Road Reservoir
The main points to note from Figure G1 (of the Hydrology Report) are:

1 In all the example years flows are increased up to 4.15 m3/s when releases are being made
from storage to meet irrigation demand. These releases typically occur when Waitohi River
flows are naturally low.

T Flows are 6b6stabledd at 250 L/s when the storage

into storage during and following an irrigation season.

1 When there is no irrigation release from storage the environmental flow release of 250 L/s
increases the natural flows in the summer low flow period in dry, average and wet years.

1 During large storage demand years when the storage goes empty flows are the same as
natural flows (i.e. mid-February through to mid-April in 1973).

1 Natural flows are unchanged during periods when the reservoir is full and when there is no
irrigation demand. These periods are confined to the high flow period in winter and/or the
shoulders of the irrigation season.

The flow duration curve also shows the increase in flows over the summer low flow period. For the
natural flows a flow of 250 L/s is exceeded 73 % of the time (using the full year period), or in other
words the flow is less than 250 L/s 27 % of the time. If assessing the record for just for the irrigation
season (1 October through to 30 April) the flow is less than 250 L/s for 40 % of the time. For the
modified situation the flows are only less than 250 L/s when the storage reservoirs are empty (i.e. at
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or above 250 L/s for approximately 94 % and 91 % of the time for the whole year and irrigation
season respectively).

4.1.2.2. Effects Downstream of Intake 2

As the details regarding the distribution network are unknown, any flows downstream of Intake 2 are
not assessed in detail. A flow of up to 3.9 m3/s may be left in the river to provide a variable flow in the
Waitohi River from this point. This water will be taken out further downstream to provide the lower end
of the irrigable area with irrigation water.

4.1.2.3. Summary of Effects on Waitohi River

Overall the summary statistics in Table 23 (of the Hydrology Report) indicate reduced Waitohi River
flows for the median flow downstream of Inches Road reservoir. However, the upper and lower
quartile and 7DMALF are increased as a result of the minimum environmental flow release of 250 L/s
and irrigation releases from storage. Note that the frequency of flood flows are decreased as a result
of harvesting water into storage (see Figure G2 of Hydrology Report)

4.1.2.4. Effect on Flushing Flows (Stage 1)

Table 24 (of Hydrology Report) summarises the FRE3 statistic for natural and modified flows and
provides an indication of the change in the frequency of flushing flows as a result of the proposed
scheme. It is important to recognise that this reflects a particular set of operational rules.

The frequency of flushing flows overall in the Hurunui River and immediately downstream of Inches
Road reservoir is unchanged as a result of the proposed scheme. For the Waitohi River downstream
of Inches Road the number of flushing flows are typically reduced following the irrigation season when
water is being harvested into storage. However, during the irrigation season when releases are made
from storage to meet irrigation demand there is an increase in flushing flows.

It has to be noted that in the typical low flow summer months (when periphyton growth can be an
issue) low flows are generally augmented due to a minimum flow at the outlet of the Lower Gorge 1
dam of 250 L/s which will reduce the occurrence of periphyton growth.

4.1.2.5. Reservoir Inundation and Wave Action (Stage 1)

Prolonged inundation of the lake edge above the root zone has the potential to degrade lakeside
vegetation. Waves have the potential to increase the inundation areal/lake shore of the proposed
reservoirs on top of the proposed maximum operating level. Wave amplitude (and hence wave run-
up) is dependent on fetch and wind velocity. The fetch is the distance over which waves are
generated by a wind that is nearly constant in direction and speed. In other words it is the effective
distance which waves have travelled in open water, from their point of origin to the point where they
break. Due to the small fetch for the Seven Hills and Inch Road Reservoirs it is not expected that
wave action will inundate the lake edge appreciably above the proposed maximum operating level.

4.1.2.6. Reliability of Supply (Stage 1)

While there are 15 years in which supply does not meet demand throughout the irrigation season (full
reliability of 62 % in the sense defined in section 7.0 of Hydrology Report) there are only 9 irrigation
years, where the deficit may be regarded as significant, and corresponds to the storage going
completely empty together with a period of more than 10 days when supply does not meet demand
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and SMI values below 50 % (see below). In terms of average supply/demand ratio the scheme is 93
% reliable. In other words over the 39 year modelling period (on average)supply meets demand 93%
of the time.

As noted in section 7.2 (refer to Hydrology Report) the soil moisture index (SMI) for a given soil is
defined to be soil moisture balance divided by the PAW class. The SMI for the scheme is the average
SMI over the soil types. The assessments have shown that in most years the SMI is greater than 50
% (i.e. SMI greater than 0.5) throughout the irrigation season. In 9 years out of 39 years the storage in
the reservoirs are emptied resulting in an SMI of less than 50 % towards the end of the irrigation
season (March/April). In extremely dry years (i.e. 1972/1973 and 2000/2001) the live storage
reservoirs are emptied out in February with resulting in an SMI of less than 50 % for the rest of the
irrigation season. 2007/2008 is more extreme and shows two periods when the SMI is less than 50%:
January and March onwards.

Note that there are a few irrigation years when the SMI drops below 50% without the storage going
empty (i.e. 1974/1975 and 1978/1979). In these years there was no actual water deficit (i.e. storage is
still available), ET levels were uncommonly high, frequently greater than the irrigation application rate
resulting in the SMI dropping below 50%.

The simulation suggests that for the majority of years the scheme has enough water for a complete
irrigation season and is therefore reasonably reliable. In dry years the irrigation season will be
shortened.

Uncertainty rests with the frequency of hydrological conditions which lead to extreme years of the type
discussed. Climate change and the Interdecadal Pacific Oscillation have been discussed in broad
terms in section 4.3 (of the hydrology Report), and while it is not possible to quantify the level of
uncertainty, it is prudent to assume that the incident of droughts in the lower Hurunui Catchment may
increase and therefore dry years may increase in frequency.

4.1.3. Mitigation (Stage 1)
4.1.3.1. Minimum Environmental Flows

A minimum environmental flow of 250 L/s at the outlet of Inches Road reservoir has been set in
consultation with Boffa Miskell. This will ensure a continuous flow in the Waitohi River during periods
when the Waitohi River naturally goes dry. Flows during the summer low flow period (typically January
through to April) are augmented except when the live storage is used completely.

4.1.3.2. Augmenting Waitohi River Flows

As discussed in section 4.5.2 (of the Hydrology Report) the Waitohi River flow disappears subsurface
through its middle reaches and naturally goes dry. Its main losing reach is between Powers Road
ridge and Bakers Road Ford. As discussed earlier at this stage details of the distribution network are
unknown, therefore flows downstream of Intake 2 (which includes the main losing reach of the Waitohi
River) are not assessed in detail. A flow of up to 3.9 m3/s may be left in the river to provide a variable
flow in the Waitohi River from this point. This water will be taken out further downstream to provide
the lower end of the irrigable area with irrigation water.

PAGE'3



4.1.3.3. Management and Operational Plans

Plans will be prepared for the management of the scheme and operation of the dams. A draft of these
plans will be submitted 6 months prior to the operation of the scheme.

Apart from maintaining environmental flows, the actual operation of the scheme can only be
confirmed when operational, therefore this plan will need to be reviewed annually.

4.1.3.4. Proposed Monitoring (Stage 1)
4.1.34.1. Water Takes

It is proposed that the rate at which water is abstracted from each of the intakes will be monitored on
a continuous basis.

4.1.3.4.2. Reservoir Levels

It is proposed that water levels in both reservoirs will be monitored on a continuous basis.

4.1.3.4.3. Environmental Monitoring

As noted in section 6.2 (of the Hydrology Report) there is an absence of reliable rainfall and
evapotranspiration data in the command area. Consequently HWP is proposing to install weather
stations to provide reliable rainfall, evapotranspiration and soil moisture data. This will provide
information to shareholders so they can plan their irrigation and make the most efficient use of water.

With regard to flow monitoring it is proposed to monitor the flows in the Waitohi River at the outlet of
Inches Road reservoir.

4.2. Hydrology Effects (Stage 2)

Please refer to Appendix C 1 Assessment of Environmental Effects for Stage 2: HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011).

A full assessment of the actual and potential effects on the hydrology of the Hurunui and Waitohi
Rivers in Stage 2 (where 58,500ha is being irrigated) is included in the Hydrology Report. The
commentary below provides an overview of the overall effects on the Hurunui and Waitohi Rivers in
Stage 2.

The effects of the proposed scheme depend on the operating rules, the irrigation demand and the
hydrological conditions.

4.2.1. Effect on Flow in the Hurunui River (Stage 2)
4.2.1.1. Effects Downstream of Intake 4
The main points to note from Figure F1 (of the Hydrology Report) are:

1 In 1983 (example wet year) the summer low flow period is relatively short, flow variability is
maintained (although slightly reduced) and storage is refilled by the end of May resulting in no
change to the existing flows from May onwards.

1 The periods of low flows in the Hurunui River are generally longer in dry years, however due
to flow restrictions water is not abstracted from the river when flows are naturally low. In the
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low flow period modified flows are slightly higher than existing flows due to a higher A-block
minimum flow in theWadidapu oRioserd Reag iamedtlthe R-l anb6d c
block minimum flow for the existing Amuri Scheme. Natural flows below 15m®s are

unchanged in the summer low flow period (1973, February to mid-March).

1 1990 (example dry year) shows two low flow periods (November through to mid- December
and February through to mid-April). Due to irrigation demand and storage refill modified flows
are generally lower than existing flows.

1 In average and dry years flows are relatively high through to the end of January with modified
flows lower than existing flows. The higher flood flows are slightly reduced but still come
through thereby maintaining flow variability.

1 In a large storage demand year (i.e. extremely dry summer) flows are naturally low for a
prolonged period of time with modified flows being slightly higher than existing flows (when
the natural flow at the Hurunui at Mandamus flow recorder is between 12 and 15 m?3/s) due to
an increase in the A-block minimum flow from 12 m3/s to 15 m3/s. Natural flows below 15m®s
(abstractions must cease) are protected by the minimum flow conditions.

1 During average and dry years the storage can be refilled by pumping off-peak only at a flow
rate of 17 m3/s. In the model this is reflected by reducing the mean daily flows from 1 June to
7 m¥s. Following a large storage demand year (1972) the storage will need to be refilled
throughout the day at the maximum pumping rate of 17m?s to ensure that the storage is full
at the start of the next irrigation season.

Figure F2 and F3 of the Hydrology Report show comparative flow duration curves for the existing and
modified flows over the whole year and over the irrigation season.

As can be seen, the existing flows are reduced and s
season) at flows of around 15 m3/s and 20.8 m?3/s. In other words flows can be drawn down to 15 m3/s

when the natural flows at the Hurunui at Mandamus flow recorder are below 21.2 m3/s and can be

drawn down to 20.8 m*/s when flows are between 27 m?3/s and 70 m3/s.

42.1.2. Effects Between Intake 1 and 4

The main differencegdntwaikten 4606d cawnes:t r eam of

1 The abstraction rate from the river is generally lower than downstream of Intake 4 due to only
Intake 1 abstracting water for area 3 (total area of 36,100 ha, see section 2.3 of Hydrology
Report). Modified flows are generally lower than natural flows, however the effect is less
pronounced than downstream of intake 4.

1 During the summer low flow period natural flows are sometimes increased due to releases
from storage. When run-of-river abstractions must cease due to flow restrictions (in
accordance with thestdoReagg eo nfall o w | raeng ipnoesét) wat er [
Waitohi storage reservoirs to supply the north side of the Hurunui River. Water from storage is
released into the two-way canal at 305 m RL, released into the Hurunui River (at Intake 1)
and taken out again further downstream at the existing Amuri intake (Intake 4) on the north
side of the river. This effect is best seen during the 1973 irrigation year where flows in the
Hurunui River are increased from February through to mid-March.

Figure G2 and G3 of the Hydrology Report show comparative flow duration curves for the natural and
modified flows over the whole year and over the irrigation season. As can be seen the natural flows
are reduced however the effects are less pronounced than downstream of Intake 4. Figure G3 shows
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the increase in lower flows in the irrigation season when water is released from storage to supply the
north side of the Hurunui River.

42.1.3. Effects Between Intake 3 and 1

The main points to note from Figure H1 (of the Hydrology Report) are:

1 The main changes in flow in this stretch of the river are outside the irrigation season when the
storage reservoir is being refilled. As mentioned before during average and dry years the
storage can be refilled by pumping off-peak only. In the model (and Figure H1) this is
reflected by reducing the mean daily flows from 1 June to 7 m*/s. Following a large storage
demand year (1972) the storage will need to be refilled throughout the day at the maximum
pumping rate of 17m®s to ensure that the storage is full at the start of the next irrigation
season.

1 Within the irrigation season the effects on river flows in this stretch of the river are much less
pronounced than at the other two intakes. Modified flows are slightly lower than natural flows
when run-of-river water is available. The main reason that this stretch is largely unaffected
during the irrigation season is due to abstraction at the downstream intakes having priority
over Intake 3 in terms of run-of-river water. Intake 3 can only take water after irrigation
demand from Intake 1 and 4 is satisfied and water is available according to the flow regime.

In general terms it can be concluded that within the irrigation season flows are largely unaffected
during wet, average, dry and large demand years and that the main effects are outside (or towards
the end of the irrigation season) when flows are naturally high. The main summer low flow period
(when the river ecology is naturally most vulnerable) is largely unaffected.

Figure H2 and H3 of the Hydrology Report show comparative flow duration curves for the natural and
modified flows over the whole year and over the irrigation season. As can be seen the natural flows
are reduced however the effects are relatively small compared to the two intakes further downstream.
For this stretch of the river the effects are more pronounced outside the irrigation season resulting in a
bigger difference between the modified and natural flow duration curve when taking into account the
whole year instead of just the flows in the irrigation season.

As expected there are reduced river flows in the Hurunui River as a result of the proposed scheme for
low, average and high flows. The percentage decrease in mean flow in the following stretches of the
river is estimated at:

1 Downstream of Intake 4: 18 %
i Between Intake 1 and 4: 14 %
1 Between Intake 3 and 1: 10 %

As explained earlier the main effects of the proposed scheme are downstream of Intakes 1 and 4 with
Intake 3 predominantly affecting the flows in the winter period when storage is being refilled.

4.2.1.4. Effects on Floods and Flooding

The flow duration curves downstream of Intake 4 indicate that flows most affected by the takes are
between 20 and 70 m3/s (Largest relative decrease in flows). The existing flood frequency or the
duration of floods and larger freshes are largely unchanged. The proposed scheme will result in a
small reduction of the magnitude of floods and flood frequency, however the impact on higher flows is
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expected to be relatively small. The impact of the proposed abstractions on smaller freshes (refer to
section 8.6.1 of Hydrology Report).

4.2.2. Effect on Flow in the Waitohi River (Stage 2)

42.2.1. Effects Downstream of Intake 5

The main points to note from Figure 11 (of the Hydrology Report) are:

1 Inall the example years flows are flat-lined at 250 L/s for the majority of the time.

1 In dry, average and wet years flows are increased in the summer low flow period when
natural flows are generally below 250 L/s. This flow ensures a continuous flow in the Waitohi
River whereas it naturally goes dry.

1 Natural flows are unchanged during periods when the reservoir is full and when there is no
irrigation demand. These periods are confined to the high flow period in winter and/or the
shoulders of the irrigation season.

Figure 12 and I3 of the Hydrology Report show comparative flow duration curves for the natural and
modified flows over the whole year and over the irrigation season. As can be seen the natural flows
are reduced and flat-lined at 250 L/s for the majority of the time (especially in the irrigation season).
The flow duration curve also shows the increase in flows over the summer low flow period. For the
natural flows a flow of 250 L/s is exceeded 73 % of the time (using the full year period), or in other
words the flow is less than 250 L/s 22 % of the time. If assessing the record for just for the irrigation
season (1 October through to 30 April) the flow is less than 250 L/s for 35 % of the time. For the
modified situation the flows are only less than 250 L/s when the storage reservoirs are empty (i.e. at
or above 250 L/s for approximately 98 % of the time).

The summary statistics in Table 26 of the Hydrology Report indicate reduced Waitohi River flows for
the median, mean and upper quartile. However, the lower quartile and 7D-MALF are increased due to
the environmental flow release of 250 L/s.

During low flow conditions (see Table 10 of the Hydrology Report for gains and losses during 7D-
MALF conditions) the Waitohi River tends to loose flow between Lake Sumner Road Bridge and
Bakers Road Ford and starts to gain flow again further downstream. A minimum flow of 250 L/s at the
outlet of the storage reservoir will ensure a continuous flow in the reach of the river which naturally
goes dry. With distance downstream of the Lower Gorge 1 reservoir it is expected that some flow
variability is maintained due to contributing flows from the Lower Waitohi, Washpen Stream and
Sheepdip Creek Catchments (see Figure A9 of the Hydrology Report). The increase in catchment
area at several locations downstream of Lake Sumner Road Bridge and the increase in mean flow as
estimated by Gabites (2006) is shown in Table 10 of the Hydrology Report.

4.2.3. Effects on Flushing Flows (Stage 2)

Table 27 (of Hydrology Report) summarises the FRE3 statistic for natural and modified flows and
provides an indication of the change in the frequency of flushing flows as a result of the proposed
scheme. It is important to recognise that this reflects a particular set of operational rules.

As expected the frequency of flushing flows on an annual basis is reduced as a result of the proposed
abstractions. Table 27 (of Hydrology Report) shows that there is a small decrease in flushing flows in
the Hurunui River. The main decrease is downstream of all proposed abstractions (i.e. downstream of
Intake 4) with only a very small decrease in flushing flows between Intakes 3 and 1.
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The Waitohi River downstream of intake 5 (i.e. downstream of Lower Gorge 1 reservoir) shows a
decrease from 11.4 to 6.4 in the annual frequency of flushing flows (i.e. instead of experiencing a
flushing flow on average 11.4 times per year, the modified response would be for a flushing flow to
occur on average 6.4 times per year). As detailed in section 8.6.2 of the Hydrology Report it is
proposed that additional flushing flow releases be made from storage to meet ecological and
environmental requirements. It also has to be noted that in the typical low flow summer months (when
periphyton growth can be an issue) low flows are generally augmented due to a minimum flow at the
outlet of the Lower Gorge 1 dam of 250 L/s which will reduce the occurrence of periphyton growth.

4.2.4. Environmental Flow Releases from the Reservoirs (Stage 2)

The main period of ecological stress in the river is in the summer low flow period between December
and April. It is proposed that environmental flushing flows will be released from storage to meet
ecological and environmental requirements. For example, if periphyton levels are observed to be too
high an appropriate release can be made.

It is understood that a flushing flow of duration around 6 hours may be required at a flow rate of
around 3 times the median flow to remove periphyton from the river bed. For the Waitohi River this
would equate to a flow of around 2.0 m3/s. Indicative flushing flows are drawn on Figure 14 of the
Hydrology Report.

These flows are negligible compared to the irrigation releases of up to 42.4 m3/s and it is therefore
expected that these environmental releases do not impact on the reliability of the proposed irrigation
scheme. The available volume of water can easily accommodate the required flushing of the Waitohi
River system.

4.2.5. Reservoir Inundation and Wave Action (Stage 2)

Prolonged inundation of the lake edge above the root zone has the potential to degrade lakeside
vegetation. Waves have the potential to increase the inundation area /lake shore of the proposed
reservoirs on top of the proposed maximum operating level. Wave amplitude (and hence wave run-
up) is dependent on fetch and wind velocity. The fetch is the distance over which waves are
generated by a wind that is nearly constant in direction and speed. In other words it is the effective
distance which waves have travelled in open water, from their point of origin to the point where they
break. Due to the small fetch for the Seven Hills, Inch Road and Lower Gorge 1 Reservoir it is not
expected that wave action will inundate the lake edge appreciably above the proposed maximum
operating level. However, due to the large area of the proposed Hurricane Gully reservoir the fetch of
this lake is likely to induce wave action that will inundate the lake edge above the maximum operating
level of 500 m RL. The slopes of the Hurricane Gully reservoir are relatively steep and the width and
length of the lake inundation area is not expected to increase notably as a result of wave action.

4.2.6. Reliability of Supply for the Scheme (Stage 2)

While there are 5 years in which supply does not meet demand throughout the irrigation season (full
reliability of 87 % in the sense defined in section 7) there are only two irrigation years, namely 1972
and 2007 where the deficit may be regarded as significant, and corresponds to the storage going
completely empty in all three reservoirs. In terms of average supply/demand ratio the scheme is 98 %
reliable. In other words over the 39 year modelling period (on average)supply meets demand 98% of
the time.
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As noted in section 7.2 of the Hydrology Report the soil moisture index (SMI) for a given solil is
defined to be soil moisture balance divided by the PAW class. The SMI for the scheme is the average
SMI over the soil types.

The simulation suggests that for the vast majority of years the scheme has enough water for a
complete irrigation season and is therefore highly reliable. For extreme years like 1972/1973 and
2007/2008 the irrigation season will be shortened.

Uncertainty rests with the frequency of hydrological conditions which lead to extreme years of the type
discussed. Climate change and the Interdecadal Pacific Oscillation have been discussed in broad
terms in section 4.3 of the Hydrology Report, and while it is not possible to quantify the level of
uncertainty, it is prudent to assume that the incident of droughts in the lower Hurunui Catchment may
increase and therefore years like 1972/1973 and 2007/2008 may increase in frequency.

4.2.7. Mitigation (Stage 2)
4.2.7.1. Minimum Environmental Flows (Stage 2)

A minimum environmental flow of 250 L/s at the outlet of Lower Gorge 1 reservoir has been set in
consultation with Boffa Miskell. This will ensure a continuous flow in the Waitohi River during periods
when the Waitohi River naturally goes dry. Flows during the summer low flow period (typically January
through to April) are augmented except when the storage reservoirs are completely used.

4.2.7.2. Environmental Flow Releases (Stage 2)

The frequency and occurrence of flat-lining in the Waitohi River has been discussed in section 8.5.1.
For the Waitohi River it was noted that long periods of flat-lining for the modified scheme tends to
coincide with refill periods of the reservoirs and irrigation takes. Even though flows are generally
augmented in the summer low flow period, the lack of flow variability can induce periphyton growth.
Periphyton levels are typically above nuisance levels during summer months (V. Keesing, Boffa
Miskell).

The storage reservoirs provide an opportunity to release a fresh which under natural circumstances
could not occur. To mitigate the effects of flat lining it is proposed to make flushing flows during the
irrigation season if periphyton levels are high.

4.2.7.3. Management and Operational Plans (Stage 2)

Plans will be prepared for the management of the scheme and operation of the dams. A draft of these
plans will be submitted 6 months prior to the operation of the scheme. Apart from maintaining
environmental flows, the actual operation of the scheme can only be confirmed when operational,
therefore this plan will need to be reviewed annually.

4.2.7.4. Proposed Monitoring (Stage 2)
42.74.1. Water Takes

It is proposed that the rate at which water is abstracted from each of the intakes will be monitored on
a continuous basis.
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42.7.4.2. Reservoir Levels

It is proposed that water levels in all reservoirs will be monitored on a continuous basis.

4.2.7.4.3. Environmental Monitoring

As noted in section 6.2 of the Hydrology Report there is an absence of reliable rainfall and
evapotranspiration data in the command area. Consequently HWP is proposing to install weather
stations to provide reliable rainfall, evapotranspiration and soil moisture data. This will provide
information to shareholders so they can plan their irrigation and make the most efficient use of water.

With regard to flow monitoring it is proposed to monitor the flows at the outlet of Lower Gorge 1
reservoir.

