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EXECUTIVE SUMMARY

In this report the effects on natural character and visual amenity arising from the construction
and operation of the Waitohi Irrigation and Hydro Scheme (WIHS) are assessed. The
community irrigation scheme will irrigate 58,500 ha of land in the Hurunui, Kowai and
Waipara catchments. It will involve a combination of run-of-river and stored water to meet
irrigation demand and will generate hydro power to offset some costs associated with the
scheme.

In brief the key points of this report are listed below.

Project Description

1 The WIHS involves the construction of 4 dams and storage reservoirs on the Waitohi
River to meet irrigation demands and a total of three intakes to abstract water for
irrigation and refill storage reservoirs. Two intakes are located in the Hurunui River,
one some 1.5 km below the confluence of Surveyors Stream and at the confluence of
the Hurunui River and the Mandamus at the western edge of the Amuri Plain. The
remaining intake is located downstream of the lowest dam in the Waitohi River in
Stage 1 and as part of Lower Gorge dam in Stage 2.

1 The project will be constructed in two Stages. The key elements of Stage 1 are:
- aHurunui River intake structure near the Mandamus River
- atemporary intake structure on the lower Waitohi River
- a46 m high dam across the Waitohi River at Seven Hills
- a 31 m high dam across the Waitohi River at Inches Road

The key elements of Stage 2 are:
- an enlarged intake structure in the Hurunui River near the Mandamus

River

- an upper Hurunui River intake structure at RL 383.5

- a 105 m high dam across the Waitohi River at Hurricane Gully

- a21 m high dam across the Waitohi River at Lower Gorge

- two permanent intake structures associated with the Lower Gorge dam on
the Waitohi River

Landscape Context
1 The WIHS straddles two river valley catchments with components of the proposal
located in the mid reaches of the Hurunui and Waitohi Rivers. These reaches fall
within a Hard Rock Hills landscape type that comprise the foothills of the Main Divide.
The environment is predominantly grazed hill country and river terraces with some
discrete areas of forest plantation.

Landscape Effects
1 The four dams and their reservoir lakes will have unavoidable effects on the existing
landscape character and visual amenity values of a 22 km section of the Waitohi
River essentially removing a riverine system and replacing it with a series of dams
and lakes.



9 Scenic values obtained from Lake Sumner Road will be affected by the proposed
dam at Inches Road.

9 The proposed intakes and artificially managed flows downstream of the dams wiill
remove the variability of natural flows and reduce flows at times in both the Waitohi
and Hurunui Rivers during the irrigation season and when the storage reservoirs
require filling. An environmental release of 250 L/s is proposed for the Waitohi River.
Outside these times river flows are stable or increased and therefore effects on
natural character and visual amenity vary accordingly.

I The intake structures located in the Hurunui River will have effects on natural
character and visual amenity but effects are limited to very short discrete sections of
the river.

9 The intake structures located in the Waitohi River will have effects on natural
character and visual amenity but effects are limited to very short discrete sections of
the river.

1 The scheme avoids areas of Outstanding Landscape (OL). The proposal will
however, have some unavoidable effects on the natural character of the Waitohi and
Hurunui Rivers and their margins in terms of Section 6 (a) of the Resource
Management Act (RMA). This is inevitable where dams are proposed across a river.
The adverse effects of the proposed dams on the natural character of the river and
which have been identified in this report need to be put in the context of the fact that
dams are not located in reaches of highest natural character or in areas of OL.

1 The Hurunui District Plan (HDP) lists the entire Hurunui River and its margins as a
Significant Natural Area (SNA) even though some reaches of the river are less
natural and highly modified. The integrity of the Hurunui River as a SNA is not
affected by the intakes because the structures are relatively small compared to the
size of the river, they are located in a highly modified farmed context, the modified
flow regimes will mimic natural variable flows and a minimum base flow will be
retained.

Effects on Amenity

9 The proposed scheme will cause some change of amenity values in the Waitohi and
Hurunui river valley catchments. The HDP requires protection of visual amenity - in
particular those amenity values experienced from Lake Sumner Road, where it
traverses a scenic landscape. Views of Lower Gorge and Inches Road dam
structures are inevitable from Lake Sumner Road, however, they are mitigated as far
as possible by their discrete locations in the Waitohi River gorge and being located
within a highly modified, less scenic context. The remaining two dams at Hurricane
Gully and Seven Hills are in the Waitohi River valley where public access is restricted
across private property and therefore not visible from Lake Sumner Road. Inches
Road and Lower Gorge dams will afford expansive views across lakes where
previously no views of water were possible and in this respect visual amenity
obtained from Lake Sumner Road will be increased.