4.3. Hydrogeology

Please refer to Appendix D i Potential Groundwater Effects Arising from the HWP Waitohi
Irrigation and Hydro Scheme (Pattle Delamore Ltd; September 2011).

4.3.1. Potential Effects on Aquifer Recharge

Reduced flows in the Waitohi River have the potential to result in some changes in groundwater
recharge. Conversely, maintenance of a minimum flow of 250 L/s may increase groundwater
recharge.

The comparison between groundwater levels and flows at Bakers Rd in Gabites (2006) (Figure 8 of
this Groundwater Report), indicates that the levels in the subsurface gravels are fairly constant across
a range in flows, until the river dries up. This relationship suggests that the river can be approximated
well as a constant head boundary and that aquifer recharge will not change significantly with changes
in river flow at that point in the river.

Maintaining a minimum flow release of 250 L/s from the reservoirs may prevent a reduction in aquifer
recharge during dry periods in the river from occurring. Based on previous studies carried out on the
interaction between the Waitohi River and groundwater, and the illustrative calculations carried out in
this report, the changes in loss from the river and losses associated groundwater recharge are not
expected to change significantly as a result of the changes in river flow, although greater recharge is
likely to occur during periods when the middle reaches of the river would otherwise be dry.

4.3.2. Potential Effects on Groundwater Quality

If groundwater recharge from the Waitohi River was expected to reduce significantly as a result of
changes in river flows, groundwater quality on the plains could be adversely affected due to reduced
dilution.

At present, aquifer recharge from the Waitohi River may offer dilution to contaminants that enter the
groundwater system through land surface recharge. As any changes in groundwater recharge are
expected to be small, groundwater quality is not expected to be adversely affected by the proposed
flow changes of the scheme. Additional recharge though the middle reaches that would otherwise be
dry may help to improve groundwater quality.
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4.3.3. Potential Effects on Riparian Margins

Riparian margins could be adversely affected by reduced flows in the Waitohi River if the flow
reduction caused groundwater levels within the riparian margins to reduce significantly, which could
reduce the water available to plants within the margin. Similar effect could occur if side braids have
less flow, or if they dry up.

The predicted flow changes are not expected to change the groundwater levels within the riparian
gravels significantly, as illustrated in Figure 8 of the Groundwater Report. Some small average
reduction may occur due to a typically lower river stage during the months that the storage reservoirs
are being filled. The reduction will be of similar magnitude to the reduction in river stage immediately
adjacent to the river channel and a smaller change will occur at increasing distance from the river
channel. This change will be within the existing range of fluctuations.

Groundwater levels in the riparian margins may be higher on average in summer due to the 250 L/s
minimum flow release.

4.3.4. Potential Effects on Wetlands

Lowered flow in the Waitohi River during the months where reservoir filling is occurring for Stage 1
and for most of the year for Stage 2 has the potential to reduce water levels and flow rates in
wetlands adjacent to the river or in groundwater that is hydraulically connected and close to the
Waitohi River. For wetlands within the bed of the Waitohi River, the magnitude of this drop will be
equal to, or less than, the difference between the natural and modified river level in the Waitohi River.

Boffa Miskell 6ds (@d2f@cldséds)on thecupfderosgctionsadf thesWaitohi River and they
note that they have not surveyed the Waitohi River in the plains for their assessment, although they
do recommend that surveying be undertaken. The existing information from ECan that Boffa Miskell
(2011) have reviewed suggests a modified habitat, lower water quality than upstream, tolerant aquatic
invertebrates and limited fish diversity and abundance.

Given the small expected changes in river level, the lowering of groundwater levels within any riparian
wetlands is likely to be minor. It is possible that some changes may arise from changes in surface
flow braids that increase the distance between a wetland area and flowing river water, however such
effects are outside the scope of this groundwater assessment. The maintenance of a flow release of
250 L/s in the upper sections of the river may result in areas of permanent water in wetlands that
currently dry during summer low flow periods.

4.3.5. Mitigation

Although this assessment indicates that the changes in groundwater are likely to be small, monitoring
of groundwater levels before and after the scheme commences would be useful in determining the
actual effects that occur.

4.4. Ecological Effects

Please refer to Appendix F i HWP Waitohi Irrigation and Hydro Scheme; Assessment of
Ecological Values and Effects (Boffa Miskell Limited; September 2011).

From this assessment potential ecological adverse effects have been identified that concern both the
terrestrial and aquatic systems and principally relate to:
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1 The inundation of 902 hectares of vegetation communities and habitat behind the four
proposed dams in the Waitohi Valley, of which 293 ha are dominated by indigenous species.
The effects on vegetation types and habitats of moderate and high ecological value are loss
of:

- ninety-five percent (18.9 ha) of the valley floor Carex secta, lowland flax and Juncus
wetlands within the study area;

- the only area of mature cabbage trees (0.1 ha);

- scrub, treeland and forest on the Waitohi River margins largely comprised of
comprised of (kohukohu-broadleaf)/matagouri-Coprosma-Hebe scrub but with a small
area of akiraho forest, and small areas of kohukohu-broadleaf forest, kowhai-
kohukohu-broadleaf forest and kowhai forest and treeland (123 ha);

- areas of rockland and rock outcrops

- the larger, more diverse areas of shrubland and scrub, and

- potentially, part (<0.2 ha) of a mountain beech forest remnant.

f Habitat fragmentation and |l oss of connectivity as
cor r i do nificant esgologicalseiatgre and its function as a corridor for wildlife, depending
on the future of the wider valley and reservoir edges, will be diminished by the proposal.

1 Loss of bird habitat, of which the majority is farmland, open country, shrublands and scrub.
Effects are mainly restricted to the displacement of the common species. Potential effects on
three O6At Ri ské species and the &éThreatened6 Ne
adverse effects on their local populations.

1 The change (loss) of 22 km (Ca. 16 ha) of High value Canterbury Foot Hills main stem cobble
bottomed riverine aquatic habitat to variable lake littoral zone habitat;

1 The change (loss) of 33 km (Ca. 6.6 ha) of variously valued (some High) tributary aquatic
habitat to variable lake littoral zone habitat;

1 Reduced and stable low flow in the lower (plains) Waitohi River by the application of a 250
L/'S year round residual flow removing typical wa t
85% of the flow of the Waitohi. This residual flow does however, boost the natural low flows
through summer i MALF being around 16L/s in some location and flushing flow releases are
proposed as well as use in stage 1 of the lower Waitohi to convey up to 4 cumecs of irrigation
water, adding some water dynamic to the 250L/s residual flow;

1 Inundation of a large portion of Hurricane Gully and the Waitohi River and terraces up to 500
RL behind the main dam;

1 Three further downstream inundations (lakes) each relating to a dam at seven Hills, Inches
Road bridges, and Lower Gorge);

1 Loss of fish passage above the dams on the Waitohi River affecting native diadromus fish
(koaro, common bully and eel) and trout (and the follow on long-term loss of these species in
the upper catchment);

1 A decrease in transported sediment and the scouring effect of this sediment currently
associated with freshes in the Waitohi River;

4.4.1. Mitigation

A range of broad mitigation actions are recommended for the loss of terrestrial ecology values
including:

1 The legal and physical protection of remaining high value areas including wetlands between
the Hurunui;
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1 Retiring land from grazing to enable natural regeneration;

1 Replacement planting on a functional, ecological basis such as planting local indigenous tree
and shrub species to create ecological corridors around the new lakes;

1 Fencing and managing the unaffected riparian margins of the Waitohi River and creating and
connecting riparian corridors within the irrigable area;

1 Fencing and monitoring of ecological weeds and the success of replacement plantings and
natural regeneration.

Recommended mitigation for the loss wetlands includes the legal and physical protection and ongoing
management of existing wetlands on the Seven Hills property as well as wetlands within the proposed
irrigable area. Creation of new wetland habitat within the proposed irrigable area is also likely to be
required.

In regard to compensation for adverse ecological effects to aquatic systems, it is noted that adverse

effects relate to a fAlmas N0 safem2 wakmrohabightvahdea 0
valuable tributary aquatic habitat as well as downstream effects of lowered flows on the Waitohi.

Potential compensation requirements have been discussed. The requirement is extensive and would

largely require a substantive part, if not all, of the remaining Waitohi waterway and its protection and

enhancement. Whether such compensation is achievable is not known.

More specific ecological mitigation include:

Freshwater Ecology

Fish Transfers

1 Greater sampling upstream in all potential habitats to establish total presence of migratory
species.

1 Atrap and transfer programme, including trapping in the Hurunui of at least koaro and
common bully (but potentially other species) and the transfer to a number of upstream
locations which will need to be established; carried out every year until such time that
monitoring results indicate that the regime could be modified.

1 Monitoring of the success of trap and transfer programme

Habitat Loss / Change

1  Where quality foothill mainstem is lost, an environmental compensation ratio (ECR) of around
2.5:1 is thought appropriate (Rowe et al 2008), i.e. requiring protection and/or enhancement
of 50km in the Waitohi River.

1 Where lesser value tributaries are inundated (33km) the ECR s likely to be of the order of
1.5:1 and so a further 50km of water way required for compensation. This suggests a
requirement for management and protection of some 100km of Waitohi River.

1 Downstream, and acknowledging the residual stable flow regime proposed, there is around a
further 20 km of Waitohi stream (some of it on land in crown ownership) and a further 20 km
of the Washpen tributary that could also benefit greatly from stock fencing, weed
management, water augmentation etc. There is a potential for the improvement of around
100km of the remaining Waitohi system.

1 Riparian margins (10m either side) i as appropriate mechanism such as full fencing, weed
management and revegetation as well as removal of any instream structures and control of
surface takes, any discharges etc.
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Flows

1 Adding to flow variability and establishing seasonal flushes (in December and March) as well
as nuisance algae triggered flushes.
1 Aresidual flow higher than the current MALF at Power Road (1305 L/s) is recommended.

Terrestrial Ecology

General Terrestrial Habitat Mitigation:

1 Legal and physical protection of remaining high value areas, for example Little and Big Bush
Streams, the larger more diverse areas of shrublands.

1 Retiring land from grazing to enable it to regenerate naturally, for example the island south of
the confluence of the Waitohi River and Little Bush Stream.

1 Replacement planting within the project area on a functional, ecological basis to replace
inundated vegetation of moderate or high value. It is recommended that this include planting
to create habitat corridors around the lakes as mitigation for fragmentation of the existing
vegetation types and habitats.

1 Fencing of high value areas such as forest remnants and wetlands.

1 Monitoring and control of ecological weeds, particularly woody weeds such as gorse, broom
and briar that could disrupt natural regeneration processes.

I Monitoring of the success of replacement plantings and natural regeneration.

Riparian Effects Mitigation:
Mitigation for the terrestrial component of this loss could include:

1 Fencing and managing the riparian margins of the Waitohi River up-stream of the areas
proposed to be inundated;

1 Establishing shrubland or forest corridors around the margins of the lakes linking the
unaffected upper and lower sections of Waitohi River, and;

1 Riparian planting and physical protection of downstream rivers such as the lower Waitohi
River and the Hurunui River to establish new indigenous dominated ecological corridors and
connect existing ones.

Mitigation For Loss of Wetlands:

1 NRRP rules a basis for developing a package to mitigate the inundation of 18.9 ha of
moderate to high value wetlands in the Waitohi catchment.

1 Enforceable covenant (or other equivalent instrument) registered over the land owned by
other persons, binding those other persons and their successors in title to allow the offsetting
wetland to be enhanced, restored or created on their land,;

91 Legal protection, through an enforceable covenant, and enhancement of the existing terrace
toe and valley floor wetlands on the Seven Hills property through fencing, planting and weed
control is recommended to partly mitigate the inundation of wetlands in the Waitohi
catchment. These wetlands represent the most valuable wetlands within the project area.

1 Legal protection and enhancement of additional wetlands.
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Birds

Mitigation for the loss of bird habitat generally, is addressed in Section 6.2 of the Ecology Report in
relation to measures to mitigate the loss of vegetation and habitats.

4.5. Sedimentation Transport

Please refer to Appendix E - HWP Waitohi Irrigation and Hydro Scheme: Assessment of
Sediment Transport Effects (Pattle Delamore Ltd; September 2011).

45.1. Assessment of Effects i Stage 1
45.1.1. Dam Sedimentation (Waitohi River)

The Inch Road and Seven Hills dams will trap almost all of the sediment generated by the upstream
catchment, which is estimated to be 16,775 T/yr. The estimated loss in storage in the reservoir over a
50 year period assuming a deposited density of 1.4 T/Im®is 5%. The analysis has been based on data
from the NIWA sediment yield mapping tool and assuming that bedload makes up approximately 8%
of the total load sediment yield. The sediment will deposit at the upstream extent of the reservoir and
propagate downstream as more sediment is deposited. The effects on the reservoirs will no more
than minor.

45.1.2. River Bed Armouring/Erosion (Waitohi River)

The sedi ment trapped in the dams will reschannel i n &6cl ¢
that will erode the finer gravel and sand making up the surface layer of the river. As this occurs coarse
armour | ayer willdl develop on tiMetbsodbDapeocEdulkewidrg c

Appendix A of Design of Small Dams (USBR 1987) yields a representative armour layer size of 19
mm and an armour layer thickness of 57 mm. Approximately 47 % of the bed material in the Waitohi
River is larger than the representative armouring size and therefore the approximate depth of
degradation to the armour layer is predicted to be 65 mm and this could take approximately 50 years
to occur. This is considered to be no more than minor impact on Waitohi River.

45.1.3. Suspended Sediment Loading at Intake 1 (Hurunui River)

Using the worst case (highest annual yield) suspended sediment rating curve for the Hurunui at
Mandamus and the output from the hydrological modelling for the 39 year simulation period results in
an average suspended sediment loading of 6100 T/yr at Intake 1. If it is assumed that all of this
sediment is permanently removed from the system (i.e. excavated from the settling pond and
disposed of out of the river catchment) this would equate to a loss of approximately 1.4% of the total
suspended load. This is considered to be a no more than minor impact. Furthermore, it is likely that
operationally it will be more practical to have an intake arrangement that allows most of this sediment
to be flushed back into the river during periods of high flow. Having the flushing system operating
during times of high flow will allow significant volumes of sediment to bypass the system while also
flushing out sediment that has previously deposited in the settling ponds. The abstraction of flow does
resul t -pioowea i dyd i n t h echadnelvout astthe giveemis sufficiendlyr steep so that
the residual flow will still have greater than the required energy to keep the fine sand and silt sized
particles in suspension.
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Approximate calculations indicate that even at minimum flows there would be sufficient shear stress
for typical suspended sediment particles (D50 = 0.014mm i South Island foothills greywacke and
argillite) (Hicks et al 2004) to remain in suspension.

45.1.4. Deposition Downstream of Intake 1 (Hurunui River)

The abstraction of flow from the Hurunui River will impact on its ability to transport larger gravel
material. The arrangement of the intake structure would normally prevent any significant inflow of
bedload meaning that all of the bedload would have to be transported by the flow remaining in the
river. Using the approximate bedload rating curve for the Hurunui River and the output from the
hydrological modelling provides an estimated loss of sediment transport capacity of approximately
700 T/yr in the reach downstream of Intake 1. This represents a 2 % reduction in the bedload
transport capacity within this reach. This reduction in capacity will likely result in sediment depositing
in this reach as the channel adjusts to the modified hydrological regime. Assuming that 700 T/yr of
sediment will be deposited in this reach results in aggradation of approximately 20 mm over a 50 year
period.

45.1.5. Deposition Downstream of SH 7 (Hurunui River)

Downstream of SH7 and the confluence of Waitohi River the combined effects of the Waitohi Dams
and the abstraction of water from the Hurunui will become evident. The reduction in bedload
transporting capacity in this reach is estimated to be 1,400 T/yr but this is approximately balanced by
the reduction in bedload from the Waitohi (1,342 T/yr) as a result of the sediment trapped in the dams.
In terms of suspended load at this point the total annual supply is reduced by approximately 22,000 T
making up 5 % of the 490, 000 T/yr estimated for this reach of the river and a 0.4% reduction to the
coastline. The overall impact of the scheme downstream of SH7, including the coastal area, is
considered to be no more than minor.

45.2. Assessment of Effects i Stage 2
45.2.1. Dam Sedimentation (Waitohi River)

Following the same methodology as used in Stage 1 an assessment has been made of the sediment
trapped in the dams on the Waitohi River. It has been assumed that the pumped inflows from the
Hurunui River into Hurricane Gully are free of any substantial sediment load. It is estimated that the
total sediment trapped in the reservoir is 17,251 T/yr. The estimated loss in storage in the reservoirs
over a 50 year period assuming a deposited density of 1.4 T/m3 is 3%.

The effects within the upstream reservoirs are considered to be no more than minor.

45.2.2. River Bed Armouring/degradation (Waitohi River)

The impact of the Stage 2 dams in terms of the downstream armouring/degradation is the same as
that predicted for the Stage 1 assessment. It is noted that the large Hurricane Gully reservoir will
result in a reduction in flood flows in the Waitohi but this will just change the rate at which the
armouring/degradation occurs and not the predicted extent. The assessment of the impact of the
Stage 2 works is considered no more than minor for the Waitohi River.
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4.5.2.3. Suspended Sediment Loading at Intake 3 (Hurunui River)

Following the previously described methodology the suspended sediment loading at Intake 3 will be
approximately 17,000 T/yr. This represents approximately 4% of the total suspended sediment load
and its removal from the system will result in no more than a minor impact.

45.2.4. Deposition Downstream of Intake 3 (Hurunui River)

The bedload sediment transport capacity of the downstream reach will reduce by approximately 1,600
Tlyr. If this material is assumed to now be deposited in this reach then channel aggradation of
approximately 100 mm over a 50 year period is expected.

This is considered to be a no more than minor impact within this reach.

45.25. Suspended Sediment Loading at Intake 1 (Hurunui River)

With Intake 1 enlarged to take the full design flow the suspended sediment loading increases to
23,000 T/yr. This in itself represents 5% of the total annual suspended sediment load and when
added to the sediment removed at Intake 3 represents a total of 9% removed. It is considered that this
change would have a minor effect. As previously mentioned it is likely that a flushing regime will be
required to effectively maintain these intake structures and that if this is the case then sediment would
be returned to the system. This is discussed further in Section 5.0 of the Sediment Report.

45.2.6. Deposition Downstream of Intake 1 (Hurunui River)

The combined impact of both the abstractions is a reduction in the bedload sediment transport
capacity of the downstream reach of 4,500 T/yr. Assuming this material deposits over the an active
channel approximately 100m this results in approximate aggradation of 100 mm over a 50 year time
period in the reach down to SH7. It is noted that the river may take 75 1 100 years to adjust to the
change and that the rate of deposition would reduce over time. This level of aggradation is considered
to be minor in this reach of the river. It should be noted that modified hydrological regime only reduces
the occurrence of flows in excess of the mean annual flood by approximately 10% and that there will
still be significant flow variability and events capable of shifting channel patterns and braids within the
main floodway channel.

45.2.7. Deposition Downstream of SH 7 (Hurunui River)

The estimated reduction in the downstream bedload sediment transport capacity is 6,100 T/yr.
However, this is offset by the bedload trapped in the Waitohi Dams (1,400 T/yr) and the overall deficit
is considered to be 4,700 T/yr. Assuming that this deposits within the reach between SH7 and the
Lowry Peaks Gorge the estimated channel aggradation over 50 years is 200 mm. This is considered
to be a minor impact. The total reduction in suspended sediment load in this reach is 56,000 T/yr
representing 11 % of the total suspended load for the Hurunui catchment and 1% of the total supplied
to the coast from the surrounding rivers. It is considered that this could have a more than minor
impact on the downstream channel and coastline.

The scheme will have a no more than minor impact on the river mouth opening as none of the intakes
will be operating during low flow conditions (< 12 - 15m3/s) when the mouth tends to close.
Furthermore the scheme will not affect the occurrence of extreme wave conditions which are a
significant contributing factor to mouth closure.
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4.5.3. Mitigation

The reduction in suspended sediment load downstream of SH7 in the Hurunui River as a result of the
Stage 2 intakes and dams is considered to have a more than minor impact with 11% of the
suspended sediment load being removed from this reach of the river and 1% being removed from the
supply to the coastline in this area. It has already been discussed that the suspended sediment taken
out of the river while abstracting flows at Intakes 3 and 1 could be returned to the system with a
flushing regime incorporated as part of the operation/maintenance regime. This would involve shutting
these intakes down during a period of high flow (of around 300 m3/s or greater) and allowing a
flushing/bypass system to operate. This is considered to be an essential part of maintaining the intake
sediment ponds in an operational condition whilst minimising the impact on the river. It is estimated
that flows greater than 300 m3/s transport approximately 65% of the bedload and 50% of the
suspended load in the Hurunui River.

The natural flushing would likely need to be supplemented with mechanical excavation which is
unlikely to be practical to undertake during periods of high flow. It is suggested that the flushing
arrangements should be designed to ensure at least 75% of the incoming suspended sediment can
be naturally flushed back into the river during periods of high flow with the remaining 25 % being
mechanically removed as required. It is also suggested that flushing is undertaken during winter
months when higher flows are more likely and so there is minimal impact on the reliability of the
scheme to meet both irrigation demand and environmental enhancement during low river flow
conditions.

This shutdown/flushing regime would also provide greater flows in the Hurunui to move gravel
bedload through the system and would mitigate some of the predicted aggradation. With an effective
flushing regime in place the amount of suspended sediment removed from the system will reduce to
26,000 T/yr being 5% of the total suspended load for the catchment and 0.4% of the total sediment
supplied to the coast from the surrounding rivers. With this mitigation in place the effects of the Stage
2 development would be reduced to no more than minor.

The assessment of these estimated effects in terms of the relevant planning instruments is described
in Appendix E of the Sediment Report.

4.6. Geology i Erosion and Earthworks

Erosion and earthworks effects are generally associated with the construction of the physical
structures of the project. These form part of the Phase 2 consents which have yet to be lodged.

As with any large civil project, a number of site hazards are associated with the project. The

contractor will be required to develop and implement a site safety plan to meet Health and Safety Act
requirements. Due to the remot enesdwithdarthtvdrkeprojedtst e us ua
such as dust, noise and disruption to nearby residents, are unlikely to be major issues. Specific plans

relating to the erosion and sediment effects of the project will be prepared in the Stage 2 consents.

4.7. Cultural

Please refer to Appendix K T Cultural Impact Assessment Hurunui Water Project Waitohi
Irrigation and Hydro Scheme (KTKO Ltd Consultancy; September 2011).
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Section 7 of the Cultural Impact Assessment identifies the policy issues that come from Iwi Planning
Policy documents relating to the Hurunui and Waitohi Rivers, and assesses the implications of the
project on these issues.

4.7.1. Cultural Issues

A summary of the key issues are:

To restore, maintain and protect the mauri of freshwater resources

The CIA determines there is a significant change to the mauri and ecological character of the Waitohi
River during both stages of the Scheme. Above the dams there is a change from a river habitat, with a
depth and velocity of flow, to lake habit.

In contrast, the Scheme supports the mauri of the Waitohi River below the dams by providing a
continuity of flow.

To protect opportunities for Ng Ui Tahuods use of fresh

The CIA determines the Project support sofMestavaterTahuds
It is anticipated that the Project may also support wider cultural aspirations, for example enhancing
habitat for mahinga kai and taonga species.

Water Diversions and Storage Dams

The CIA determines that Tangata Whenua support the construction of water storage that relieves the
Hurunui River of abstractive pressure during times of low flows, and provides for the in-stream values
of native species. Further, the Scheme by providing reliability of supply for irrigators during low flow
periods should facilitate greater efficiencies in water use.

There is also provisional support for sustainable storage of flows from freshes and floods and meeting
the ECan environmental flows regime.

Ground Water (Quantity and Quality)

The CIA identifies the potential effect of the Waitohi Scheme on the integrity of the Hurunui River, the
Waitohi River, and groundwater is an issue of concern for Tangata Whenua. Further information on
the effects on groundwater, existing takes and cumulative effects on groundwater quality is required.

Surface Water Takes

The CIA identifies that Tangata Whenua require further information on the irrigation demand within
the Hurunui and Waipara Catchment to determine whether the quantities sought are justified.

Mahinga Kai / Koiora (Native Fish)

The CIA identifies that the intake structures during Stage 1 should be screened to exclude indigenous
fish (for example 0onanga and smelt) .

In addition, the maintenance of environmental flows is required when culturally important taonga
species, including tuna, are migrating. The timing of environmental flows to provide for native fish
migration should also provide for the opening of the river mouth.
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Surface Water Quality

The CIA recognises that the Waitohi Scheme will reduce and moderate (flat-line) flows of the Hurunui
River downstream of the intakes. The reduction in flows may in turn adversely affect water quality.
The potential effect of a reduction in water quality on the cultural values of the Hurunui River is an
issue of concern for Tangata Whenua.

In contrast, the Waitohi Scheme provides a continuity of flow in the Waitohi River below the dams,
which may improve water quality.

Water Mixing

The CIA identifies the mixing of waters is a challenging issue for Tangata Whenua. The current
proposal provides for the mixing of water from the Hurunui River with water from the Waitohi River. It
is noted that the Waitohi River mixes naturally with the Hurunui River at the confluence of the two
rivers.

The CIA suggests the mixing of water may be supported where it improves water quality within
degraded catchments. The current proposal has the potential to improve water quality in the Waitohi
River by providing a continuity of flow.

Tangata Whenua have reserved their position on the mixing of waters from different waterways.

Hurunui River Water Quantity

The CIA identifies that the Waitohi Scheme will reduce the quantity of water in the Hurunui River, and
the natural variability of flow. The effects of this reduction in the level and variability of the River on
water quality and on mahinga kai populations is an issue of concern for Tangata Whenua.

Cultural Associations

The CIA identifies the Hurunui River was valued for its customary resources, and was an important
ara tawhito (travel route) from Canterbury to the resources of Te Tai Poutini (the West Coast).
Recognition of the traditional and customary associations with the Hurunui River is sought by Tangata
Whenua.

Wetlands and Riparian Margins

The CIA identifies the Waitohi Scheme provides an opportunity for HWP to advocate for best practice
land use within the command area, including the fencing of waterways, wetlands and springs to
prevent stock access.

Replanting of Indigenous Vegetation

The CIA identifies the Waitohi Scheme will inundate culturally important indigenous species. A range
of mitigation measures are recommended including recreation of wetlands, replacement planting, and
the enhancement and connection of riparian corridors within the command area of the Scheme.

Mahinga Kai Values for Cultural Use

The CIA identifies the restoration of the ecological and mahinga kai values of rivers, streams,
wetlands and riparian margins within the command area of the Waitohi Scheme is supported by
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Tangata Whenua. Therefore, any effects of the Waitohi Scheme on the mahinga kai resources of the
lower Hurunui River would concern Tangata Whenua.

Mahinga Kai Habitats

The CIA identifies the need to protect the habitat of the eight native fish species in the area of the
project.

Fish Passage

The CIA identifies the construction of four dams on the Waitohi River does prevent fish passage to the
Upper Waitohi Catchment.

Protecting WUhi Tapu and WOhi Taonga Sites

The CIA identifies the Hurunui River was valued for its customary resources, and was an important
ara tawhito (travel route) from Canterbury to the resources of Te Tai Poutini (the West Coast). This
ara tawhito followed the south branch of the Hurunui River, through Maori Gully to the Waitohi River.
Therefore there is high potential for theretobe ar chaeol ogi cal sites of
reach of the Waitohi Scheme.

4.7.2. Mitigation

The following mitigation is recommended in the Cultural Impact assessment;

1 Scientific and cultural monitoring of the impact of the Waitohi Scheme on the mauri of the
Waitohi River and the Hurunui River

1 Inthe Waitohi Catchment, protection and enhancement of the mauri of the new environment
above the dams, and the Waitohi River below the dams

1 The HWP actively promotes the efficient use of the stored water resource, in order to maintain
environmental flows and to safeguard cultural values

9 Scientific and cultural monitoring of the effects of the Waitohi Scheme on channel formation
and on the health of both the Hurunui River and Waitohi River - This information should form
part of an annual monitoring report that is

1 Inrecognition of the role of Tangata Whenua as kaitiaki for the Waitohi River and the Hurunui

River, the effects on groundwater should be included in the annual reporting to

and NgUti Kuri
1 The consent should incorporate review conditions to mitigate effects on surface and
groundwater resources identified through scientific and cultural monitoring

f An annual report shoTUldhobei proandeNgbObi NgWi i

Waitohi Scheme, including water use, estimated water losses, and the level of efficiency of
the Scheme

1 The screening of all intake and outlet structures associated with the Waitohi Scheme is
required by Tangata Whenua to protect indigenous fish species

91 Further research is recommended to develop cultural health indicators and a cultural health
monitoring programme for the Hurunui and Waitohi Rivers

1 The identification, protection and restoration of wetlands and riparian areas
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1 The development of a cultural monitoring programme for the Hurunui River and Waitohi River
is recommended to recognise and provide for the s
Tiahuriri and NgUOti Kuro
1 The installation of a Pou Whenua is raised for further discussion with HWP. Pou Whenua are
carved posts that mark the ancestral and contemporary associations between people
(tUOngata) and the | and (whenua)
1 The monitoring of the effects of the Waitohi Dams on migratory passage for native fish
species-f urt her mitigation may be required, including
identifies a significant adverse effect on native fish species
1 Itis recommended that revegetation and replanting as part of the Waitohi Scheme should use
indigenous vegetation that is of local genetic origin
1 The development of a general environmental management plan for the Waitohi Scheme
1 Afull archaeological survey of the area proposed for inundation, by an archaeologist
mandated by Tangata Whenua, is recommended
1 An Accidental Discovery Protocol (ADP) should be adopted for the construction of the Waitohi
Scheme

4.8. Landscape & Visual

Please refer to Appendix H i HWP Waitohi Irrigation and Hydro Scheme: Assessment of
Landscape and Visual Effects (Rough & Milne Landscape Architects Limited; September 2011).

The proposal will inevitably bring about changes to the physical landscape and as a consequence of
these changes effects on landscape, including natural character and amenity will arise.

Landscape effects are generally understood as those effects that impact upon attributes of the
biophysical landscape, such as natural processes, natural elements (landforms, vegetation
communities and ecosystems), and natural patterns; cultural landscape elements and land-use
patterns; and the landscape character that results from the interaction of natural and cultural
processes on the landscape.

Essentially natural character and amenity are a subset of landscape effects and these are discussed
separately below in relation to the proposal.

4.8.1. Effects on Natural Character

Elements of the proposal that may affect the natural character of the Waitohi and the Hurunui rivers
and their margins include the water take structures on the Hurunui River, the four dams located along
the Waitohi River and the subsequent inundation of the Waitohi River valley and its tributaries.
Altered flow regimes downstream of the proposed structures may also affect the natural character and
margins of both rivers.

The entire length of the Hurunui River is recognised as a moderately large mountain-catchment river,
braided through most of the lower part and boarded by high river terraces (SNA 91). Other SNA
potentially affected by the proposal are Seven Hills Pond i a small fresh water pond on a broad valley
floor with an area of carex secta dominated wetland (SNA 89) and two patches of dense small-leaved
shrubland (c 6 ha) on the Waitohi River terrace flat (SNA 107).

In general the proposal avoids those areas of landscape that are identified as being outstanding.
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48.1.1. Effects on Natural Character of Seven Hills Dam

For the most part the overall effects on natural character arising from the Seven Hills dam will be
substantial. However while the natural character pertaining to a river will be lost, it will be replaced by
a meandering serpentine lake. To all intents and purposes the reservoir lake will appear to be highly
natural except in the vicinity of the dam structure itself. Overall the degree of natural character
associated with the Seven Hills reservoir lake will be moderate to high.

48.1.2. Effects on Natural Character i Inches Road Dam

In combination with the effects on legibility and the natural processes relating to a riverine system the
artificial management of fluctuating lake levels and the extent of exposed shoreline in association with
the dam structure will contribute to a low degree of natural character particularly in Stage 1. However
over Stage 2 the lake levels will stabilise. If some mitigation in the form of exotic weed management
and native planting along a shoreline occurs, then natural character associated with a lake will restore
the degree of natural character to moderate.

4.8.1.3. Effects on Natural Character i Hurricane Gully Dam

For the reasons outlined in the Landscape and Visual Assessment Report, effects on natural
character arising from the Hurricane Gully dam and its associated structure will be significant. Where
the dam or discharge structures are visible they are likely to be a dominant engineered built feature of
this mainly natural landscape that highly modifies the landscape. Consequently the effects on natural
character arising from the Hurricane Gully dam will be substantial, over the 8 km reach of the Waitohi
River and it margins.

However, away from the immediate vicinity of the dam the lake will, when it is full, to all intents and
purposes, appear natural and have the qualities of a naturally formed lake. Overall the natural
character of the Waitohi River valley will appear to remain between moderate to high above the dam
structures when the reservoir lake is full or mostly so, reducing to moderate to low in the vicinity of the
dam structures and when the reservoir lake is drawn down over 10 m, less than 27 % of the time.

4.8.1.4. Effects on Natural Character - Lower Gorge 1 Dam

Overall the effects on natural character arising from the Lower Gorge dam will be substantial because
the riverine system is removed. The surrounding general level of natural character in the vicinity of
the dam will be reduced to low. However if mitigation occurs then natural character may be increased
to moderate.

4.8.2. Effects on Amenity Values

The elements of the proposal that trigger consideration of section 7 (c) and those policies in the HDP
are essentially those that are visible from publicly accessible locations. For the most part, the dam
structures along the Waitohi River are located on private property and not readily accessible without
the | andowner6s permission. The | ower two da
Road. The resulting inundation of the Waitohi River valley will be seen by the public from Virginia
Road at Gola Peaks and from a short section of Lake Sumner Road. The dams and inundation will
affect amenity values, although not necessarily in an adverse way.
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4.8.2.1. Effects on Amenity Values - Seven Hills Dam

Overall, even though the existing riverine character of the landscape will be significantly altered the
overall effects on visual amenity will be moderate to low over Stage 1 largely due to the amenity
values afforded by a lake, albeit with limited public access. Amenity values are likely to increase
throughout this section of the river valley over Stage 2 if public access and recreational opportunities
are realised. Overall the existing visual amenity in the vicinity of the Seven Hills dam and over this
reach of the Waitohi River will reduce to moderate to low but once the lake is full and especially over
Stage 2 visual amenity will remain at a moderate to high level.

4.8.2.2. Effects on Amenity Values 1 Inches Road dam

All things considered, the proposed dam and reservoir lake will form a significant and immediately
apparent part of the scene from Lake Sumner Road and effects on visual amenity will be substantial,
but partly in a positive sense. Recreational possibilities are likely to be the main focus of this lake and
overall the lake is likely to be a significant feature and convey a high degree of visual amenity and
aesthetic coherence. So overall the resulting visual amenity afforded by the reservoir lake will be
moderate to high.

4.8.2.3. Effects on Amenity Values 1 Hurricane Gully Dam

Even though the Waitohi River has high aesthetic qualities conveyed by the meandering character
and deeply incised channel, lakes, even artificial ones, can have such value too, for other reasons.
For the most part the reservoir lake will appear highly natural, with aesthetic qualities mentioned
above that are typically associated with a body of water. Only in the vicinity of the dam structure will it
be visually appreciated that it is artificially controlled to the extent that effects on amenity values may
be compromised.

Typical responses to a built structure within a highly natural landscape would suggest that the dam
will have a substantial visual effect and reduce visual amenity to moderate to low although effects will
be limited in extent because of restricted public access. But overall, in appearing to be highly natural,
it is likely that the Hurricane Gully reservoir lake itself will maintain the moderate to high amenity that
currently exists within this section of the Waitohi River valley especially if lake edges are treated as
suggested by mitigation measures in the vicinity of Virginia Road.

4.8.2.4. Effects on Amenity Values - Lower Gorge 1 Dam

Overall although effects on visual amenity will be moderate in relation to the dam structure visual
amenity is likely to improve from vantage points along Lake Sumner Road mainly because views of
water within the river gorge will be obtained. Furthermore if mitigation by planting, as suggested
above, is implemented then amenity would be further enhanced to a moderately high level and in
addition natural character values improved.

4.8.25. Downstream effects on natural character and visual amenity
arising from flow changes to the Waitohi River

Although the proposed flow regime will affect natural character and visual amenity, on balance there
will be a less than minor adverse effect on natural character arising from the reduced flow variability
because of the proposed environmental flows and the ability to provide flushing events when
necessary. A moderate beneficial effect on visual amenity will result from the augmented flows
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especially during periods of low flows and over those reaches of the Waitohi downstream of the Lake
Sumner Road bridge that seasonally dry up.

4.8.2.6. Effects on Natural Character i Hurunui River Structures and Flow
Changes

In terms of section 6 (a) the proposed structures will substantially reduce the natural character of this
reach of the Hurunui River and its margins, but it will be very localised and may be offset by planting
native species along that section. In the context of a highly modified farmed landscape, the overall
existing level of natural character over the Upper Hawarden Gap reach of the Hurunui River bed and
its margins will remain largely intact. Adverse effects on natural character arising from the water take
structures will be moderately low so the overall natural character will reduce to moderate within this
very specific section of the river.

The other components of the proposal (the settlement pond, pump station, rising main, and tunnel) lie
outside consideration of Section 6 (a) because they are removed from the riverbed and immediate
river margins. Although they will affect natural character in general it will be to a lesser degree
because of the modified nature of the farmed surroundings.

In terms of flow changes, the water take will result in reduced water flows over 8 months of the year
but the modified flows will be within the natural range of variability and will mimic natural fluctuations.
Because the Hurunui River is a relatively large river with naturally variable flows, it is unlikely that
significant adverse effects on natural character will arise from the modified flow regime. Overall the
effects on natural character, arising from the modified flow, is considered to be low and natural
character in relation to the riverbed and its margins will remain moderate to high.

4.8.2.7. Effects on Amenity Values 1 Hurunui River Structures and Flow
Changes

In summary effects arising from the structures on the visual amenity experienced from Lake Sumner
Road and the Upper Hawarden Gap reach of the Hurunui River are likely to be negligible with respect
to the setting and views from Lake Sumner Road and low with respect to the riverbed, and its margin
in the vicinity of the structures. There will be negligible effects on visual amenity arising from modified
flow regime downstream of the water take. Overall visual amenity values will remain as moderate to
high.

Reduced flows may result in a prolonged exposure of dry riverbed and therefore increase the

likelihood of exotic weed species establishing as riparian vegetation. This has the potential to affect

the scenic quality of the riverbed and its margin. However between mid T August to end of
November,spr i ng and early summer snow melt occurs and bec
affect flows over this time, the natural flow regime of floods and flushes are likely to prevent extensive

establishment of vegetation within the riverbed.

It is unlikely that viewers would be able to detect a meaningful difference in river appearance arising
from the modified flows because of the highly variable natural flow regime over this reach of the
Hurunui River. For these reasons visual effects arising from the modified flow regime will be low and
visual amenity will remain at moderate to high.

4.8.2.8. Mitigationi Landscape and Amenity Effects

In meeting the provisions of the RMA in particular Sections 6 (a) and 7 (c), the relevant policies in the
HDP seek to avoid, remedy or mitigate adverse effects on natural character and / or visual amenity.
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At a local scale it is evident that there are many existing conditions that mitigate potential adverse
effects arising from the project. These are referred to as contextual mitigation. So contextual
mitigation, with respect to landscape and visual effects arising from the proposed scheme are
summarised (depending on whether they are avoidance, remediation or mitigation of adverse effects)
as follows;

Avoidance

1 The scheme is located to avoid effects on OL.

1 The Hurunui River has substantial and highly variable flows.

1 The water take will be located on a low river terrace to avoid potential views from Lake
Sumner Road.

1 The conveyance of water from the Hurunui River to Hurricane Gully was altered from a canal
to a rising main.

1 The rising main will be buried as it negotiates the river terraces and where it crosses Lake
Sumner Road and traverses the hill slopes before passing through the tunnel to Hurricane
Gully.

1 The rising main has been routed to avoid the existing wetlands across the river terraces and
hill gullies within the inland river basin.

1 Atunnelis proposed as a means to direct the rising main through to Hurricane Gully to avoid

any structures being located on the skyline.

The dams are located to avoid inundation of productive land.

The dams and resulting reservoir lakes are positioned to avoid the flooding of dwellings

located at Seven Hills and Mt Selfe and the historic woolshed identified as a Category Il
heritage feature.

= =

Mitigation (lessening or improving)

1 The scheme sits within a highly modified worked landscape so effects arising from further
modification are reduced.

The Hurricane Gully and Seven Hills dams are sited where visual effects are very localised.
The scale of the dams will be compatible with the scale of the surrounding landscape

The largest dam is located in Hurricane Gully rather than Lower Gorge.

The Inches Road and Lower Gorge dams are smaller in size and located so that most of the
structure is hidden by the gorge typography from Lake Sumner Road views.

All dam surfaces will be faced with local rock to blend with the surrounding landscape.

The Inches Road and Lower Gorge reservoir lakes are located where there will be scenic
views obtained across water from Lake Sumner Road, and will afford recreational
opportunities.

1 The relationship between the reservoir lakes to the landscape character of the surroundings

will be visually coherent.

=A =4 =4 =9

=a =4

Remediation (reverse environmental damage)
1 Waitohi River flows will be increased to provide a base flow over a downstream reach that
would normally be seasonally dry over the summer months.
1 Exotic weed species along the riparian margin will be removed along the Waitohi River
between Mt Noble and the Lake Sumner Road bridge.

Further mitigation is recommended to manage potential adverse effects on natural character and
amenity to an acceptable level where it is considered appropriate. Mitigation could include the
following:

1 A Management Plan to address the control of weed species and establishment of vegetation
of specific areas.

1 Shingle lake shore beaches are suggested at Gola Peaks and Inches Road reservoir lakes to
enhance recreational opportunities and visual amenity.
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1 Removal of existing trees that will be inundated by the reservoir lake at Gola Peaks and
Inches Road and the removal of buildings that will be inundated at Gola Peaks.
1 Provision of a bund and planting along the Hurunui River terrace in front of the sediment pond

and associated structures.

4.9. Recreation

Please refer to Appendix J i Hurunui Water Project Waitohi Irrigation and Hydro Scheme
Tourism and Recreation Review (Rob Greenaway & Associates; September 2011).

4.9.1. Overall Tourism and Recreation Effects

The proposal will inundate a large proportion of the upper Waitohi Valley and alter the flow regimes in
the lower Hurunui and Waitohi Rivers.

The Stage 1 proposal will have little adverse effect on the recreation and tourism values of the
Hurunui River. There will be some change to the swimming amenity on the Waitohi River at the
Waitohi Recreation Reserve due to increased flows and these will need management for the duration
of Stage 1. What is potentially a locally important and minor angling resource on the upper Waitohi
will be lost to inundation. The construction of the upper intake (3) on the Hurunui River presents an
opportunity to improve the kayaking get-out for the upper River. Stage 2 could provide improved
egress for the Hawarden Gorge run.

The Stage 2 proposal has the potential to adversely affect jet boating amenity on the lower Hurunui
River, reducing access by up to 31%. Agreed stops to abstraction (six to eight per season) will be
required to sustain opportunities for, at least, organised jet boating events.

Both Stages have the potential to improve the angling amenity on the Waitohi River. The net effect on
angling amenity on both rivers has not been fully assessed. The potential to reduce jet boating
amenity will have an adverse effect on access for some anglers. Preferred minimum flows of 15 to 20
m®/s for trout angling will occur approximately 11% less frequently, and preferred minimum flows of 20
to 30 m¥s for salmon angling will occur 11% to 35% less frequently.

Effects on whitebaiting have not been assessed.

4.9.2. Kayaking amenity

The majority of kayaking on the Hurunui River occurs above the reach affected by the scheme
proposal (through Maori Gully with the get-out above intake 3), although some kayakers will choose to
get-out below intake 3 after paddling the Hawarden Gorge. The effects of Stage 1 on flows in the
reach below intake 3 will be unlikely to be noticed. Stage 2 flows are more likely to be identifiable, but
will not impede activity. The provision of a car park and easy get-out facilities at the Stage 3 intake
would encourage easier use of the River by kayakers and provide a net benefit to recreation that
would outweigh any adverse effects. Public access to intake 1 on the true right of the River would
increase kayaking use of the Hawarden Gorge section. Communication with kayakers around the
design of such facilities would be necessary.

There are no adverse effects on kayaking on the Waitohi River.

Some kayaking occurs in the lower Hurunui River through the Lowry Peaks Gorge. Reduced flows are
unlikely to remove this opportunity. At the regional level, adverse effects are likely to be only minor.
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4.9.3. Jet boating amenity

JBNZ (2009) reports the following preferred flows for each river section:

1 SeatoSHlifia fl ow/ sfi @5atequated
1 SHltoSH7ifia fl2om’/ sfis adequatebd

f SH7 to Mandamus i ia f |l ow osf i35 amlequate é. generally w
recreational boaters below 40 m3/so

Table 2 of the Tourism and Recreation Report shows a notable change to these flow bands at Stage
2 with jet boating activity potentially restricted during the irrigation season by almost 40% downriver of
SH1, by 11% between SH1 and SH7 and by 31% between SH7 and the Mandamus confluence.
These levels of restriction would require the management of recreation releases to retain the current
level of jet boating amenity for organised jet boating activities. Six releases timed flexibly to suit JBNZ
planning would cater for current club use, and eight releases would cater for some growth in demand.

There are no adverse effects on jet boating on the Waitohi River.

4.9.4. Fishing amenity

Effects of interest will include those on fish passage throughout the River system for both trout and
salmon, and on anglibility 7 the change in ability to catch fish i in the section of River below the
proposed intakes.

Restrictions on jet boating on the Hurunui River, as discussed above, will have some adverse effects
on access for angling by jet boaters.

There is the potential to have an adverse effect on the regionally important angling opportunity in the
lower Hurunui River.

The 2000/01 Hurunui River Recreation Survey (see Section 7.10) indicated the most responses for
preferred minimum flows for trout angling ranging from 15 to 20 m%s, and from 20 to 30 m%s for
salmon angling.

The retention of a permanent baseflow in the Waitohi River is likely to improve angling opportunities in
the River below the reservoirs. Keesing (2011) reported numerous potential trout pools in the Waitohi
River above the Gorge, but only located three brown trout in 30 pools investigated. Although there are
no reports of active angling in the upper River, and free public access is not assured, there is the
potential for the loss of a minor local angling resource due to inundation.

4.9.5. Swimming

The Waitohi Recreation Reserve is a locally important swimming site, and this value may increase as
the Reserve is developed as a managed camping site. Stage 1 of the proposal will include prolonged
flows of almost 5 m3/s during the irrigation season, which may be unsuitable for family swimming,
although the River will retain some amenity for recreation, including family water play. However, the
setting will need to be assessed at the modelled flows. Stage 2 will feature a more consistent
baseflow which is very likely to be family-friendly and will not represent an adverse effect.

Ramping rates during Stage 1 will need to be managed to ensure that no swimmers are surprised by
a flow change. Releases will tend to be infrequent, but will last for long periods T days and weeks.
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Signage and the presence of a person on-site while the flow increases may be necessary. Hazards
below the swimming site will need to be reviewed and a safe get-out below the swimming area may
be required during Stage 1.

There is some swimming activity in the Hurunui River below the proposed intakes. Reduced flows
may improve the amenity value for this activity. However, periphyton in the Hurunui is to be managed
through flushing releases.

4.9.6. Horse trekking

Commercial horse trekking through the Waitohi Valley currently requires access over private land.
With the scheme in place for both Stages 1 and 2, alternative routes through the valley will require
negotiation. The activity will remain possible, but in an altered setting and relying on alternative tracks.
Any loss of opportunity may have important effects on the two local trekking operations.

4.9.7. Four wheel driving

Four wheel driving up the Waitohi Valley currently requires passage over private land. If the activity
remains acceptable to land owners, new access would need to be developed for the activity to remain
around the reservoirs. The net effect of the loss of opportunity would be minor at the regional level.

4.9.8. Mitigation

The following mitigation is proposed and may include:

1 Flow management on the Hurunui River will be required to maintain amenity values for jet
boating events. Agreed stops to abstraction (six to eight per season) may be required to
sustain opportunities for, at least, organised jet boating events and ongoing communication
between scheme operators and JBNZ will be required.

I At least two additional stops to abstraction should be allowed to enable other, as yet
unidentified, recreation events to occur on the lower Hurunui River. These may be rarely
used, or may become a regular feature to support a particular event or activity.

1 Ramping rates effects on the Waitohi River at the swimming site at the Waitohi Recreation
Reserve will need to be monitored and assessed with Stage 1 of the scheme in place.
Signage will be required, at least, to indicate the potential for flow changes. Should the flow
change be considered to be potentially hazardous, it may be necessary to base a person at
the Reserve for an hour for the few times each year that the scheme ramps up, or advice be
given to future camp managers that a flow change is expected. Hazards below the swimming
site will need to be reviewed and a safe get-out below the swimming area may be also
required during Stage 1.

4.10. Archaeology

Please refer to Appendix L i HWP Waitohi River irrigation and Hydro Scheme i Archaeology
Assessment (Witter Archaeology; September 2011).

The potential effects are:
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4.10.1. Maori greenstone trail

Approximately 14 km of the greenstone trail passes through the project area. This includes the
section from the bridge crossing the Waitohi River at the bottom of the gorge, up the Waitohi River to
Hurricane Gully and over into the Hurunui. This therefore has the potential to have sites related to
relatively heavy prehistoric use, and may be affected by the proposed development. There is the
chance of the remains of Maori camping places, most likely indicated by ovens and scattered fire-
cracked rock, stone flakes, and possibly greenstone manufacturing by-products. There is even a
chance a cache of greenstone blocks. About half of this route goes through tussock and matagouri
covered river flats and hill slopes, and over a landscape which was similar to early Maori times. As a
landscape therefore it may have a cultural value to tangata whenua.

There also is the possibility of an alternate route avoiding the Maori Gully climb by continuing along
the Waitohi River and crossing further up-stream, such as Surveyors Stream. If so, there may be
greenstone trail sites further upstream on the Waitohi River.

4.10.2. Gold rush trail

In the 1860s the entrance to the Waitohi Gorge was a staging point for the push up past Lake Sumner
and then over the Harper Pass. Bl akeds Ro aithi
Gorge and Jacks Stream and over at Jacks Saddle to the Hurunui valley. The entrance was readily
accessible by wheeled vehicles so that supplies could be brought to a pub and other facilities there.
Evidence for the location of the Leith Black Hotel and other buildings was not found although there
should be artefacts and perhaps foundations remaining.

The 3 km of the lower gorge may therefore have camping places or huts belonging to this time,
possibly indicated by fireplaces, glass and ceramics. However, most of the evidence would be at the
entrance. The presence of abundant broken black porter bottles is a likely indication of a pub, and
there also may be foundations for a fireplace, stump, post holes and other evidence for the structure.
Any ground disturbance in the area is likely to produce such evidence. The modern road up the north
side has probably been built over the 1860s road, but there may be some of it still remaining. It
appears that the earlier track through the gorge was on the south side of the river (McRae 1993:43).
Hel pf ul details may be available in the descr
Turnbull Library.

4.10.3. Lankey Town and The Peaks

These settlements were in the 1860-1890s, though more concentrated on the plains at the base of the
mountains north of the gorge. This is the area crossed by the proposed canals. These sites are likely
to be conspicuous for the presence of blue on white china, early glass and bricks in the event of any
ground disturbance. The descendants of some of the original inhabitants are still in the area, and it
may be possible to obtain oral history or diary information about where some of the buildings were.
The 1891 survey plans also should be consulted for the locations of buildings and other structures.

4.10.4. Pastoral runs

Sheep grazing in the area began with the establishment of Horsley Down in 1852 about 10 km east of
the Waitohi Gorge. Since then there have been stockmen ranging over the area and setting up
camps in innumerable locations. Frequently used locations would have resulted in fireplaces and
shards from drink bottles or other materials may have accumulated, and there may have been

which w
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temporary yards. There also may have bDhe®aitohear | y mi
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vall ey is also part of t he #f VAcklagd (1I975281) apparently beiog wh i ¢ h

grazed in the 1880s.

4.10.5. Assessment of Effects

No archaeological or historical sites have been identified in the area indicated for the proposed
development. This is assuming that the woolshed H44 is not threatened. However, the project area
has been the scene of considerable activity in both prehistoric and historic times. All of the present
archaeological evidence would be buried or on the surface covered by grass. There is a very high
likelihood that such evidence exists, especially the Lower Gorge and entrance (Figure 8 of
Archaeology Report).

The proposed flooding itself is not likely to cause further damage to the archaeology. The main
potential for impact is the ground disturbance related to the construction of dams, canals, pipeline,
tunnel, and various other activities. The main potential to affect archaeological and heritage values
are as follows:

1 The area most likely to be affected is at the gorge entrance (Figure 8 of Archaeology Report).
This is where a dam is proposed and a canal is planned. It may have been a stopping place
on the Maori greenstone trail, and was a major historic area between 1860 to 1900. Although
no locations have been recorded, the remains of historic sites have been mentioned, and it is
likely that documentary information or local knowledge can be used to help to locate them.

1 The proposed dam at Hurricane Gully is also where there may have been camping by Maori
on the greenstone trail. There also may have been pastoral camping and use there. This is a
landscape which has been little changed since the time it was used by Maori. This may be of
special interest to Maori and requires consultation.

1 The proposed dam construction at the start of Inch Road would have to ensure that the H44
woolshed was not damaged.

I The proposed canal construction may encounter some of the 1860-1900 historic sites.

Mitigation

The provisions in the regional and district plans quoted above, as well as the HPA and RMA are
relevant to the findings of this assessment. In order to protect archaeological and historic heritage the
following mitigation is recommended:

91 Archival study - historic archival research is needed to locate old survey plans and early
documents, including the Caroline Chevalier account as well as the recovery of oral history
(see McRae 2001:6) is needed as part of the planning of the project. This is to identify the
location of historic sites, and for field visits to be made for ground truth so that the historic
sites can be avoided. This process is important to complete before the final planning.

1 HPT Authority - because of the potential impact on archaeological and historical sites, an
Authority from the Historic Places Trust is required. This authority should include a monitoring
program for all ground disturbance activities. Where possible any sites found should be
avoided from further damage. If damage or destruction is not avoidable, mitigation in the form
of archaeological excavation is needed. The results of this work and analysis of the
information recovered need to be compiled into a report.

1 Maori consultation - with the appropriate runanga is needed, and it is possible that a Cultural
Impact Statement would be requested. The potential effects on the landscape may be a
particular concern.
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4.11. Natural Hazard Risk & Dam Failure Risk

Please refer to Appendix G i HWP Waitohi Irrigation and Hydro Scheme: Engineering Report
(Riley Consultants Ltd; September 2011).

Appendix B of the Engineering Report includes a Dam Break assessment undertaken by Riley
Consultants, for the Hurricane Gully Dam which holds approximately 95% of the storage of the
proposed scheme.

The results of the dam break assessment show that the Hurricane Gully Dam should be categorised
as High PIC (Potential Impact Categorisation). This categorisation has been determined based on
the high PAR (Population at Risk), where modelling indicates that greater than 50 residential
dwellings would be expected to be at risk of flooding from water depths in excess of 0.5 m. Extensive
infrastructure damage would also be expected to several roads including two main road highways, as
well as the main north trunk railway line.

In the unlikely event of a dam break occurring, the area downstream of the Hurricane Gully Dam to
the Hurunui River mouth is not densely populated though dwellings would be significantly affected
due to the size of the flood wave. Following initiation of the dam breach, flood waters directly
downstream are likely to start rapidly rising within a period of less than 10 minutes. The total time for
the flood wave peak to reach the Hurunui River mouth from initial dam breach is expected to be less
than 6 hours.

4.12. Climate Change

Consideration of climate change issues was completed as part of the hydrological assessment to
determine the need for any storage requirements for the Hurunui catchment.

New Zealandds climate i s not arpdriversofahisivarigbllitg isthenll one of
Nino / La Nina cycle (also known as the El Nino / Southern Oscillation (ENSO)). With the ENSO, the

National Institute of Water & Atmospheric Research (NIWA) has projected that expected changes in

the future would see:

- Increasing temperatures over the whole country;

- Increasing annual average rainfall in the west of the country and decreasing annual average
rainfall in Northland and many eastern areas;

- Reductions in frosts;

- Increasing risk of dry periods or droughts in some eastern areas;

- Increasing frequency of heavy rainfall events; and

- Rising sea level.

NI WA6s projections for the Canterbury region also ref
Coast and the Main Divide will experience increased rainfall, and thus increase water volumes in the

rivers. However, whilst increased rainfall in the Main Divide would increase flows in the Hurunui River,

intensification of the Northwester conditions in Canterbury will also see increased dryness (drought) in

the lower Hurunui catchment and surrounding farmland as warming increases evaporation from soils

and vegetation. The implications for agricultural systems are therefore that irrigation seasons will

need to be longer and will require more water use. Increased pressure to abstract water from the river

for irrigation purposes is therefore likely to increase the need to harvest water and provide appropriate

storage options.
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4.13. Economic Analysis & Positive Effects

Please refer to Appendix | T Economic Impacts of HWP Waitohi Irrigation and Hydro Scheme
(Harris Consulting; September 2011).

The proposed HWP Waitohi Irrigation and Hydro Scheme will have economic benefits at local,
regional and national levels.

4.13.1. Returns per Hectare

The per ha returns are shown in Table 21 below, and are based on estimates in the Butcher 2010
report. Dairying will be the highest value land use, returning over $3000 per ha/year after expenses.
While revenues for the horticultural land uses are higher, but because of the high associated
expenses, the net return per ha is lower.

Table 21: Estimated returns for land uses in the Waitohi Irrigation and Hydro scheme
($/halyear, after cash farm expenses but before interest, tax, depreciation)

Returns high

reliability®
Land use Proportion ($/halyear)
Dairy 54% $3,110
Arable 11% $1,000
Sheep and beef 24% $1,160
Dairy support 10% $1,110
Viticulture 1% $1,700
Blackcurrants 1% $2,030
Weighted average 100% $2,200

At peak uptake, it is expected that the increase in net returns (EBITDA - after expenses but excluding
tax and capital charges) from each of the stages will be:

1 $15 million/annum for stage 1

1 $120 million / annum once Stage 2 is implemented (including Stage 1 area an increase
reliability to the Balmoral Scheme)

1  $5 million/annum for hydro generation

The increased reliability will result in a release of A block currently held by the AIC. There will be
some small increase in returns for the irrigators in Balmoral with the higher reliability.

8 Returns were reduced by 10% to simulate the lower reliability experienced in Stage 1 irrigation.
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The Stage 1 irrigation development is of a lower reliability than the main development, at 93%
supply/demand ratio. To allow for lower reliability returns have been decreased by 10% for the period
during which only Stage 1 storage is available.

4.13.2. Discounted Cashflow Analysis

Discounted cashflow analysis provides an indication of whether the total benefits of a project are
greater than the total costs. It allows for costs and benefits occurring at different times in the future by
a process known as discounting, where all future figures are brought back to the present day at a
constant discount rate. The discount rate is equivalent to the opportunity cost of capital, and in this
case a figure of 8% has been chosen. Thi s
accessing capital to undertake the project.

The analysis undertaken for this project includes all costs and all benefits experienced by scheme
users and investors. This includes the off farm expenditure on storage and distribution, but also the
on farm expenditure on installing irrigation and changing the farm system to make use of the higher
production.

The detailed cash flows are shown in Appendix 1 of the Economic Report, and the summary of costs
and benefits is shown in Table 22.

Table 22: NPV estimates for costs and benefits of Waitohi Irrigation and Hydro Scheme
($million NPV, 8% discount rate) (Source: Rileys, Butcher 2010)

represe

Hurricane
Gully Full
Hurricane | Seven Inches Lower development
Gully Hills Rd Gorge 1 | including
dam only | ($million | ($million | ($million | lower dams
($million | NPV, NPV, NPV, ($million
NPV, 8%) | 8%) 8%) 8%) NPV, 8%)
Costs ($million NPV, 8%)
Storage $148 $13 $10 $4 $175
Distribution $102 $3 $0 $0 $106
On farm capital $339 $13 $7 $0 $359
Operating costs $65 $2 $2 $1 $73
Total costs $660 $31 $19 $5 $710
Benefits ($million NPV, 8%)
Farm returns $775 $28 $16 $0 $848
Generation $32 $5 $6 $4 $46
Total benefits $810 $34 $21 $4 $890
Net Benefit (benefits - costs)
($million NPV, 8%) $150 $3 $2 -$1 $180
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The results suggest that there is a significant net benefit to the project of approximately $180 million.
The returns from the Seven Hills and Inches Rd dams are lower, but still positive and therefore likely
to be worthwhile. The returns to the Lower Gorge 1 dam are negative, which suggests that with
practically no additional storage the generation returns are insufficient to pay for the cost of dam and
generation equipment. However this lower dam may still have strategic advantages in the context of:

A hedge against increases in power prices.

Reduction in costs for the main distribution intake off the Waitohi.

Provision of a high level intake to supply water at 340RL.

Further potential gains from hydro generation from optimisation of night time pumping and
daytime generation.

E ]

It should be noted that the results reported here do not include other impacts or externalities that may
arise as a result of the project such as environmental, social and recreational costs and benefits. Nor
does it include the flow on district and regional economic and employment impacts as described
below. As such it only reports the benefits and costs to irrigators and scheme investors.

4.13.3. District and Regional Effects

The models developed for Butcher (2010) were used to estimate the regional impact of the scheme at
full uptake and full production. The key impact measures are:

i GDP i this largely measures the value added by an economic activity by capital, labour and
management expertise. It is measured by the output (revenue) less any inputs purchased
from outside the enterprise excluding labour.

1 Household income T this measures the returns to households as a result of the activity. It
includes wages, salaries and profits to owners.

1 Employment i this is measured by Full Time Equivalents (FTEs). A FTE is calculated for a
40 hour working week, so two half time employees equals one FTE. Because a significant
part of the workforce is part time, the number of people employed is likely to be more than the
FTEs estimated.

The direct impacts are those on the farm, while the district and regional impacts measure those that
occur as a result of flow on economic activity i purchases and sales by the farmers stimulating
activity in other enterprises. Because of the nature of input/output models used to make these
estimates, it is likely that the numbers produced overestimate the total impacts and should be
regarded as an upper bound estimate rather than an exact calculation. Other model types which may
give a lower estimate, such as general equilibrium models, are not appropriate for use at the regional
or district level because of data limitations.

The results are shown in Table 11 of the Economics Report and suggest that the district GDP will
increase by $160 million, while regional GDP will increase by $470 million. Income to households
(Table 12 of the Economics Report) will increase by $70 million within the district and by $210 million
within the region, while employment (Table 13 of Economics Report) will increase by 1060 workers on
farm, and over 3310 FTEs in the region.

The majority of the economic impacts will arise through the irrigated dairying, both because it is likely
to be the dominant land use, but also because its high returns and high expenditure results in greater
flow on economic impacts per ha. Both viticulture and blackcurrants are very intensive with respect to
economic impacts, particularly employment impacts, on a per ha basis, but because they are likely to
be only small land uses their impact overall is not likely to be significant.
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At a district level (Table 14 of Economics Report), the economy would be 52% larger in GDP terms
and 28% larger in employment terms, with the majority of this occurring in the agricultural sector. At a
regional level the Scheme represents a 2% increase in GDP and 1% increase in employment.
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4.14. Summary of Environmental Effects
23: Summary of Effects Table
Effect Scale Mitigation Comment
Groundwater Aquifer Recharge may be affected | Minor Minimum environmental flows of 250 Effects managed to be minor
by reduced flows in Waitohi River, although the I/s from Inches Rd Reservoir;
minimum environmental flow of 250 L/s will be monitoring
maintained throughout the year
Groundwater quality may be affected by Minor Minimum environmental flows of 250 Effects managed to be minor
reduced flows in Waitohi River, although the I/s from Inches Rd Reservoir; NB: the effects of the use of water
minimum environmental flow of 250 L/s will be monitoring need to be assessed and managed
maintained throughout the year. through other consents applied for
NB: the effects of the use of water for
irrigation are not addressed through
these consents
Effects on wetlands of reduced flows in Waitohi | Minor Minimum environmental flows of 250 Effects managed to be minor

River, although the minimum environmental flow
of 250 L/s will be maintained throughout the
year.

I/s from Inches Rd Reservoir;
monitoring

Aquatic effects of inundation - loss of high value
river habitat and the creation of highly variable
lake habitat with anticipated low aquatic
ecological values

More than minor

Environmental compensation i legal
protection, fencing; restoration, weed
management; access etc.

Effects managed to be minor

Highly variable flow rates and wetted width in
the Waitohi plains River due to changes in use
as a conveyance

More than Minor

Limiting conveyanc
typical flood flow volumes, ramping
correctly over time (hours) up and
down, minimising frequency of
changes

Effects managed to be minor

Aquatic ecology effects T change in species
composition; limited fish passage to upper
Waitohi

More than minor

Greater sampling up stream to
determine species affected,; fish trap
and transfer programme (as required)

Effects managed to be minor

Loss of vegetation and habitats through
inundation i wetlands; broadleaf shrublands,
shrublands; other communities

More than minor

Terrestrial habitat mitigation 1 fencing;
controlling weeds; monitoring
replacement planting; managing
riparian areas; wetland covenants;

Effects managed to be minor
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new wetlands

Habitat fragmentation and loss of connectivity Minor Mitigate loss of vegetation and Effects managed to be less than
as a result of lake formation i effects on birds habitats through riparian lake edge minor
development of vegetation
Sediment effects from dams Minor Mechanical Effects managed to be less than
minor
Riverbed armouring/erosion Minor Flushing regime Effects managed to be less than
minor
Suspended sediment loading (Hurunui River) Minor Flushing regime Effects managed to be less than

minor

Cultural - effects on the mauri of river

More than minor

Scientific and cultural monitoring

Effects managed to be minor

Cultural T surface water and groundwater
guantity/quality

More than minor

Efficient use of stored water; annual
reporting; water meters; further
information

Effects managed to be minor

Cultural - effects on Mahinga Kai / Koiora
(Native Fish)

More than minor

Fish screens; environmental flows;

Scientific and cultural monitoring;
nursery; fish transfers

Effects managed to be minor

Cultural i mixing of waters

More than minor

Position reserved

More than minor

Cultural 7 effects on wetlands

More than minor

Identification; protection and
restoration

Effects managed to be minor

Cultural 7 access for cultural use

More than minor

Restored to mahinga kai areas

Effects managed to be minor

Cultural - Wahi Tapu and Wahi Taonga Sites

More than minor

Archaeological survey; Accidental
Discovery Protocol

Effects managed to be minor

Effects on Natural Character of Seven Hills Dam

More than minor i

natural character
lost

Avoidance by Design; mitigation
through careful siting; remediation

Minor as natural character of new
lake becomes moderate to high

Effects on Natural Character of Inches Rd

More than minor 7

reduced to low

Avoidance by Design; mitigation
through careful siting; remediation

Minor

Effects on Natural Character i Hurricane Gully
Dam

More than minor i

natural character
lost

Avoidance by Design; mitigation
through careful siting; remediation

Minor as natural character of new
lake becomes moderate to high

Effects on Natural Character - Lower Gorge 1

More than minor 7

Avoidance by Design; mitigation

Minor as natural character of new
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Dam

reduced t

through careful siting; remediation

lake becomes moderate

Effects on Amenity Values - Seven Hills Dam

Minor 7 reduced
to 6l owd
6moder at e

Avoidance by Design; mitigation
through careful siting; remediation

Minor as visual amenity of new lake
becomes moderate to high

Effects on Amenity Values i Inches Road dam

More than minor i
immediate visual
effect

Avoidance by Design; mitigation
through careful siting; remediation

Minor as visual amenity of new lake
becomes moderate to high

Effects on Amenity Values i Hurricane Gully Minor Avoidance by Design; mitigation Minor as visual amenity of new lake
Dam through careful siting; remediation becomes moderate to high
Effects on Amenity Values - Lower Gorge 1 Minor Avoidance by Design; mitigation Minor as visual amenity of new lake

Dam

through careful siting; remediation

becomes moderately high

Downstream effects on natural character and
visual amenity

Less than minor

No mitigation

Less than minor

Kayaking T Hurunui River Minor Communication Less than minor with positive
Car park and get-out-facility at Intake elements
3
Jet Boating i restricted during irrigation season | Minor Recreation releases Less than minor
Fishing amenity T Hurunui River affected by Minor Recreation releases Less than minor with positive
restriction on jet boat access; Waitohi improved Minimum environmental flows of 250 elements
I/s from Inches Rd Reservoir
Swimming i Waitohi River - ramping of river Minor Warning signs Less than minor

levels (Stage 1)

Monitor 2 releases
On-site advice

Horse trekking

Less than minor 1
relies on private
access

Alternative access arranged

Less than minor

Four wheel driving

Minor i relies on
private access

Alternative access arranged

Less than minor

Public access i inundation of unformed legal
road and river bed

Less than minor

Amend boundaries of unformed legal
road

Less than minor
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Maori Greenstone Trail

Minor

Archival Study
HPT Authority
Maori Consultation

Monitoring during earthworks (NB
subject of later consents)

Less than minor

Gold Rush Trail

Minor

Archival Study
HPT Authority
Maori Consultation

Monitoring during earthworks (NB
subject of later consents)

Less than minor

Lankey Town and The Peaks

Minor

Archival Study
HPT Authority
Maori Consultation

1891 survey plans should be
consulted for the locations of buildings
and other structures

Monitoring during earthworks (NB
subject of later consents)

Less than minor

Dam Break

More than minor

Design to required standards
Building Act

Minor

Economic benefits T district and regional
increases in GDP

More than minor
positive effect

More than minor positive effect
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5. Alternatives Assessment

Alternative Dam Location Options and Types

Please refer to Appendix F i HWP Waitohi River Irrigation and Hydro Scheme: Engineering
Report (Riley Consultants; September 2011)

A 3-D model of the Waitohi River was used to assess different dam locations along the river. Based
on geometry the Hurricane Gully site was found to be the best site along the river for a large storage
in regard to minimising the volume of the dam structure. Many different sites downstream of
Hurricane Gully were assessed in terms of providing additional storage, acting as a reregulation pond,
utilising the fall down the valley for hydro generation and providing options for staging construction. A
number of alternative options for Waitohi River storage have been assessed. The scheme
arrangement and scheme staging as outlined in Section 2 is considered to be the most efficient for
meeting the various technical, irrigation, hydro-generation, and economic demands of the project.
Table 24 lists the main alternatives that were considered for development of the scheme.

Table 24: Alternative Options for Waitohi River Storage

Storage
Alternative | Dams®” Volume Comment
(MCM)
The minimum storage option considered for the
1 HG, SH 90, 1 scheme. SH dam only for hydro-generation re-
regulation with no additional irrigation storage. No
As per Alternative 1, but with additional irrigation
2 HG, SH 90, 7 . . . . .
storage in SH reservoir. No staging for this Alternative.
Medium storage considered for the scheme. SH dam
3 HG, SH 140, 1 only for hydro-generation re-regulation with no
additional irrigation storage. No staging for this
As per Alternative 3, but with additional irrigation
4 HG, SH 140, 7 P . . . . g .
storage in SH reservoir. No staging for this Alternative.
The maximum storage considered for the scheme. SH
5 HG, SH 210,1 dam only for hydro-generation re-regulation with no
additional irrigation storage. No staging for this
As per Alternative 5, but with additional irrigation
6 HG, SH 210, 7 per. _ _ _ 9
storage in SH reservoir. No staging for this Alternative.
7 HG, SH, IR, 90.7. 4. 0.4 Development of the full scheme allowing staging and
LG1 T with minimum storage volume at HG.
HG, SH, IR, Development of the full scheme allowing staging with
8 140,7,4,0.4 .
LG1 medium storage volume at HG.
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9 HG, SH, IR, 210.7. 4. 0.4 Development of the full scheme allowing staging with
LG1 "7 777 | maximum storage volume at HG.

10 Lower 140 Development of a single large reservoir in the Lower
Gorge®? Gorge area of the Waitohi River.

Note: (1) HG i Hurricane Gully; SH 1 Seven Hills; IR i Inches Road; LG1 7 Lower Gorge 1. (2) This
dam option is in the general vicinity of the Lower Gorge 1 dam site and approximately 90 m high.

Alternatives 1 to 9 are all based on Hurricane Gully being the main storage component of the scheme,
with the | ower damsd inclusion to enable stagi
volume of 140 MCM in the general vicinity of the Lower Gorge 1 dam. This site was discounted as it
resulted in significantly reduced storage-to-dam fill efficiencies and an overall higher cost for water
storage compared with Hurricane Gully. In addition, areas of productive farmland would require
inundation.

Alternative Dam Types

1 Comparison of dam types and, in particular, the pros/cons of each option and related
feasibility issues.

Intake Locations and Types

1 Alternative intake locations have been considered for all proposed intakes and the key issues
and constraints for each location.

1 Comparison of intake types and their suitability for each location and their fish exclusion
ability.

1 Sediment management issues were considered with regard to maintaining sediment within
the river.

Flood Hydrology and Spillways

91 Derivation of various design flood flows and hydrographs up to the Probable Maximum Flood
(PMF) level for the Waitohi River, with PMF calculation at a preliminary level of detail only.

1 Preliminary identification of type and sizing of diversion components for several options, and
the permanent service and emergency spillways.
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6. Notification Considerations

The proposed scheme is assessed as a Non-complying Activity under the NRRP and a Discretionary
Activity under the Proposed Hurunui and Waiau River Regional Plan.

Section 4 of this report has addressed the actual and potential effects associated with the proposed
scheme. The assessment concludes that there are positive and adverse effects likely to result from
the proposed scheme, with a range of effects that are minor or more than minor.

With the scale of the proposed scheme, the range and degree of effects that include environmental,
social, cultural and economic issues; the immediate notification of this application is therefore
respectably requested pursuant to section 95A(2)(b) of the RMA.
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7. Consultation

Please refer to Appendix N i HWP Waitohi River irrigation and Hydro Scheme i Consultation
Report (Heidi Crawford (AL Resources); Janine Holland (Janine Holland Communications);
September 2011).

7.1. Introduction

The Waitohi River has been identified through the Zone Committee established as part of the
Canterbury Water Management Strategy as an alternative water storage solution for irrigating the
Hurunui Catchment. HWP has prepared a Scheme for the Waitohi, and the Consultation Report (in
Appendix N) outlines the consultation undertaken.

Consultation has occurred at two levels - initial consultation has been through the Zone Committee
process with interest groups and through public meetings. Following from the Zone Committee
consultation, the HWP consulted with those directly affected by the scheme, namely affected
landowners and shareholders.

Generally feedback has been positive (particularly from interest groups consulted by the Zone
Committee), although many shareholders have concerns regarding the affordability of the scheme.

7.2. Hurunui/Waiau Zone Committee

The Hurunui /Waiau Zone Committee are a joint committee of Environment Canterbury and the
Hurunui District Council. The Zone Committee held public meetings every three weeks and has
adopted a collaborative approach to determining management of water in the Hurunui and Waiau
Rivers. They have held 17 committee meetings between July 2010 and September 2011, with
numerous other meetings held. There has been active participation in their meetings from the public.

7.2.1. Zone Committee Consultation

Prior to preparing its draft Zone Implementation Programme (ZIP), the Zone Committee met with 20
organisations and interest groups and held 5 community meetings. It released a draft Zone
Implementation Programme at the end of April 2011. The committee again met with organisations
and land users that it held public meetings with throughout the Zone and in Christchurch. The Zone
Committee received 125 written responses to its draft Zone Implementation Programme. Ninety per
cent of those responses related to three major issues. The three key issues were:

1) Land use and water quality
2) Water storage

3) Minimum flows in the Hurunui and Waiau rivers

Of the 125 submissions that mentioned water storage almost all supported investigation into the
Waitohi Option and many supported the general need for more water within Canterbury. A summary
of consultation undertaken by the Zone Committee is included in Table 25 below.

The Zone Committee considered all issues raised and reached consensus on all its decisions. The
final Hurunui/Waiau Zone Implementation Programme was approved by the Zone Committee at its
meeting on 18 July 2011.
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Table 25 Summary of the consultation undertaken by the Zone Committee:

Runanga

Interest Groups and
Organisations

District
Committees

Council

1 Mana
Whenua
Working
Group

=A =4 =4 -4 =A =4 =8 =4

= =

Whitewater Canoe Club
Forest and Bird
Water Rights Trust

Community and Public Health

CDHB

Thrill seekers Adventures
Canterbury Fly Fishing Club
Fish and Game

NZ Salmon Anglers
Association

Waipara River Group

DOC

1 Strategy
and Policy

Culverden
Omihi
Amberley
Cheviot
Hawarden

=2 =2 =499

7.2.2. Affected Landowners Summary

Of the landowners in the Waitohi inundation area, many have land within the irrigable area and are
shareholders, or have a family connection to land within the irrigable area, and are therefore

supportive of the scheme as a whole.

included in Table 26 below.

Table 26: Summary of recent Waitohi landowner consultation

A summary of consultation with Waitohi Landowners is

Date Who What How Comments
Jul ¢ Landownersinthe | Introduce them to | Phone Call from | Still uncertainty of the
inundated area scheme concept Director scheme layout.
Jul- Impacted Specialists undertaking | Phone calls and | A number of specialists
Sept landowners AEE assessments emails when site | have been Vvisiting the
visits were being | 2€& Iandowner; have
undertaken allowed access in most
cases.
25/8/11 | Landowners in | Provide overview of | Meeting Generally positive, some
Inundations area scheme and maps would like  discussion
around commercial terms
to commence asap.
25/8/11 | Selected Provide overview of | Meeting Concerns raised about
landowners on | scheme and maps location and alignment,
lower intake canal and impact on current farm
practises and future
options. These have been
taken on board.
6/9/11 Affected Woolshed meeting Invitation plus | Held in conjunction with
Landowners information pack Shareholders. No specific
feedback from landowners
at the shareholder
meeting.
8/9/11 Affected Information Pack Mail out For those that were unable
Landowners to attend the Woolshed
meeting the information
pack was posted.
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7.2.3. HWP Shareholders Summary

HWP has consistently updated its shareholders since November 2010 when Hurunui District
landowners became the holders of the 20,000 partly paid ordinary shares in the project. Shareholders
have been engaged through shareholder meetings, direct mail, emails and newsletters. In September
2011 shareholders met with HWP directors to specifically discuss the Waitohi Option and further
shareholder forums were established for follow-up questions and dialogue. A summary of consultation
with HWP shareholders is included in Table 27.

Table 27 Summary of consultation with HWP shareholders

Date Who What How Comments
6/9/11 HWP shareholders | Update on  Waitohi | Woolshed Meeting
Option

August | General Mailing | Newsletter specifically | Mail out No specific feedback
2011 List including | outlining to Waitohi received.

shareholders Scheme
8/9/11 HWP Information Pack Mail out For those unable to attend

Shareholders the meeting
14/9/11 | HWP Q&A session Meeting at Star & | This included collection of
& Shareholders Garter Hotel | share call money.
19/9/11 (Waikari) Excellent attendance.
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7.2.4. Key Stakeholders Summary

HWP have continued to meet with groups who earlier expressed interest in the South Branch/Lake
Sumner proposal. Much of this interaction has occurred within the Zone Committee process, but
additionally separate meetings have been held when requested. A summary of the consultation with

key Stakeholders is included in Table 28.

Table 28 Key Stakeholders consulted

Group Key Contacts Key issues Comments
Affected Landowners All Updating on project, | See Table 26 above.
- Inundation progress, timeline,
ideas for
improvement
Affected Landowners All Updating on project, | See Table 26 above.
- Initial ~ stretch  of progress, timeline,
lower intake canal ideas for
improvement

e Ng Ui
|

T
Rl nanga

Te Marino Lenihan
Raewyn Solomon

Mauri, Kaitiakitanga,
awa/ ngU
mabhinga kai

Seven members of the
Runanga undertook a two
day site visit including both
members of the Zone
Committee. A  Cultural
Impact Assessment is
being prepared

Hurunui Working Party

Te Marino Lenihan

Updating on Project

Presentation 15/9/11 at the

Mana Whenua and understanding | Tuahiwi Marae.
any concerns
MPs Colin King Introduction to the | Visited South Branch and
area. Waitohi Lower Gorge Sites.
Presented at Water
Nick Smith Understanding Conference, along with A
Scheme Loeffen (HWP  Project
Manager) Letter outlining
Scheme sent 26/5/11
Informal meeting with A
David Carter Understanding Loeffen (HWP  Project
Scheme Manager) at ANZ Irrigation
Forumi 8/4/11
Letter outlining Scheme
sent 26/5/11
ECan Commissioners, NRRP, Regional | A number of meetings held
Planners, Plan, Waitohi | with people at ECan.
Biodiversity Selection  Process,
Officers, CWMS | Consent Application
Staff
AIC Norm Williamson Integrated Water Letter of intent T integrated
hydrology model;
Shareholder in HWP
Group Key Contacts Key issues Comments
Meridian Energy Nick Eldred, Brian | Integrated Water Letter of intent T integrated
Ellwood, Rob Potts, hydrology model.
Jeff Page, Mark
Racle
Hurunui District Winton Dalley, Updated generally
Council Biodiversity provided as part of the
Officers Hurunui / Waiau Zone
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Committee work, although
3 specific meetings have
been held over the last 6
months.

Wider Irrigation - INZ
Community - Water
- Conferences
- Liaison with other
schemes
- Federated Farms
- DairyNZ

Update on progress
and ideas

Waitohi Scheme selection
progress integral in
obtaining funding.

Kevin Steele
Loretta Dobbs

MAF Update on IAF and

Waitohi Scheme

7.2.5. General Public Communication Summary

The devel opment of HWP6s Waitohi Option progressed
Committee is working under. Because of this, communication with the wider public has been less
extensive than on the South Branch/Lake Sumner option.

However,therehas been a high use of the projectds website
the Waitohi proposal. Other media has been: the HWP newsletter mailed to a database of 800; media

liaison; attendance at the March A&P shows in Hurunui District; attendance at a
conference/presentations/Government briefings. A summary of consultation with the wider public is

summarised in Table 29.

Table 29: Chronological List of General Public Communications

Date | Approach | Key Issues | Comments
Feasibility Assessment Phase
March 2011 | A&P shows 1 | Update on «current | Poster s expl ain
Hurunui  District | status of project and | relationship with Zone Committee
(Hawarden, relationship with Zone | and research areas of interest.
Cheviot and | Committee
Amuri)
April 2011 Creation of | Update on the project | Regular comments on status of
(ongoing) Facebook page project, and from May 2011
included comment on Waitohi
investigations.
28 April | Presentation  to | Presentation on | Very supportive of irrigation storage
2011 U3A update of Irrigation in | in general.
(University of the | North Canterbury
Third Age) including Waitohi
Storage Option
Late Liaison with | Update on the project | Clarification around how Waitohi
April/early Hurunui News and relationship with | investigations will be carried out,
May 2011 Waitohi and status of Lake Sumner/South
Branch options under ZIP.
3 May 2011 | Media release Announcing Reaction to ZIP suggestion that
investigations into | Waitohi be considered for water
Waitohi storage.
May and | Newsletters Update on Waitohi | The May and August newsletters
August 2011 investigations which go out to around 800
members of the Hurunui community
and associated stakeholders
detailed the investigations to date
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and the rationale for looking at the
Waitohi.
May 2011 Media coverage of | HWP & s i ni t i| Environment reporter David
Waitohi in the | on Waitohi as a water | Williams reports on Zone
Christchurch storage location Committee suggestion that Waitohi
Press be considered for water storage.
Date | Approach | Key Issues | Comments

Feasibility Assessment Phase
27/28 June | Presentation to | Update on project | Outlining to wider Government

2011 Water and outlining  of | Department and water
Infrastructure Waitohi focus stakeholders the Waitohi Option
Conference, and HWP progress
Wellington

June 2011 Briefing paper | Update to Ministers
sent to | on Waitohi scheme
Government and enquiry re MAF

Ministers  David | funding
Carter and Dr

Nick Smith
July- Updates on | Update on the project | Postings on status of Waitohi
September project  website investigations, amongst other
2011 homepage and general updates on project.
news articles Downloadable articles from media
added which outlining investigations into the
detail research Waitohi.
into Waitohi
August 2011 | Creation of | Update on the project | Series of photos and FAQ page
Waitohi page on explaining location of proposed
project website water storage within  Waitohi

Gorge, its advantages over South
Branch and Lake Sumner and
progress with investigations

13  August | Media coverage | Update on Waitohi | Rural reporter Michael Wright

2011 of Waitohi in | investigations reported on progress with Waitohi
Christchurch investigations
Press

7.2.6. Responses to Feedback

A summary of the responses to feedback is given in Table 30 below.

Table 30 Responses to Feedback

Date Who Concern Response
September 2011 | Shareholder (s) Scheme too expensive | Set up focus groups with farmers,
bankers and farm consultants to
determine affordability.
August 2011 Affected Living down stream Dam break analysis and consult
Landowners further.
August 2011 Affected Value of property living | Provide copies of documents.
Landowner next to irrigation Reassuring about dam break
storage analysis and explain benefits of
amenity, recreation and visual
values.
September 2011 | Affected Concerned about This will be addressed primarily
Landowner increase in public in with access on certain sections of
area with recreation private land. It may also be
lakes addressed when compensation
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terms are reached with individual
landowners.

August 2011 Affected Isolating land with Where land is isolated and a
Landowner inundation commercial agreement is unable
to be made with another
landowner HWP will ensure that
compensation is made on

commercial terms.
September 2011 | Affected Location of the | When working on location
Landowners distribution canals and | mapping we will consult farm
(plains) impact on farm | boundary records to ensure we
operations. minimize impact on operation of

each farm.

September 2011 | Amuri Irrigation Impact on their | AIC have reviewed the

Company operation and ability to | application in reference to them.
increase reliability Letter of Intent regarding the
Integrated Water sets out the
guidelines for continuing work.
September 2011 | Affected Inundation of Virginia | Investigate option of Coffer Dam.
Landowner Road
September 2011 | Hurunui  Working | Potential for Tuna (Eel) | Possible, further investigation
Party Mana | habitat in Lower Gorge | required by ecologists and
Whenua engineering team.
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8. Resource Management Act 1991

The following assessment is provided in accordance with the relevant sections under the Resource
Management Act 1991 (RMA) applicable to this proposal:

8.1. Part Il (Purposes and Principles) - Sections 5, 6, 7, and 8

Part 1l of the RMA provides a common set of principles to be applied to the management of all
physical and natural resources.

8.1.1. Section 5 Assessment

The RMA has a single overarching purpose: to promote the sustainable management of natural and
physical resources. Sustainable management is defined in Section 5 as:

6.. . managing the use, devel opment , and protection of
rate, which enables people and communities to provide for their social, economic, and cultural
wellbeing and for their health and safety while 1

(a) Sustaining the potential of natural and physical resources (excluding minerals) to meet the
reasonably foreseeable needs of future generations; and

(b) Safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and
(c) Avoiding, remedying, or mitigating any adverse effects of activities on the environment.

The proposed HWP Waitohi Irrigation and Hydro Scheme is considered to achieve the purpose of the
RMA as it promotes the sustainable management of the water resources of the Hurunui and Waitohi
Rivers, and it provides for a reliable supply of water 7 a significant natural resource i for the irrigation
needs of 58,500 ha of the Hurunui District. The Scheme enables people and communities to provide
for their social and economic wellbeing by irrigating land that is currently short of water, and allowing
for higher productivity and yields from this land. The potential for future generations to meet their
needs is enhanced by the proposed scheme and the way natural and physical resources are to be
managed. The life-supporting capacity of water, soil and ecosystems will be safeguarded.

There are both positive and adverse environmental effects likely to result from the project, with some
adverse effects considered to be more than minor. A number of measures are being proposed to
avoid, remedy or mitigate the adverse effects to acceptable levels. It is considered that whilst some
effects are likely to remain minor, this is outweighed by the positive effects of the project, and in
particular the district and regional economic benefits that will be substantial.

Overall it is considered the proposal promotes the sustainable management of natural and physical
resources.

8.1.2. Section 6 Assessment
Section 6 states:

In achieving the purpose of the RMA, all persons exercising functions and powers under it, in relation
to managing the use, development, and protection of natural and physical resources, shall recognise
and provide for the following matters of national importance:
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(a) The preservation of the natural character of the coastal environment (including the coastal
marine area), wetlands, and lakes and rivers and their margins, and the protection of them
from inappropriate subdivision, use, and development:

(b) The protection of outstanding natural features and landscapes from inappropriate subdivision,
use, and development:

The project is located at sites that potentially affect the natural character of rivers (Waitohi and
Hurunui Rivers) and their margins, including some wetlands. There are no areas within the Waitohi
River that are identified as having outstanding natural features and landscapes in the relevant
regional or district plans. The only matter of note is the river channel of the mainstem of the Hurunui
River that is identified as a significant, or potentially significant, natural area (SNA) in the Hurunui
District Plan. The effects of the proposed intake structures on the Hurunui River are minor.

A detailed assessment has been undertaken on the scale and extent of the effects on the natural
character of the project area (see the Landscape and Visual Effects Assessment in Appendix H). It is
concluded that the effect of the project on the natural character of the Waitohi and Hurunui Rivers are
more than minoras exi sting natur al c har act eAnumbsr ofemitigatioa
proposals are recommended (in siting, design, and remediation) to manage any adverse natural
character effects to acceptable levels, and the new lake environs will, in time, develop values that are
moderate T high in landscape.

(c) The protection of areas of significant indigenous vegetation and significant habitats of
indigenous fauna:

The inundation of the Waitohi River would have an adverse effect on existing riparian vegetation and
habitats of indigenous fauna. An assessment has been undertaken to determine the importance of
the existing terrestrial ecology, and the extent of any adverse effects on these areas (see Assessment
of Ecological Values and Effects in Appendix F). The proposed dams will inundate 140ha of
indigenous vegetation which is considered significant. Adverse effects on the values of the
indigenous vegetation and habitats of indigenous fauna would be more than minor. A number of
mitigation proposals are recommended (including the minimum environmental flows that will benefit
wetlands; habitat mitigation such as fencing, weed control, replacement planting etc.) to manage any
adverse effects to acceptable levels, being either minor or less than minor.

(d) The maintenance and enhancement of public access to and along the coastal marine area,
lakes, and rivers:

Much of the land affected by the proposed Scheme is in private ownership, and access to the area is
required across private land. There are a number of unformed legal roads in the project area, and
those to be inundated will need to be uplifted or adjusted to remain outside of the reservoir. Some
areas of the Scheme are accessible from Lake Sumner Rd and Inches Road. Where current public
access is available, this will be maintained or improved to gain access to the reservoirs for
recreational opportunities, as appropriate. The CIA has also identified a desire of the Maori to have
access for cultural use. Overall public access to the Waitohi River and Hurunui River will be
maintained or enhanced.

(e) The relationship of Maori and their culture and traditions with their ancestral lands, water,
sites, waahi tapu, and other taonga:
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The project is consistent with section 6(e) and recognises the importance of Maori in particularly their
culture and traditions associated with the use of water. A Cultural Impact Assessment (see Appendix
K) has recognised the importance of the Waitohi and Hurunui River and their margins to Maori, and
the need to protect the water quantity and quality as part of protecting the mauri of the rivers. Other
matters of interest raised where the effects on native fisheries, the mixing of waters, effects on
wetlands and access to the river for cultural use. The CIA recommends a number of measures,
including ongoing consultation with iwi, as the project is taken through into the Phase 2 consents,
should these consent applications be granted.

() The protection of historic heritage from inappropriate subdivision, use, and development:

An archaeological assessment has been completed and is submitted with this resource consent
application (see the Archaeological Assessment in Appendix L). The project site has no recorded
archaeological sites. Notwithstanding this, the Archaeological Assessment identified the presence of
the Maori Greenstone Trail, Gold Rush Trail and the Lanky Town and the Peaks as areas where there
could be archaeological sites present.

Further archival studies are required to confirm the existence of these archaeological or heritage
features. HPT and consultation with Maori is also recommended to ensure all sites are identified and
appropriately protected.

(g) The protection of recognised customary activities.
There are no recognised customary activities known in the project sites.

Overall it is consider the proposal recognises and provides for the relevant matters of national
importance in section 6.

8.1.3. Section 7 Assessment

Section 7 sets out the other matters that particular regard shall be made when managing the use,
development and protection of natural and physical resources. These include:

(b) The efficient use and development of natural and physical resources:

(c) The maintenance and enhancement of amenity values

(d) Intrinsic values of ecosystems:

(f) Maintenance and enhancement of the quality of the environment:

(g) Any finite characteristics of natural and physical resources:

(h) The protection of the habitat of trout and salmon:

(i) The effects of climate change:

() The benefits to be derived from the use and development of renewable energy.
An Infrastructure Development Plan (the Plan) is included in Appendix M, and is required to be
submitted with the consent applications by the Proposed Hurunui Waiau River Regional Plan (see
Appendix A). This Plan demonstrates at a conceptual level how the distribution and use of water will
be as efficient as possible. HWP recognises that water from the Hurunui and Waitohi Rivers is a

significant natural resource and its irrigation and hydro project is a significant physical resource under
Part Il of the Act.
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The project is located at sites that potentially affect the amenity value of rivers (Waitohi and Hurunui
Rivers) and their margins. There are no areas that are identified as having outstanding natural
features and landscapes in the relevant regional or district plans (apart from the channel of the
Hurunui River as discussed above). A detailed assessment has been undertaken on the scale and
extent of the effects on the amenity values of the project area (see the Landscape and Visual Effects
Assessment in Appendix H). It is concluded that the effect of the project on the amenity values of the
Waitohi River (at Inches Rd dam) is more than minor (immediate visual effect), while other sites on
the Waitohi and Hurunui Rivers are minor (r educed t o 61 oowéess than minatoAd er at e 6)
number of mitigation proposals are recommended (in siting, design, and remediation) to manage any
adverse amenity effects to acceptable levels, and the new lake environs will, in time, develop values
that are moderate i high in landscape.

The intrinsic values of ecosystems have been assessed as part of the Ecology Report included in
Appendix F. The assessment shows that the adverse effects on the values of the existing indigenous
vegetation and habitats of indigenous fauna would be more than minor. A number of mitigation
proposals are recommended (including the minimum environmental flows that will benefit wetlands;
habitat mitigation such as fencing, weed control, replacement planting etc.) to manage any adverse
effects to acceptable levels, being either minor or less than minor.

The quality of the environment is determined by a number of values and is subjective to the person
living or visiting the area. In general, the quality of the environment is reflected in the health of the
ecosystems, visual quality, amenity, recreational opportunities and types of land uses occurring. The
various aspects of the quality of the environment are addressed in the relevant technical reports.
Effects of the proposal on the matters that are reflected in the quality of the environment are
summarised in Table 23. With mitigation proposed, it considered these effects can be managed to
acceptable levels, and in most cases the effects will be less than minor or minor.

There are no finite characteristics of natural and physical resources identified as being included in the
area affected by the Scheme

The project will also have an effect on the habitat of trout as the proposed dams will affect fish
passage to areas above the dams. Some mitigation measures are recommended to mitigate the loss
of fish passage.

Studies on climate change and the effects of climate change on the Canterbury Region and the
Hurunui District have provided the basis for which an effective irrigation scheme is required to secure
the economic, social and cultural wellbeing of the district. In addition, the proposed inclusion of hydro-
generation in the project further demonstrates the efficient use of a natural resource by the
development of a renewable energy source.

Overall, the project is considered to be consistent with meeting the matters set out in section 7.

8.1.4. Section 8 Assessment

Section 8 states that in achieving the purpose of the RMA, the principles of the Treaty of Waitangi
shall be taken into account when managing the use, development, and protection of natural and
physical resources.

The Treaty of Waitangi principles have been taken into account in the assessment of this application.
Maori is considered to be a key stakeholder with interests in the project. Continuous consultation with
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the local Iwi groups is in progress and the development of a Cultural Impact Assessment have
identified matters of interest to Maori in both Stage 1 and Stage 2 of the project, and a
recommendation of a suite of mitigation measures to ensure the principles of the Treaty are taken into
account. Overall it is considered the matters identified in section 8 have been taken into account.

8.2. Section 104 Assessment
8.2.1. Section 104 (D)

When an activity is non-complying (as per the NRRP), there is a need to assess it against the two-
gateway test under s.104 (D) of the Act, being whether the adverse effects of the proposed activity
are minor; OR that the proposed activity is not contrary to the objectives and policies of an operative
or proposed Plan. The activity must meet one of these @atewayoétests.

In this case, one activity associated with the proposed scheme (use of the C Block Allocation under
Rule WQNS8 of the NRRP) trigger non-complying resource consent. It is noted that the Proposed
Hurunui Waiau River Regional Plan requires a Discretionary Activity for the use of C Block Allocation
water. It is considered this provides a clear guide to the intention of ECan in relation to this matter,
and it is also considered the adverse effects associated with this non-compliance can be managed
and the proposal is able to meet that part of the s.104(D) gateway test.

In addition, in relation to the second @atewaybtest, it is considered that the proposed scheme is
overall not contrary to the objectives and policies of the operative NRRP, nor the Proposed Hurunui &
Waiau Regional Plan, as outlined in the assessment below.

It is therefore considered that the proposal can meet one or both of the 6 gat eway 6 t est s, and
through to a s.104 assessment accordingly.

8.2.2. Section 104(1)(a)

This section of the Act requires that regard is given to any actual and potential effects on the
environment of allowing the activity.

A detailed assessment of the actual and potential environmental effects of the proposed activity is
included in Section 4 of this AEE.

8.2.3. Section 104(1)(b)(i)

This section of the Act requires that regard be given to any national environmental standard. There
are currently no relevant national environmental standards that are required to be assessed. It is
acknowledged that a national environmental standard for ecological flows and water levels is being
prepared by government, but this is only at the analysis of submissions stage, and has no statutory
weight.

8.2.4. Section 104(1)(b)(ii)

This section of the Act requires that regard be given to any other regulation. As only critical consents
are being sought at this stage, there are no other regulations (such as the Building Act) that are
required to be considered.
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8.2.5. Section 104(1)(b)(iii)

This section of the Act requires that regard is given to any national policy statement (NPS) that is
relevant to the proposal. These are the two NPS relevant to the project: NPS for Freshwater
Management and the NPS for Renewable Electricity Generation. It should be noted, however, that
only critical consents are being applied for, and therefore only limited matters in these NPS are
relevant, particularly the NPS for Renewable Electricity Generation.

8.2.6. NPS for Freshwater Management 2011

The NPS for Freshwater Management 2011 came into effect on 1 July 2011 and decision makers
must have regard to the NPS in consenting decisions.

The NPS sets out objectives and policies that direct local government to manage water in an
integrated and sustainable way, while providing for economic growth within set water quantity and
quality limits. The national policy statement is a first step to improve freshwater management at a
national level. Setting enforceable quality and quantity limits is a key purpose of this NPS.

Once limits are set, the NPS intends for freshwater resources to be allocated to users, while providing
the ability to transfer entittements between users so that maximum value is gained from water. Where
water resources are over-allocated (in terms of quality and quantity) to the point that national and
local values are not met, the NPS requires that over-allocation is reduced over agreed timeframes.

Table 31 of Appendix A has an assessment of the Scheme against the relevant objectives of the NPS
for Freshwater Management.

Overall, the project is considered to be consistent with the relevant provisions of the NPS for
Freshwater Management 2011 as it will provide for the increasing demand for freshwater for irrigation
while enabling the wellbeing of people and communities.

8.2.7. NPS for Renewable Electricity Generation

The NPS for Renewable Electricity Generation came into effect on 13 May 2011 and decision makers
must have regard to the NPS in consenting decisions. The NPS sets out an objective and policies to
enable the sustainable management of renewable electricity generation under the Resource
Management Act 1991 (6the Actd) .

The NPS recognises that NewZealandds ener gy demand has been growing

continue to grow. It states New Zealand must confront two major energy challenges as it meets
growing energy demand. The first is to respond to the risks of climate change by reducing
greenhouse gas emissions caused by the production and use of energy. The second is to deliver
clean, secure, affordable energy while treating the environment responsibly.

The NPS recognises as a matter of National Importance:

a) the need to develop, operate, maintain and upgrade renewable electricity generation activities
throughout New Zealand; and
b) the benefits of renewable electricity generation.

Table (in Appendix A) outlines the relevant objective and policy that the proposal should have regard
to.
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Overall, the project is considered to be consistent with the relevant provisions of the NPS for

Renewable Electricity Generation as it recognises and contribute s t owar ds New ®Deal andbs

renewable electricity generation.

8.2.8. Section 104(1)(b)(iv)

This section of the Act requires that regard is given to any New Zealand Coastal Policy Statement
(NZCPS) that is relevant to the proposal.

The purpose of the NZCPS is set out in Section 56 of the RMA which states:

60 The p wfrapNev £Zealand coastal policy statement is to state policies in order to achieve the
purpose of this Act in relation to the coastal

The coastal environment (including the coastal marine area) is listed under section 6 of the Act to be
a matter of national importance. The NZCPS sets out policies regarding the management of natural
and physical resources in the coastal environment. Local authorities are required by the RMA to give
effect to the NZCPS through their plans and policy statements. Resource consent decision-makers
must also have regard to relevant NZCPS policies.

The Department of Conservation has reviewed the previous NZCPS 1994, as part of a statutory
requirement under the Resource Management Act. This review resulted in the production of the
NZCPS 2010.

As identified in this the Sediment Transport Report in Appendix E, the scheme would have a no more
than a minor effect on the Hurunui River mouth/coastal environment.

Table 33 (in Appendix A) outlines the relevant policies that the scheme should have regard to.

Overall, the scheme is considered to be consistent with the relevant provisions of the New Zealand
Coastal Policy Statement 2010.

8.2.9. Section 104(1)(b)(v)

This section of the Act requires that regard is given to any regional policy statement or proposed
regional policy statement that is relevant to the proposal.

The Operative Canterbury Regional Policy Statement 1998 (CRPS) provides an overview of the
resource management issues in the Canterbury region and sets out how natural and physical
resources are to be managed in an integrated way to meet Part 1l of the RMA. The RMA requires that
regional policy statements are reviewed every ten years and as such, the CRPS is currently under
review. As the proposed regional policy statement has not yet been released for public consultation,
assessment has only been carried out against the relevant provisions of the Operative CRPS.

Table 34 (in Appendix A) outlines the relevant objectives and policies of the Operative RPS that the
proposal should have regard to.

The Resource Management Act requires that Regional Policy Statements are reviewed every 10
years. A full review of the operative CRPS began in 2006. In September 2010 a draft CRPS was
released and public feedback was sought. In June 2011 the Proposed CRPS was publicly notified
with submissions closing 15 August 2011. These submissions are currently being summarised.
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Table 35 (in Appendix A) outlines the relevant objectives and policies that the proposal should have
regard to.

Overall, the project is considered to be consistent with the relevant provisions of the Operative and
Proposed CRPS by adopting the environmental flow regime established in the Proposed Hurunui
Waiau River regional Plan that provides benefits to the present and future generations while ensuring
the sustainable management of the natural resource and associated ecosystem and values.

8.2.10. Section 104(1)(b)(vi)

This section of the Act requires that regard is given to any plan or proposed plan that is relevant to the

proposal.
The relevant plans or proposed plan to be assessed under this section are:

1 Canterbury Natural Resources Regional Plan (NRRP)
1 Proposed Hurunui & Waiau River Regional Plan (PHWRP)
1 Operative Hurunui District Plan (HDP)

8.2.10.1. Canterbury Natural Resources Regional Plan 2011

The NRRP became operative on 11 June 2011, and regulates the sustainable management of natural
resources in the Canterbury Region. It is complemented by catchment or location-based plans or
water conservation orders.

The policies in the plan will need to be updated, however, to reflect the community-driven priorities
being developed by zone committees under the Canterbury Water Management Strategy. This will
happen through a new Land and Water Regional Plan to build on, improve, and in some instances
replace, Chapters 4 to 8 of the NRRP. This new plan will also embed the provisions of the Chapter 2
in the NRRP.

Table 36 (in Appendix A) provides an assessment of the relevant objectives and policies under the
NRRP.

Overall, the project is considered to not be contrary to the relevant provisions of the NRRP.

8.2.10.2. Proposed Hurunui and Waiau River Regional Plan 2011

The Proposed Hurunui and Waiau River Regional Plan (PHWRRP) was notified on 1 October 2011.
The purpose of the PHWRRP is to promote the sustainable management of rivers and streams and
groundwater in the Hurunui, Waiau and Jed Catchments.

Where the ZIP prepared by the Hurunui Waiau Water Management Zone Committee required a
statutory response through the RMA, they have been addressed by the PHWRRP.

This PHWRRP applies to:
9 the taking, using, damming and diverting of surface water and stream-depleting groundwater
(in accordance with section 14 of the Resource Management Act) within the Waiau, Hurunui
and Jed River catchments, as shown in Map 1 (of Plan);
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1 the taking and using of groundwater within the Waiau, Hurunui and Jed River catchments
located (in accordance with section 14 of the Resource Management Act) within a
Groundwater Allocation Zone as described in Policy 4.1, and shown in Map 2 (of Plan);

1 the discharge of water (in accordance with section 15(1) of the Resource Management Act)
for non-consumptive uses; and

1 the use of land (in accordance with section 9(2) of the Resource Management Act) in the
Nutrient Management Area shown in Map 4 (of Plan).

Where an activity is expressly provided for in the PHWRRP, the provisions of the Plan apply. For all
other activities, the provisions in the Natural Resources Regional Plan apply.

Table 37 (in Appendix A) provides an assessment of the relevant objectives and policies under the
PHWRRP.

Overall, the project is considered to not be contrary to the relevant provisions of the PHWRRP.

8.2.10.3. Operative Hurunui District Plan

The HDP controls land use activities outside the bed of the Hurunui River and activities on the surface
of the river.

As the current application relates to the take, use, damming and discharge of water only,
assessments under the HDP are not included as part of this application. This assessment will be
submitted at the time Stage 2 consents are being applied for.

8.2.11. Section 104(1)(c)

This section of the Act requires that regard is given to any other matter the consent authority
considers relevant and reasonably necessary to determine at the application.

Relevant matters that should be given regard to in this section are:

- Canterbury Water Management Strategy (CWMS)
- Zone Implementation Programme
- New Zealand Energy Strategy (NZES)

8.2.11.1. Canterbury Water Management Strategy

The Canterbury Water Management Strategy (CWMS) was issued in November 2009 and was
prepared on behalf of the Canterbury Mayoral Forum. The specific aim of the strategy is:

iTo enabl e present and future generations to gain t
cultur a | benefits from our water resources within an en\y

The CWMS identifies key challenges for the Region when managing fresh water resources, and sets
out the outcomes intended from the strategy in the next 10 years as these challenges are addressed.

The CWMS is based on a set of fundamental principles as follows:
9 First order priorities: environment, customary use, community supplies and
stock water
1 Second order priorities: irrigation, renewable electricity generation, recreation
and amenity
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1 Primary principles i sustainable management, regional approach, and tangata
whenua
91  Supporting principles i natural character, indigenous biodiversity, access,
quality drinking water, recreational opportunities, and community and commercial
use.
Importantly, the CWMS establishes Zone Water Management Committees to manage water at a local
level, and to prepare Zone Implementation Programmes (ZIPs).

The CWMS also identifies new infrastructure investment opportunities, including an integrated option
for the Hurunui River.

Overall it is considered the proposal is consistent with the CWMS and assists in meeting the
principles and outcomes it is seeking.

8.2.11.2. Zone Implementation Programme

The Hurunui Waiau Zone Implementation Programme (ZIP) was released on 22 July 2011 after a
comprehensive consultation process. As outlined above, the ZIP has been prepared by a Water
Management Zone Committee for managing the water resources of the Hurunui Waiau Zone, and is
intended to implement the CWMS. The ZIP itself has no statutory weight, and the key
recommendations and preferred directions are to be implemented by a statutory regional plan to be
prepared and introduced by ECan.

The ZIP recommends actions and approaches for integrated water management solutions to achieve
the CWMS principles, targets, and goals encompassing economic, social, cultural and environmental
outcomes.

Key principles determined by the Zone Committee for the ZIP are (emphasis placed by Zone
Committee):

1 The management of economic development, water usage and quality, community drinking
water, land use, ecosystems, river management and Kkaitiakitanga are delivered as an
integrated solution which focuses on the interrelationships they share within the zone and
within river catchment areas

1 That community-of-interest-based management structures (i.e. land and water users) will
take responsibility for these functions (ZIP), with the support of the zone committee.

1 The regulatory framework that is developed to give effect to this ZIP must institutionalize
and enable the integrated solution management approach and the community/user-
based management structures.

1 Major water storage is required if the integrated management and associated
collaborative approach are to be successful in delivering solutions that addresses all
community interests and are positively aligned to the final outcome that delivers all the targets
of the CWMS.

1 The Committee also recognises that the principles of kaitiakitanga are not an 'add-on' to
the other elements of the ZIP and are best provided for by weaving them throughout
the ZIP.

The following are specific key recommendations in the ZIP to be implemented through a regional
plan:
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1 Flow and allocation regimes must be set for the rivers and their tributaries to ensure the life
supporting character of the rivers are maintained:

- For Waiau River minimum flows can remain unchanged provided current water use
remains unchanged and in-river values do not deteriorate;

- For Hurunui River the Variation 8 minimum flows and A Block allocation are
appropriate with minor changes.

1 Nutrient load limits must be set for the major rivers and their tributaries.

- The water quality for Hurunui River at State Highway One should be at or about the
same or better standard as present;

- Current land users will need to improve nutrient management to allow new irrigation
development to occur;

- New irrigation development must have good nutrient management;

- Implementing load limits should take a tributary- and land/water user-based approach.

1 More widespread monitoring of the major rivers and their tributaries and hapua needs to be
established to ensure water quality standards are being achieved.

1 Implementation of sustainable best practice audited self-management programmes,
particularly for water quality, led by community/land user based land care groups and industry
is essential (and has commenced) and be backed up by a regulatory framework.

1 Provision of 'more water' for irrigation and augmentation of river flows (in Waipara River),
preferably with associated hydropower development, but not for hydropower development on
its own, will come from an integrated use of run-of-river takes and off-mainstem storage:

- The Waitohi River catchment is the preferred location for major water storage in
Hurunui catchment;

- Water storage options in Lake Sumner or the Hurunui South Branch should be
deferred until a Waitohi storage option has been determined to not be viable or for
two years, whichever is shorter;

- Isolated Hill appears to be one of the few viable options for off-river major water
storage in Waiau River and is supported by the Zone Committee.

1 Immediate Steps Biodiversity funding over the next four years will be used in a more strategic
manner for projects that optimize freshwater biodiversity outcomes and community
involvement. Five priority areas are being considered:

- North Pegasus Bay coastal wetlands;

- Lower Waitohi wetlands;

- Conway Flat to Waiau River mouth;

- Braided River ecosystems;

- Sumner lakes complex.

Overall it is considered the proposal is consistent with the ZIP and assists in meeting the principles
and outcomes it is seeking.

8.2.11.3. New Zealand Energy Strategy to 2050 (2007)

The NZES sets out the governmentds vi si gstem and
describes the actions that will be taken to make this vision a reality. It comprises two parts. Part 1 sets
out the governmentoés vision for a sustainable
now to move New Ze stitralyhdlistainable maton. | Pdrb X profides details of the
initiatives the government will take, both now and in the future.
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The NZES recognises that whilst New Zealand has dominance of hydroelectricity, the limited ability to
store water also puts New Zealand at risk of shortage in dry years, which reliance on fossil fuel-based
generation as back-up is now considered unsustainable. Promotion of renewable energy by
maximising the contribution of cost-effective renewable energy resources while safeguarding the
environment is therefore a key action identified in the NZES. The use of geothermal, wind and hydro
energy are identified, as well as the need to balance the climate change benefits of increasing
renewable electricity against the potential impact on the local environment.

The project is therefore consistent with the NZES as it includes provision for hydro-generation, which
is a renewable energy source being promoted by the government.
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9. Proposed Mitigation

This section includes a summary of the mitigation being recommended in the AEE section.

9.1. Hydrology

Stage 1:

f
il
f

Minimum Environmental Flows: a minimum environmental flow of 250 L/s at the outlet of
Inches Road reservoir.

Augmenting Waitohi River Flows: a flow of up to 3.9 m3/s may be left in the river to provide a
variable flow in the Waitohi River from this point.

Management and Operational Plans: plans will be prepared for the management of the
scheme and operation of the dams. A draft of these plans will be submitted 6 months prior to
the operation of the scheme.

Proposed Monitoring:

Water Takes: it is proposed that the rate at which water is abstracted from each of the intakes
will be monitored on a continuous basis.

Reservoir Levels: it is proposed that water levels in both reservoirs will be monitored on a
continuous basis.

Environmental Monitoring: install weather stations to provide reliable rainfall,
evapotranspiration and soil moisture data; monitor the flows in the Waitohi River at the outlet
of Inches Road reservoir.

Stage 2:
T Minimum Environmental Flows: a minimum environmental flow of 250 L/s at the outlet of
Lower Gorge 1 reservoir.
1 Environmental Flow Releases: to mitigate the effects of flat lining it is proposed to make
flushing flows during the irrigation season if periphyton levels are high.
1 Management and Operational Plans: plans will be prepared for the management of the

scheme and operation of the dams. A draft of these plans will be submitted 6 months prior to
the operation of the scheme.

Proposed Monitoring:

Water Takes: it is proposed that the rate at which water is abstracted from each of the intakes
will be monitored on a continuous basis.

Reservoir Levels: it is proposed that water levels in both reservoirs will be monitored on a
continuous basis.

Environmental Monitoring: install weather stations to provide reliable rainfall,
evapotranspiration and soil moisture data; monitor the flows in the Waitohi River at the outlet
of Lower Gorge 1 reservaoir.

9.2. Hydrogeology

Monitoring of groundwater levels before and after the scheme commences to determine the actual
effects that occur are no more than minor, as expected.

9.3. Ecology

A range of broad mitigation actions are recommended for the loss of terrestrial ecology values
including:
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1 The legal and physical protection of remaining high value areas including wetlands between
the Hurunui;

1 Retiring land from grazing to enable natural regeneration;

1 Replacement planting on a functional, ecological basis such as planting local indigenous tree
and shrub species to create ecological corridors around the new lakes;

1 Fencing and managing the unaffected riparian margins of the Waitohi River and creating and
connecting riparian corridors within the irrigable area;

1 Fencing and monitoring of ecological weeds and the success of replacement plantings and
natural regeneration.

Recommended mitigation for the loss of wetlands includes the legal and physical protection and
ongoing management of existing wetlands on the Seven Hills property as well as wetlands within the
proposed irrigable area. Creation of new wetland habitat within the proposed irrigable area is also
likely to be required.

In regard to compensation for adverse ecological effects to aquatic systems, it is noted that adverse
effects relate toighivVaksksee mai R2skemowather habitat
valuable tributary aquatic habitat as well as downstream effects of lowered flows on the Waitohi.

Potential compensation requirements have been discussed. The requirement is extensive and would

largely require a substantive part, if not all, of the remaining Waitohi waterway and its protection and
enhancement. Whether such compensation is achievable is not known.

More specific ecological mitigation include:

Freshwater Ecology

Fish Transfers

1 Greater sampling upstream in all potential habitats to establish total presence of migratory
species.

1 Atrap and transfer programme, including trapping in the Hurunui of at least koaro and
common bully (but potentially other species) and the transfer to a number of upstream
locations which will need to be established; carried out every year until such time that
monitoring results indicate that the regime could be modified.

1 Monitoring of the success of trap and transfer programme

Habitat Loss / Change

1 Where quality foothill mainstem is lost, an environmental compensation ratio (ECR) of around
2.5:1 is thought appropriate (Rowe et al 2008), i.e. requiring protection and/or enhancement
of 50km in the Waitohi River.

1 Where lesser value tributaries are inundated (33km) the ECR is likely to be of the order of
1.5:1 and so a further 50km of water way required for compensation. This suggests a
requirement for management and protection of some 100km of Waitohi River.

1 Downstream, and acknowledging the residual stable flow regime proposed, there is around a
further 20 km of Waitohi stream (some of it on land in crown ownership) and a further 20 km
of the Washpen tributary that could also benefit greatly from stock fencing, weed
management, water augmentation etc. There is a potential for the improvement of around
100km of the remaining Waitohi system.

1 Riparian margins (10m either side) i as appropriate mechanism such as full fencing, weed
management and revegetation as well as removal of any instream structures and control of
surface takes, any discharges etc.

PAGEL34



Flows

1 Adding to flow variability and establishing seasonal flushes (in December and March) as well
as nuisance algae triggered flushes.
1 Aresidual flow higher than the current MALF at Power Road (1305 L/s) is recommended.

Terrestrial Ecology

General Terrestrial Habitat Mitigation:

1 Legal and physical protection of remaining high value areas, for example Little and Big Bush
Streams, the larger more diverse areas of shrublands.

1 Retiring land from grazing to enable it to regenerate naturally, for example the island south of
the confluence of the Waitohi River and Little Bush Stream.

1 Replacement planting within the project area on a functional, ecological basis to replace
inundated vegetation of moderate or high value. It is recommended that this include planting
to create habitat corridors around the lakes as mitigation for fragmentation of the existing
vegetation types and habitats.

1 Fencing of high value areas such as forest remnants and wetlands.

1 Monitoring and control of ecological weeds, particularly woody weeds such as gorse, broom
and briar that could disrupt natural regeneration processes.

I Monitoring of the success of replacement plantings and natural regeneration.

Riparian Effects Mitigation:
Mitigation for the terrestrial component of this loss could include:

1 Fencing and managing the riparian margins of the Waitohi River up-stream of the areas
proposed to be inundated;

9 Establishing shrubland or forest corridors around the margins of the lakes linking the
unaffected upper and lower sections of Waitohi River, and;

1 Riparian planting and physical protection of downstream rivers such as the lower Waitohi
River and the Hurunui River to establish new indigenous dominated ecological corridors and
connect existing ones.

Mitigation For Loss of Wetlands:

1 NRRP rules a basis for developing a package to mitigate the inundation of 18.9 ha of
moderate to high value wetlands in the Waitohi catchment.

1 Enforceable covenant (or other equivalent instrument) registered over the land so owned by
other persons, binding those other persons and their successors in title to allow the offsetting
wetland to be enhanced, restored or created on their land,;

1 Legal protection, through an enforceable covenant, and enhancement of the existing terrace
toe and valley floor wetlands on the Seven Hills property through fencing, planting and weed
control is recommended to partly mitigate the inundation of wetlands in the Waitohi
catchment. These wetlands represent the most valuable wetlands within the project area.

1 Legal protection and enhancement of additional wetlands.

Birds:

Mitigation for the loss of bird habitat generally, is addressed in Section 6.2 of the Ecology Report in
relation to measures to mitigate the loss of vegetation and habitats.
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9.4. Sedimentation Transport

The following mitigation measures are proposed:

- Suspended sediment taken out of the Hurunui River while abstracting flows at Intakes 3 and 1
could be returned to the system with a flushing regime incorporated as part of the
operation/maintenance regime. This would involve shutting these intakes down during a
period of high flow (of around 300 m3/s or greater) and allowing a flushing/bypass system to
operate. This is considered to be an essential part of maintaining the intake settling ponds in
an operational condition whilst minimising the impact on the river. It is estimated that flows
greater than 300 m3/s transport approximately 65% of the bedload and 50% of the
suspended load in the Hurunui River.

- The natural flushing would likely need to be supplemented with mechanical excavation which
is unlikely to be practical to during periods of high flow. It is suggested that the flushing
arrangements should be designed to ensure at least 75% of the incoming suspended
sediment can be naturally flushed back into the river during periods of high flow with the
remaining 25 % being mechanically removed as required. It is also suggested that flushing is
undertaken during winter months when higher flows are more likely and so there is minimal
impact on the reliability of the scheme to meet both irrigation demand and environmental
enhancement during low river flow conditions.

- This shutdown/flushing regime would also provide greater flows in the Hurunui to move gravel
bedload through the system and would mitigate some of the predicted aggradation. With an
effective flushing regime in place the amount of suspended sediment removed from the
system will reduce to 26,000 T/yr being 5% of the total suspended load for the catchment and
0.4% of the total sediment supplied to the coast from the surrounding rivers. With this
mitigation in place the effects of the Stage 2 development would be reduced to no more than
minor.

9.5. Cultural

The following mitigation is recommended in the Cultural Impact assessment;

9 Scientific and cultural monitoring of the impact of the Waitohi Scheme on the mauri of the
Waitohi River and the Hurunui River

1 In the Waitohi Catchment, protection and enhancement of the mauri of the new environment
above the dams, and the Waitohi River below the dams

1 The HWP actively promotes the efficient use of the stored water resource, in order to maintain
environmental flows and to safeguard cultural values

9 Scientific and cultural monitoring of the effects of the Waitohi Scheme on channel formation
and on the health of both the Hurunui River and Waitohi River - This information should form

part of an annual monitoring report that is provi
91 Inrecognition of the role of Tangata Whenua as kaitiaki for the Waitohi River and the Hurunui

Ri ver, the effects on groundwater should be inclu

and NgUti Kuri

1 The consent should incorporate review conditions to mitigate effects on surface and
groundwater resources identified through scientific and cultural monitoring
f An annual report should be provided to NgUi Tiaht
Waitohi Scheme, including water use, estimated water losses, and the level of efficiency of
the Scheme
1 The screening of all intake and outlet structures associated with the Waitohi Scheme is
required by Tangata Whenua to protect indigenous fish species
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Further research is recommended to develop cultural health indicators and a cultural health
monitoring programme for the Hurunui and Waitohi Rivers

The identification, protection and restoration of wetlands and riparian areas

The development of a cultural monitoring programme for the Hurunui River and Waitohi River

is recommended to recognise and provide for the shared kaitiaki responsibility o f Ng Ui

Tiahuriri and NgUOUti Kuro

The installation of a Pou Whenua is raised for further discussion with HWP. Pou Whenua are
carved posts that mark the ancestral and contemporary associations between people
(tUngata) and the | and (whenua)

The monitoring of the effects of the Waitohi Dams on migratory passage for native fish
species - f urt her mitigation may be required,
identifies a significant adverse effect on native fish species

It is recommended that revegetation and replanting as part of the Waitohi Scheme should use
indigenous vegetation that is of local genetic origin

The development of a general environmental management plan for the Waitohi Scheme

A full archaeological survey of the area proposed for inundation, by an archaeologist
mandated by Tangata Whenua, is recommended

An Accidental Discovery Protocol (ADP) should be adopted for the construction of the Waitohi
Scheme

9.6. Archaeology

In order to protect archaeological and historic heritage the following mitigation is recommended:

1

Archival study - historic archival research is needed to locate old survey plans and early
documents, including the Caroline Chevalier account as well as the recovery of oral history
(see McRae 2001:6) is needed as part of the planning of the project. This is to identify the
location of historic sites, and for field visits to be made for ground truth so that the historic
sites can be avoided. This process is important to complete before the final planning.

HPT Authority - because of the potential impact on archaeological and historical sites, an
Authority from the Historic Places Trust is required. This authority should include a monitoring
program for all ground disturbance activities. Where possible any sites found should be
avoided from further damage. If damage or destruction is not avoidable, mitigation in the form
of archaeological excavation is needed. The results of this work and analysis of the
information recovered need to be compiled into a report.

Maori consultation - with the appropriate runanga is needed, and it is possible that a Cultural
Impact Statement would be requested. The potential effects on the landscape may be a
particular concern.

9.7. Landscape

Avoidance

1
f
f

The scheme is located to avoid effects on OL.

The Hurunui River has substantial and highly variable flows.

The water take will be located on a low river terrace to avoid potential views from Lake
Sumner Road.

The conveyance of water from the Hurunui River to Hurricane Gully was altered from a canal
to a rising main.
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The rising main will be buried as it negotiates the river terraces and where it crosses Lake
Sumner Road and traverses the hill slopes before passing through the tunnel to Hurricane
Gully.

The rising main has been routed to avoid the existing wetlands across the river terraces and
hill gullies within the inland river basin.

A tunnel is proposed as a means to direct the rising main through to Hurricane Gully to avoid
any structures being located on the skyline.

The dams are located to avoid inundation of productive land.

The dams and resulting reservoir lakes are positioned to avoid the flooding of dwellings

located at Seven Hills and Mt Selfe and the historic woolshed identified as a Category Il
heritage feature.

Mitigation (lessening or improving)

|l

=A =4 =4 =9

=a =4

The scheme sits within a highly modified worked landscape so effects arising from further
modification are reduced.

The Hurricane Gully and Seven Hills dams are sited where visual effects are very localised.
The scale of the dams will be compatible with the scale of the surrounding landscape

The largest dam is located in Hurricane Gully rather than Lower Gorge.

The Inches Road and Lower Gorge dams are smaller in size and located so that most of the
structure is hidden by the gorge typography from Lake Sumner Road views.

All dam surfaces will be faced with local rock to blend with the surrounding landscape.

The Inches Road and Lower Gorge reservoir lakes are located where there will be scenic
views obtained across water from Lake Sumner Road, and will afford recreational
opportunities.

The relationship between the reservoir lakes to the landscape character of the surroundings

will be visually coherent.

Remediation (reverse environmental damage)

il

Waitohi River flows will be increased to provide a base flow over a downstream reach that
would normally be seasonally dry over the summer months.

Exotic weed species along the riparian margin will be managed along the Waitohi River
between Mt Noble and the Lake Sumner Road bridge.

Further mitigation is recommended to manage potential adverse effects on natural character and
amenity to an acceptable level where it is considered appropriate. Mitigation could include the

following:

1 A Management Plan to address the control of weed species and establishment of vegetation
of specific areas.

1 Shingle lake shore beaches are suggested at Gola Peaks and Inches Road reservoir lakes to
enhance recreational opportunities and visual amenity.

1 Removal of existing trees that will be inundated by the reservoir lake at Gola Peaks and
Inches Road and the removal of buildings that will be inundated at Gola Peaks.

1 Provision of a bund and planting along the Hurunui River terrace in front of the sediment pond

and associated structures.

9.8. Recreation

The following mitigation is proposed and may include:

|l

Flow management on the Hurunui River will be required to maintain amenity values for jet
boating events. Agreed stops to abstraction (six to eight per season) may be required to
sustain opportunities for, at least, organised jet boating events and ongoing communication
between scheme operators and JBNZ will be required.
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At least two additional stops to abstraction should be allowed to enable other, as yet
unidentified, recreation events to occur on the lower Hurunui River. These may be rarely
used, or may become a regular feature to support a particular event or activity.

Ramping rates effects on the Waitohi River at the swimming site at the Waitohi Recreation
Reserve will need to be monitored and assessed with Stage 1 of the scheme in place.
Signage will be required, at least, to indicate the potential for flow changes. Should the flow
change be considered to be potentially hazardous, it may be necessary to base a person at
the Reserve for an hour for the few times each year that the scheme ramps up, or advice be
given to future camp managers that a flow change is expected. Hazards below the swimming
site will need to be reviewed and a safe get-out below the swimming area may be also
required during Stage 1.
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10. Conclusion

The Hurunui Water Project Ltd (HWP) propose to develop a series of four water storage dams on the
Waitohi River to provide for a community irrigation scheme to irrigate 58,500 ha of land in the
Hurunui, Waipara and Kowai catchments. This scheme is consistent with principles and outcomes
sought in the Canterbury Water Management Strategy and the Zone Implementation Plan for the
Hurunui Waiau Catchment.

The AEE accompanies the 6critical bothbaglnwLdfththase 1
project, being the take, use, dam, divert and discharge of water. Overall the scheme requires a Non-

complying Activity consent under the operative NRRP, and a Discretionary Activity consent under the

Proposed Hurunui Waiau River Regional Plan.

Phase 2 consents to construct the project will be applied for once detail design has been undertaken,
and will include the infrastructure to distribute the water, hydro generation facilities and transmission
lines, and changes in land use.

A range of environmental effects have been identified and assessed in section 4 of this report. As
would be expected with a project of this scale, a number of the effects (particularly on the freshwater
and terrestrial ecology, landscape, and cultural values) are more than minor, and mitigation has been
proposed to manage these effects to acceptable levels.

An assessment of the proposal against the objectives and policies of relevant planning documents
has also been undertaken. In the majority of cases, the proposal is consistent with these objectives
and policies, and overall the benefits and positive effects of the proposal outweigh any objectives or
policies that project is not consistent with.

Similarly, the proposal has been assessed against Part Il and s.104 of the Resource Management
Act. Overall, is it considered the proposal promotes the sustainable management of natural and
physical resources, and has regard to or provides for those matters in Part Il of relevance.

It is requested that these applications be fully notified, and consents are sought for a duration of 35
years.
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Appendix A: Planning Assessment of Project Against Objectives and Policies of Key Planning Documents

Table 31 Relevant Objectives of the National Policy Statement for Freshwater Management 2011

Objectives

Is the
Proposal
consistent?

Explanation

To improve and maximise the efficient
allocation and efficient use of water.

Water Quality Objective Al Yes The project recognises the life supporting capacity and ecological values of the freshwater

To safeguard the life-supporting capacity, resource of the Waitohi and Hurunui Rivers and seeks to manage any adverse effect caused
ecosystem processes and indigenous by discharges from the scheme to acceptable levels. A number of measures are being

species including  their  associated proposed to achieve this.

ecosystems of fresh water, in sustainably

managing the use and development of

land, and of discharges of contaminants.

Water Quantity Objective B1 Yes The project recognises the life supporting capacity and ecological values of the freshwater
To safeguard the life-supporting capacity, resource of the Waitohi and Hurunui Rivers and seeks to manage any adverse effect caused
ecosystem processes and indigenous by taking water for the scheme to acceptable levels. A number of measures are being
species including their associated proposed to achieve this, including meeting the Environmental Flows set in the Proposed
ecosystems of fresh water, in sustainably Hurunui Waiau River Regional Plan, and setting a minimum Flow of 250 I/s for the Waitohi
managing the taking, using, damming, or River.

diverting of fresh water.

Water Quantity Objectives B2 Yes The project is consistent with this Objective as it proposes to implement the intentions of the
To avoid any further over-allocation of fresh ZIP prepared by the Zone Committee to irrigate 100,000 ha of land in the Hurunui/Waiau
water and phase out existing over- Catchment and to meet the Environmental Flows and water allocation regime established in
allocation. the Proposed Hurunui Waiau River Regional Plan.

Water Quantity Objective B3 Yes The aim of the project is to improve and maximise the efficient allocation and use of water

through storing water taken at peak flows to irrigate land currently short of water; An
Infrastructure Development Plan (Appendix M) has been prepared to demonstrate how
efficiency of allocation and use is achieved.
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Table 32: Relevant Objective and Policy of the National Policy Statement for Renewable Electricity Generation

Objective / Policy

Is the Proposal
consistent?

Explanation

Objective 1

To recognise the national significance of renewable electricity
generation activities by providing for the development,
operation, maintenance and upgrading of new and existing
renewable electricity generation activities, such that the

renewable energy sources increases to a level that meets or
exceeds the New Zealand Gover
renewable electricity generation.

proportion of New Zeal and?©:

Py

Yes

The project is consistent with this Objective as it recognises the national
significance of renewable electricity and contributes towards the national
target of electricity generated from renewable sources.

POLICY C2

When considering any residual environmental effects of
renewable electricity generation activities that cannot be
avoided, remedied or mitigated, decision-makers shall have
regard to offsetting measures or environmental
compensation including measures or compensation which
benefit the local environment and community affected.

Yes

The project identifies adverse effects and offer measures to manage any
adverse effects to acceptable levels.

POLICY E2

Regional policy statements and regional and district plans
shall include objectives, policies, and methods (including
rules within plans) to provide for the development, operation,
maintenance, and upgrading of new and existing hydro-
electricity generation activities to the extent applicable to the
region or district.

Yes

The proposal would benefit from having such planning provisions included
in the Canterbury RPS and regional plans, and would assist to achieve
these provisions.

Table 33 Relevant Policies of the New Zealand Coastal Policy Statement 2010

To safeguard the integrity, form, functioning and resilience of
the coastal environment and sustain its ecosystems,

Is the
Policies Proposal Explanation
consistent?
Objective 1 Yes The assessments undertaken to determine the effects of flow rates at the

mouth of the Hurunui River and of sediment transport on coastal process
and maintaining the opening of the river mouth indicate that any effects are
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Policies

Is the
Proposal
consistent?

Explanation

including marine and intertidal areas, estuaries, dunes and
land, by:

A maintaining or enhancing
processes in the coastal environment and recognising their
dynamic, complex and interde

no more than minor and the project is consistent with this Objective.

Objective 6

To enable people and communities to provide for their social,
economic, and cultural wellbeing and their health and safety,
through subdivision, use, and development, recognising that:
A the protection of t hoeamentddes
not preclude use and development in appropriate places and
forms, and within appropriat

Yes

The project is consistent with this policy as it provides for the social and
economic wellbeing of the community while ensuring any effects on the
coastal environment are recognised and managed to acceptable levels.

Policy 6 Activities in the coastal environment

(1) In relation to the coastal environment:

(a) recognise that the provision of infrastructure, the supply
and transport of energy including the generation and
transmission of electricity, and the extraction of minerals are
activities important to the social, economic and cultural well-
being of people and communities;

Yes

The project is consistent with this policy as it will provide for the generation
of electricity through infrastructure on the proposed dams on the Waitohi
River and will have little or no effects on the coastal environment.

Policy 13 Preservation of natural character

(1) To preserve the natural character of the coastal
environment and to protect it from inappropriate subdivision,
use, and development:

(a) avoid adverse effects of activities on natural character in
areas of the coastal environment with outstanding natural
character; and

(b) avoid significant adverse effects and avoid, remedy or
mitigate other adverse effects of activities on natural
character in all other areas of the coastal environment;

Yes

The project is consistent with this policy as the change in the Hurunui River
flow would be small. As such, effect on the natural character of the coastal
environment is considered to be no more than minor.

Policy 22 Sedimentation

(1) Assess and monitor sedimentation levels and impacts on
the coastal environment.

Yes

The project is consistent with this policy as the change in the Hurunui River
flow would be small. As such, effect on the coastal environment of changes
in the amount of sediment in this system is considered to be no more than
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Policies

Is the
Proposal
consistent?

Explanation

(2) Require that subdivision, use, or development will not
result in a significant increase in sedimentation in the coastal
marine area, or other coastal water.

(3) Control the impacts of vegetation removal on
sedimentation including the impacts of harvesting plantation
forestry.

(4) Reduce sediment loadings in runoff and in stormwater

systems through controls on land use activities.

minor.

Table 34 Relevant Objectives and Policies of the Operative Canterbury Regional Policy Statement

Objectives

Is the Proposal
consistent?

Explanation

Chapter 8: Landscape, Ecology and Heritage

Objective 3 Partial As discussed in the assessment of effects, there will be a loss of
Protection or enhancement of: some indigenous Biodiversity through the inundation of parts of the
() Indigenous biodiversity, (including the survival of Waitohi River. Of these areas 140ha are significant (in terms of Part
threatened species commur;ities and habitats, and species Il of the RMA). Similarly there will be effects on natural character due
biological communities and habitats unusual in. or to loss of these areas. Mitigation measures are recommended to
characteristic of Canterbury); ' manage these effects to acceptable levels.

(ii) Indigenous ecosystem functioning; and

(iii) Indigenous vegetation and habitats which contribute to

the regionds natur al charact

Chapter 9: Water

Objective 1 Yes The project is consistent with this Objective as it adopts the flow

Achieve sufficient qguantitie
bodies to enable present and future generations to gain
cultural, social, recreational, economic and other benefits
from those water bodies while:

(a) Safeguarding the life-supporting capacity of the

water, including its associated: aquatic ecosystems,

regime set by the Proposed Hurunui Waiau River Regional Plan that
are intended to achieve the outcomes listed in the Obijective.
Mitigation measures are proposed relating to indigenous vegetation
and habitats of indigenous fauna, natural character and amenity that
manage any adverse effects to acceptable levels.
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Objectives

Is the Proposal
consistent?

Explanation

(e)

significant habitats of indigenous fauna and areas of
significant indigenous vegetation;

Preserving the natural character of lakes and rivers
and protecting them from inappropriate use and
development;

(f) Protecting outstanding natural features and
landscapes from inappropriate use and development;
(g) Protecting significant habitat of trout and salmon;
(h) Maintaining, and where appropriate, enhancing
amenity values.
Policy 3 Yes An Infrastructure Development Plan (Appendix M) has been prepared
Promote efficiency in the use of water. as part of the application to demonstrate how the outcomes sought in
the ZIP are being met, and how the water will be distributed efficiently
and the use managed to ensure efficiency.
Objective 2 Yes The project is consistent with this objective as it provides for the

Enable present and future generations to gain cultural, social,
recreational, economic, health and other benefits from the

water

gual ity i n Canterbury

waters, while:

(b)

(e)

()

(@
(h)

Safeguarding the life-supporting capacity of the
water, including its associated: aquatic ecosystems,
significant habitats of indigenous fauna and areas of
significant indigenous vegetation;

Preserving the natural character of lakes and rivers
and protecting them from inappropriate use and
development;

Protecting outstanding natural features and
landscapes from inappropriate use and development;
Protecting significant habitat of trout and salmon;
Maintaining, and where appropriate, enhancing
amenity values.

appropriate use of the fresh water to enable the wellbeing of present
and future generations while meeting the outcomes sought, as
already discussed above.

Policy 14
Where a resource consent is for an activity which involves

Yes (Partial)

A Cultural Impact Assessment (Appendix K) has been prepared that
demonstrates this matter has been discussed with iwi who have

PAGEL46




Objectives

Is the Proposal
consistent?

Explanation

mixing of water from different water bodies, information on
the effects of the activity on the environment should include
effects of the mixing on the cultural values of Tangata
Whenua.

reserved their position at this stage.

Chapter 10: Bed of Rivers and Lakes

Objective 1 Yes The project is consistent with this Objective as it adopts the flow
With respect to land use and development within the beds regime set by the Proposed Hurunui Waiau River Regional Plan that
and margins of lakes and rivers, protection, and where are intended to achieve the outcomes listed in the Objective.
appropriate, enhancement of: Mitigation measures are proposed relating to indigenous vegetation

(a) Natural Character and habitats of indigenous fauna, natural character and amenity that

(b) Significant habitats of indigenous flora and fauna manage any adverse effects to acceptable levels.

(c) significant natural features and landscapes

(f) significant amenity and recreation values

(h) significant habitats of trout and salmon

(i) life-supporting capacity (health) of aquatic and

riparian ecosystems

Chapter 14: Energy
Objective 1 Yes The project includes provision for hydro-generation as part of the

Reduce Canterburyéos dsastamabld ¢
energy sources.

operation of the water storage facilities.

Policy 1

Promote the use of energy from renewable sources
consistent with sustainable management of natural and
physical resources, including the promotion of the
substitution of fossil fuels with renewable sources.

The project includes provision for hydro-generation as part of the
operation of the water storage facilities.
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Table 35 Relevant Objectives and Policies of the Proposed Canterbury Regional Policy Statement

Objectives

Is the Proposal
consistent?

Explanation

Chapter 5: Land Use and Infrastructure

Objective 5.2.2 i Integration of land-use and regionally | Yes An Infrastructure Development Plan (Appendix M) has been prepared
significant infrastructure (Wider Region) as part of the application to demonstrate how the outcomes sought in
Patterns and sequencing of land-use with regionally the ZIP are being met, and how the water will be distributed efficiently
significant infrastructure in the wider region are achieved so and the use managed to ensure efficiency. Separate consents will be
that: sought later for the specific infrastructure for the distribution of the
(1) development does not result in adverse effects on water, and this will be regionally significant infrastructure.

the efficient operation, use and development of regionally

significant infrastructure.

(2) the adverse effects resulting from the development

and operation of regionally significant

infrastructure are avoided, remedied or mitigated.

(3) there is increased sustainability, efficiency and liveability.

Policy 5.3.11 i Established community-scale irrigation, | Yes The sole intent of the project is to meet the outcomes sought in this

stockwater and rural drainage infrastructure (Wider
Region)

In relation to established community-scale irrigation,
stockwater and rural drainage infrastructure:

(1) Avoid development which constrains the ability of this
infrastructure in Canterbury to be operated, maintained and
upgraded;

(2) Enable this infrastructure to be operated, maintained
and upgraded in Canterbury to more effectively and
efficiently transport consented water provided that, as

a result of its location and design:

(a) the adverse effects on significant natural and physical
resources are avoided, or where this is not practicable,
mitigated; and

(b) other adverse effects on the environment are

policy as they relate to community-scale irrigation.
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Objectives

Is the Proposal
consistent?

Explanation

appropriately managed.

Chapter 7: Freshwater

Objective 7.2.2 - Parallel processes for managing fresh | Yes An Infrastructure Development Plan (Appendix M) has been prepared
water as part of the application to demonstrate how water will be distributed
Further abstraction of water in the region occurs in parallel efficiently and the use managed to ensure efficiency.

with:

(1) improvements in the efficiency with which water is

allocated for abstraction, the way it is abstracted and

conveyed, and its application or use;

Objective 7.2.3 - Integrated management of fresh water | Yes An Infrastructure Development Plan (Appendix M) has been prepared
resources as part of the application to demonstrate how the outcomes sought in
Fresh water is managed in an integrated way within and the ZIP are being met, and how the water will be distributed efficiently
across catchments, between activities, and between and the use managed to ensure efficiency.

agencies and people with interests in water management

in the community, considering:

(3) the effects of land uses and intensification of land

uses on demand for water and on water quality;

Policy 7.3.2 T Natural character of braided rivers and | Yes The proposal meets the environmental flows regime sought by the
lakes Proposed Hurunui Waiau River Regional Plan and the takes from the
To maintain the natural character of braided rivers and Hurunui and dams proposed will not affect any braided sections of
natural lakes by: the Hurunui River.

(2) ensuring any damming of any tributary of a braided

river maintains the braided character of the main stem;

Policy 7.3.4 1 Water quantity Yes/Partial The proposal meets the environmental flows regime sought by the

In relation to the management of water quantity:

(1) to manage the abstraction of surface water and
groundwater by establishing environmental flow regimes and
water allocation regimes which:

(@) manage the interconnectivity of surface water,
groundwater and the coastal environment;

(b) avoid long-term decline in groundwater levels and

Proposed Hurunui Waiau River Regional Plan.

Effects on groundwater, the coastal environment, mauri, natural
character, recreation and amenity values have all been assessed,
and will there will be effects, mitigation proposed is intended to
manage these effects to acceptable levels.
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Objectives

Is the Proposal
consistent?

Explanation

saltwater intrusion of coastal groundwater resources;

(c) protect the flows, freshes and flow variability required to
safe-guard the life-supporting capacity/mauri and preserve
the natural character values of fresh water bodies in the
catchment, including any flows required to transport
sediment, to open the river mouth, or to flush coastal
lagoons;

() support any flow requirements needed to maintain water
quality in the catchment; and, having satisfied the
requirements in (a) to (f), provide for:

(g) recreational and amenity values;

Policy 7.3.8 1 Efficient allocation and use of fresh water
To improve efficiency in the allocation and use of fresh water
by:

(1) ensuring the infrastructure used to reticulate and apply
water is highly efficient relative to the nature of the activity,
for any new take or use of water;

(2) ensuring the infrastructure used to reticulate and apply
water is increasingly efficient for existing takes and uses of
water, having regard to:

(a) the nature of the activity;

(b) the benefits and costs of achieving a higher level of
efficiency; and

(c) practicable options to implement any change required.

(3) ensuring the quantities of water allocated are reasonable
for the proposed use for all activities, including urban uses
and municipal supplies;

(4) recognising the importance of reliability of supply in
encouraging the efficient use of irrigation water;

(5) recognising the potential for efficiency in infrastructure
through combined uses of water and energy efficient
infrastructure; and

(6) promoting the integrated management and use of fresh

Yes

An Infrastructure Development Plan (Appendix M) has been prepared
as part of the application to demonstrate how the outcomes sought in
the ZIP are being met, and how the water will be distributed efficiently
and the use managed to ensure efficiency. The proposal meets the
environmental flows regime sought by the Proposed Hurunui Waiau
River Regional Plan.

An economic assessment has identified the substantial benefits of
the project to the region and district.
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Objectives

Is the Proposal
consistent?

Explanation

water resources within or across catchments.

Policy 7.3.10 - Harvest & storage of fresh water

To recognise the potential benefits of harvesting and storing
surface water for:

(1) improving the reliability of irrigation water and therefore
efficiency of use; and

(2) reducing pressure on surface water bodies, especially
foothill and lowland streams, during periods of low flow; and
facilitate the conversion of resource consents to abstract
wat er under 6run of river o
where this can be done under conditions which maintain or
enhance the surface water body.

Yes

As described in the project description, the project meets the
intentions of this policy to harvest and store water when river
conditions allow.

Chapter 10: Bed of Rivers and Lakes and their Riparian Zones

Objective 10.2.1 7 Provision for activities in beds and
riparian zones and protection and enhancement of bed
and riparian zone values

Enable subdivision, use, and development of river and lake
beds and their riparian zones while achieving protection of
the significant values of those areas, including provision for
the enhancement of such values.

Partial

As previously discussed, existing riparian areas along the Waitohi
River are lost due to the inundation of these areas.

However, mitigation is proposed to ensure new riparian areas are
established and the overall effects are managed to acceptable levels.

Policy 10.3.1 1 Activities in river and lake beds and their
riparian zones

To provide for activities in river and lake beds and their
ri parian zones, €é whil e:

(1) recognising the implications of the activity on the whole
catchment;

(2) ensuring that significant bed and riparian zone values are
maintained or enhanced; and

(3) avoiding significant adverse effects on the values of those
beds and their riparian zones, unless they are necessary for
the maintenance of essential structures, or for the prevention
of losses from floods, in which case adverse effects should
be mitigated or remedied.

Partial

Refer to above. No areas of significance (in terms of Part II RMA
matters) were found in the riparian margins to be Inundated.
Mitigation is proposed to manage the effects of other matters to
acceptable levels.
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Objectives

Is the Proposal
consistent?

Explanation

Chapter 12: Landscape

Objective 12.2.2 i Identification and protection of other
important landscapes

The identification and management of other important
landscapes and features that do not meet the threshold of
outstanding is supported, including:

(1) Areas of high natural character in the coastal
environment, and in or around wetlands, lakes and rivers

(2) Amenity landscapes and protection of those landscapes
from inappropriate subdivision, use and development.

Yes

A Landscape and Visual Assessment (Appendix H) has identified
natural character and amenity values in the project area, and it is
recognised that the adverse effects of the project on these areas and
values are more than minor. A number of measures are to mitigate
these effects to acceptable levels.

Policy 12.3.3 7 Protection of other important landscapes

To recognise that other important landscapes that do not
meet the threshold of outstanding, may warrant protection
and management for natural character, amenity, historic
cultural, historic heritage or other purposes.

Yes

Refer to discussion above.

Chapter 16: Energy

Objective 16.2.2 7 Enable a diverse and secure supply of
energy

A reliable and resilient supply of energy for the region, and
wider contributions beyond Canterbury, with a particular
emphasis on renewable energy, which:
()provides for the
resources to generate energy;

(2) reduces dependency on fossil fuels;
(4) is diverse in the location, type and scale of renewable
energy development.

and:

(a) adverse effects on significant natural and physical
resources are avoided, or where this is not practicable
mitigated; and

(b) other adverse effects on
appropriately controlled.

appropri at

the environment are

Yes

The proposal includes the ability to generate electricity from
managing storage facilities in Stage 2 of the project. Any adverse
effects have been identified and mitigated through meeting the
environmental flows sought in the Proposed Hurunui Waiau River
Regional Plan, and through other mitigation Measures.
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Objectives

Is the Proposal
consistent?

Explanation

Policy 16.3.3 i Benefits of renewable energy generation
facilities

To recognise the local, regional and national benefits when
considering proposed or existing renewable energy
generation facilities, having particular regard to:

(1) maintaining or increasing electricity generation capacity
while avoiding, reducing or displacing greenhouse gas
emissions;

(2) maintaining or increasing the security of supply at local
and regional levels, and also wider contributions beyond
Canterbury; and

The benefits of including hydro Generation in Stage 2 of the project
has been discussed above, and in the Economics Assessment
(Appendix I) undertaken.

Table 36 Relevant Objectives and Policies of the Operative Canterbury Natural Resources Regional Plan (NRRP)

Objectives / Policies®

Is the Proposal
consistent?

Explanation

Chapter 4 - Water Quality

Objective WQL1: Water quality outcomes for rivers and lakes Yes The proposed scheme is consistent with this Objective as it

Objective WQL1.1 Rivers involves the discharge of water to water from a storage facility,

(2) (a) In rivers where the outcomes in Table WQL5 are being will not decreasg t_he existing water quality and will not have_ an

achieved, manage the quality of the water and the bed to at least effect on the eX|st|n_g use of. thg water resource for recreatl_on,

achieve the outcomes in Table WQLS: and stock drinking, habitat for indigenous species or salmonids,

(b) In rivers where one or more of the outcomes in Table WQLS5 are not amenity values and NgUi Tahu d
being achieved, progressively improve the existing quality of the water

and the bed.

Policy WQL1 Point source discharges that may enter surface | Yes The proposal is consistent with this Policy as water taken from

water

(b) water into surface water or onto land where it may enter surface
water, including water from one catchment being discharged into

the Hurunui River will be stored and released into the Waitohi
River which then discharges back into the Hurunui River. A
Cultural | mpact assessment hac:

® For full text of the relevant objectives and policies please refer to the NRRP. Available at: http://www.ecan.govt.nz/Plans+and+Reports/NRRPNEW/.
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Objectives / Policies’

Is the Proposal
consistent?

Explanation

another part of the same catchment or into another catchment, ensure
that:

(i) the mixing of the waters as a result of the discharge avoids
significant adverse effects on N
(i) the discharge of water will not facilitate the movement of fish or
unwanted organisms into catchments where they are not already
present.

Tahu. The project also does not facilitate the movement of pest
plant or animals or other exotic species between catchments;
introduce plant or animal species that do not naturally occur; or
significantly alter the water quality.

Policy WQL2 Effects on water quality and the river bed caused by | Yes The proposal meets with environmental flows sought by the
a change to the flow of a river Proposed Hurunui Waiau River Regional Plan, and therefore
(2) For any other river, where the water quality or the bed of a river is any adverse effects on water quality are managed.

likely to be affected by a change to the flow of a river as a result of a

proposed activity or flow regime, any such change must not have a

significant adverse effect on the water quality or the purpose of

management and outcomes identified in Table WQLS5.

Policy WQL6: Management of riparian zones Yes The consents sought relate to the inundation of land as a result

(1) Maintain or improve water quality, the quality of river bed substrate,
and aquatic habitats in a river, lake or wetland by:

(a) ensuring activities that disturb or deposit soil or clear vegetation in
the riparian zone of a river or lake, or adjacent to a wetland are
undertaken in ways that minimise:

(i) the discharge of sediment into water; and
(ii) the risk of induced erosion of the bed or banks of the water body.

of damming the Waitohi River. Activities associated with
construction of the dams, and any consequential discharge of
sediment or erosion issues will be dealt with when further
consents are sought for those activities.

Chapter 5 - Water Quantity
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Objectives / Policies’

Is the Proposal
consistent?

Explanation

Objective WQN1 Surface water management Yes Refer to earlier discussion above regarding these matters. The
Enable present and future generations to access the region's surface proposal meets with environmental flows sought by the
water and groundwater resources to gain cultural, social, recreational, Proposed Hurunui Waiau River Regional Plan.

economic and other benefits, while:

(b) safeguarding the life-supporting capacity of the water, including its

associated aquatic ecosystems, significant habitats of indigenous

fauna, and areas of significant indigenous vegetation;

(e) preserving the natural character of lakes, rivers and wetlands and

protecting them from inappropriate use and development;

(f) protecting outstanding natural features and landscapes from

inappropriate use and development;

(g) protecting significant habitat of trout and salmon; and

(h) maintaining, and, where appropriate, enhancing amenity values.

Policy WQN1 High naturalness water bodies Yes The project relates to the taking of water from two intake

(1) The following water bodies are considered to have high natural
values worthy of a high level of protection, based on an overall
evaluation of the instream values listed in Objective WQN1:

(c) the Hurunui River and tributaries upstream of the confluence with
the Mandamus River, including the Mandamus River and its tributaries
(2) Protect the high naturalness of the water bodies or parts thereof
listed in (1) above by:

(b) except as provided by (2)(a) above, ensuring that any taking, using,
damming, and diverting of water or discharging of water into water
within the water bodies listed in (1) above shall have, by itself, or in
combination with any other takes, damming, diversion or discharges no
significant adverse effect on each of the following:

(i) the flow variability, including flows needed to:

2. remove excessive periphyton accumulations from the substrate and
diatom accumulations;

3. remove any build-up of fine sediment;

(i) indigenous vegetation within and adjacent to the water body;

(i) natural character, natural features and landscape values of the
area;

structures at 383 m RL and either 305 m RL or 280 m RL, as
described in the AEE. The proposal meets with environmental
flows sought by the Proposed Hurunui Waiau River Regional
Plan. The matters identified have been assessed in reports
accompanying this AEE. Mitigation has been proposed to
ensure any adverse effects are managed to acceptable levels.
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Objectives / Policies’

Is the Proposal
consistent?

Explanation

(iv) mahinga kai values, wahi tapu sites or areas, and wahi taonga;

(v) aquatic ecosystems, including intrinsic values and habitats of
indigenous birds, fish (including fish passage) and other fauna;

(vi) passage and spawning areas for trout or salmon; and
(vii) amenity, including wild and scenic values.

Policy WQN2 Flow and level regimes

(1) For water bodies where taking, using, damming, diverting or
discharging of water occurs or is likely to occur, Environment
Canterbury will progressively set flow or level regimes in Schedule
WQN1 and Schedule WQN3 to meet the requirements of Objective
WQNL1, having regard to the matters listed in Policy WQN3, Policy
WQL2, and also to meet Objective WQL1.1.

(2) Establish and maintain these flow and level regimes by:

(a) controlling the taking, using, diverting or damming of surface water,
and the discharge of water to surface water;

Yes

The proposal meets with environmental flows sought by the
Proposed Hurunui Waiau River Regional Plan. The provisions
included in this Regional Plan will replace the NRRP provisions
as they relate to the Hurunui and Waiau Rivers. Consents are
being sought under the NRRP and Proposed Hurunui Waiau
River Regional Plan.

Objective WQN2 Sustaining adequate low flows in flow-sensitive
catchments

In all flow-sensitive catchments listed in Appendix WQN3 and
Schedule WQN15, protect the flow requirements for instream values
and the reliability of supply to existing permits for takes or use of water
from the effects of a change in vegetation cover from short to tall
vegetation. Such changes should not significantly:

(a) increase the frequency, duration or severity of occurrences when
river flows fall below:

(i) any flow or level regime set for that catchment, or any sub-
catchment through policies WQN2 and WQNS3; or

(ii) any flow required to protect instream values in those catchments
where a minimum flow or flow regime has not been set; or

(b) reduce the availability of water for any community water supply, or
domestic or stockwater take, drawn from that catchment; or

(c) reduce the reliability of supply of water to existing permits for takes
or use of water, or reduce the reliability of supply below any reliability
level arising from Policy WQN13.

Yes

The Waitohi River is recognised as a being in a low flow
catchment. Meeting the environmental flows sought by the
Proposed Hurunui Waiau River Regional Plan and providing a
minimum flow of 250 I/s will improve the flows of the Waitohi
River.
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Objectives / Policies’

Is the Proposal
consistent?

Explanation

Objective WQN4 Allocation of the available water resource Yes The proposal is consistent with this Objective by meeting the A,

(1) The available water is allocated in ways that enables people and B and C allocation regime set in the NRRP and the Proposed

communities to maximise their social, economic and cultural wellbeing, Hurunui Waiau River Regional Plan.

and their health and safety, giving priority to potable water for

community and group drinking water supplies and for stock use.

Policy WQN15 Measurement and recording of water abstraction Yes The project will be consistent with this Policy by installing water-

(1) Require the installation of water-measuring and recording devices measuring and recording devices at the point of take or

at the point of take or diversion for all water permits for taking, using or diversion for the taking, using or diverting of water.

diverting water from surface or groundwater bodies in accordance with

Schedule WQN13, except where water is being diverted and retained

instream;

Objective WQNS5 Efficient use of water Yes As discussed above, an Infrastructure Development Plan

Achieve a high level of efficiency in terms of resource availability and (Appendix M) has been prepared as part of the application to

the use of water. demonstrate how the outcomes sought in the ZIP are being met,
and how the water will be distributed efficiently and the use
managed to ensure efficiency. The proposal meets the
environmental flows regime sought by the Proposed Hurunui
Waiau River Regional Plan.

Policy WQN16 Reasonable and efficient use of water Yes An Infrastructure Development Plan (Appendix M) has been

(1) When assessing water permit applications to take, divert and use
water, ensure that:

(a) the instantaneous rate of abstraction, the return period and the
annual volume are specified as conditions of water permits and are no
more than reasonable for the intended end use;

(b) significant wastage of water is avoided; and

(c) any adverse effect on water quality is avoided or limited to meet the
requirements of Policies WQL5.1, WQL5.2, WQL10 and WQL13.

(2) When assessing water permit applications to take, divert and use
water for irrigation (new or replacement) in terms of (1) above, the
instantaneous rate of abstraction, the return period and the seasonal
volume of the proposal will be required to meet a reasonable use test,
including:

(a) the water requirements of the intended land use activity;

prepared as part of the application to demonstrate how the
outcomes sought in the ZIP are being met, and how the water
will be distributed efficiently and the use managed to ensure
efficiency. The proposal meets the environmental flows regime
sought by the Proposed Hurunui Waiau River Regional Plan.
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Objectives / Policies’

Is the Proposal
consistent?

Explanation

(b) consideration of on-site physical factors such as soil water-holding
capacity, and climatic factors such as rainfall variability and potential
evapotranspiration; and

(c) there is an irrigation application efficiency of at least 80% even if
the actual system being used has a lower application efficiency. Where
the water permit application is for an irrigation system with a higher
application efficiency, the higher figure will be used.

(5) Where the use of water is for irrigation, the use of water is a
permitted activity for any land use where the seasonal allocation
volume used does not exceed the seasonal irrigation demand
standards in Schedule WQNS9.

Objective WQN8 Augmentation of water bodies Yes The proposal is consistent with this objective as it does not
Enable the augmentation of water resources provided that: affect existing water permit holders reliability of supply or access
(a) it is consistent with, or better achieves, provisions (a) to (h) of to water, and will provide long-term social, economic and
Objective WQN1 and the relevant provisions of Objective WQL1; environmental benefits to the community.

(b)) it wildl not adversely affect

supply and access to water; and

(c) it will result in long-term social, economic and environmental

benefits to the regional community.

Policy WQN20 Managing the effects of augmentation Yes The proposal is consistent with the matters addressed in this

(1) Before augmentation proposals are allowed, particularly where the
augmentation scheme involves damming a river, raising a lake or
discharging to another river, proponents need to show that:

(a) the water available for allocation will be efficiently used;

(b) any adverse effects on water quality and instream values are
managed in accordance with Policy WQL2; and

(c) any other adverse effects on
are avoided, remedied or mitigated.

(5) To avoid adverse effects, any augmentation take or diversion for
out-of-stream uses should only occur when flows in the source water
body are above the minimum flow. Abstraction or diversion from a
source water body, that is below its minimum flow, that is to be used to
maintain the minimum flow in the receiving water body, should only
occur where there is an overall significant net benefit to the

policy.
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Is the Proposal

land adjacent to the bed

Activities within the beds of lakes and rivers and/or land adjacent to the
bed are able to be undertaken while:

(a) protecting flood carrying capacity to avoid or mitigate increased risk
of flooding of surrounding lands;

(d) preserving natural character;

(e) protecting outstanding natural features and landscapes from
inappropriate use and development;

(f) protecting areas of significant indigenous vegetation and significant
habitat of indigenous fauna;

(g) promoting the maintenance and enhancement of amenity values;

( h) providing for the relationsh
traditions with their ances andather
taonga;

(i) avoiding, remedying or mitigating adverse effects of reductions in
sediment transport to the coast where there is a crucial link to rates of
coastal erosion;

(j) protecting significant habitat of trout and salmon;

Objectives / Policies’ consistent? Explanation

environment.

Chapter 6 1 Beds of Lakes and Rivers

Objective BLR1 Activities within the beds of lakes and rivers and | Yes Refer above to discussion on all of these matters.

Table 37 Relevant Objectives and Policies of the Proposed Hurunui Waiau River Regional Plan (PHWRRP)

Management of water levels and flows in the
Hurunui , ¢é trdbbumatiestdbes nat result
in adverse impacts on:

Policy Meets Comment
conditions
Objective 2 Yes Partial | The proposal meets the Environmental Flows regime set by the PHWRRP, and

provides a minimum flow of 250 L/s for the Waitohi River. Section 4 of this Report
assesses the environmental effects all the matters identified in Objective 1, and
mitigation is offered to manage these effects to acceptable levels.
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Policy Meets Comment
conditions
(a) the mauri of the waterbodies; It is noted in the Cultural Impact Assessment (Appendix K) that iwi have reserved
(b) instream aquatic life; their position on the mixing of the Hurunui and Waitohi River waters. Iwi have also
(c) upstream and downstream passage of native raised issues of water quantity/quality and the need to protect the mauri of the
fish, salmon and trout; river, and a number of mitigation measures are proposed.
édr)etsr;te;mstmg landscape and amenity values ;I;}he freshwate:c :;;jccr)llogity'asselfsmein:JI ide;n;irf]ietstﬁffect's ?n ins’;re'am 'aquatic Ii_fe, ang
. : . . e passage of fish. It is acknowledged that there is loss of riparian margins an
E)?dbsr;eedmg and feeding of riverbed nesting riyer hal?itat. throggh the inundgtion of land, and t.he _dams propos_ed fpr the Waitohi
(f) river mouth opening River will limit fish passage in the upper Waitohi River. Mitigation has been
to provide for the migration of native fish and recommended to address these effects.
salmonids species and the collection of The Landscape and Visual Assessment (Appendix H) has identified effects more
mahinga kai by tangata whenua; than minor on natural character, and generally minor on amenity values. The
(g) the extent of periphyton and cyanobacterial natural character and amenity values are managed to be minor with the mitigation
growth and the impact on recreational activities; proposed.
?r?)dr'ecreationally important flows in the The pr_opo_sal has little effect on sedi_mer_lt flows, and the _flushing regime means
mainstem of the Hurunui and Waiau rivers for there is little effect on the Hurunui River mouth opening and the extent of
kayaking, jet boating, swimming and salmon periphyton growth.
and trout fishing. The assessment of recreational activities determines that there are minor effects
on kayaking, jet boating, fishing amenity, swimming, and access but these effects
can also be mitigated to be less than minor.
Overall it is consider the proposal manages water levels and flows so that any
adverse impacts are managed to acceptable levels.
Policy 2.1 Yes Environmental Flow and Allocation Regime is complied with.
No resource consent to take, dam or use water
should be granted if the proposed activity will cause
the minimum flows specified in the Environmental
Flow and Allocation Regime in Table 1 to be
breached; unless the take is for a community or
stock drinking water supply and there is a Water
Supply Asset Management Strategy in place.
Policy 2.5 Yes Environmental Flow and Allocation Regime is complied with and matters identified

To ensure that any new take, dam or diversion of
water does not adversely affect the effectiveness of

addressed.
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