9 Intake structures in the Hurunui River are not visible from Lake Sumner Road
because of the distance, intervening shelterbelts, terrace topography and buried
rising main, so effects on visual amenity from these components of the scheme are
avoided.

1 Effects arising from the intake structures in the Waitohi River are minimised by being
temporary (Stage 1) and located in reaches that are not easily accessible by or
obvious to the public. Also they arewithin highly modified surroundings where visual
amenity and natural character are typically low.

9 Visual amenity is influenced by viewer® reactions to the appropriateness of the
dams, reservoir lakes, irrigation, hydro power and recreation. Consequently, effects
on visual amenity will range between positive to negative. However there are some
commonly held amenity values that will be affected by the proposal particularly in
relation to built structures and lakes, and these are assessed accordingly.

1 Visual amenity effects arising from modified flow regimes are unlikely to be adversely
affected to any significant degree because they will not be discernible from the
variability of naturally occurring river flows. With regard to the Hurunui River,
research indicates that the most significant aspect of amenity is related to water
colour and clarity rather than flows and this is unlikely to be adversely affected by the
proposed scheme. Even so, a base flow and some variability in flows will be
maintained so that the changes in flows are unlikely to be detected by river users.

9 The modified flow regime for the Waitohi River proposes an environmental flow
release of 250 L /s to increase flows and ensure that water continues to flow over a
reach of the river that normally dries up in summer low flows. Controlled releases will
occur as flushing flows to ensure the health of the river.

1 The effects of inundation by the reservoir lakes will affect residential property at Gola
Peaks, Mt Noble, and to a lesser extent at Seven Hills and Mt Selfe and sections of
the access roads to those properties. Virginia Road, farm buildings and residential
dwellings at Gola Peaks and Mt Noble will be removed and the land flooded by the
Hurricane Gully dam reservoir lake. Essentially, properties at Seven Hills will be
located at the edge of the Inches Road dam reservoir lake. The grazed river terrace
surrounding the residential properties will be removed and replaced with views
across a lake. Access to these properties will be provided across the crest of the
Inches Road dam.

Summary
1 The contextual mitigation addresses most effects on natural character and amenity.
However, where there are effects on natural character and visual amenity a range of
possible mitigation measures is suggested to manage effects and meet the relevant
statutory requirements.



1 The proposed WIHS is not contrary to the relevant landscape and amenity provisions
of the RMA and its supporting statutory documents. Overall, the scheme has been
designed to avoid, remedy and mitigate any significant potential adverse landscape
and visual effects.

1.0 INTRODUCTION

1.1 The Waitohi Irrigation and Hydro Scheme (WIHS)

The Hurunui Water Project Limited (HWP) is proposing to develop a community based
irrigation scheme by taking water from the Hurunui River and transferring it to water storage
facilities in the valley of the Waitohi River. The proposed scheme would irrigate
approximately 58,500 ha of dry land in the Hurunui and Waipara catchments. An A3
Graphic Attachment, Sheets 11 13, accompanies this report and contains maps and
photographs referencing the scheme. Refer Sheet 1 for the general project location.

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 and discharge the water taken from the
Hurunui and Waitohi Rivers, and consents to dam the Waitohi River, 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 dam design is commissioned.

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 land. A second intake structure on the Waitohi River will 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 (refer to Sheet 2 for location of these structures), of Stage 1 of the
preferred scheme are summarised as:

' Hurunui River Intake Structure (Mandamus i Intake 1)
The location of the structure is on the true-right bank of the Hurunui River
downstream of the Mandamus confluence. The location may vary between RL 280
m and RL 305 m depending on the final distribution design. This intake structure will
have a maximum flow of 3.9 m®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.

91 First Stage Waitohi River Intake Structure (Intake 2)
This temporary intake structure will be located at the point where the river meets the
main canal, at RL 280 or 305. The intake structure will have a maximum flow of 3.9
m°/s and will supply run-of-river water to the distribution canal for 6,900 ha.



1 Seven Hills Dam i a 46 m high x 150 m wide dam with crest at RL 405 m 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 3.9 m¥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
is 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 will store this peak
flow and discharge a lower or higher flow to meet irrigation demand. It will also
provide irrigation storage during dry years.

1 Inches Road Dam i a 31 m high x 245 m wide dam with crest at RL 375 m 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 3.9 m*s. No hydro-generation is to be provided
although, provision will be 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 dry years.

Stage 2 will be the full scheme development with construction of all aspects of the scheme,
including the pump station 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 (refer to Sheet 2 for location of these structures), of Stage 2 of the
preferred scheme are summarised as:

1 Hurunui River Intake Structure (Mandamus i Intake 1)
The Stage 1 intake structure will be enlarged to take 26.1 m*/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.

1 First Stage Waitohi River Intake Structure (Intake 2)
This intake structure will be decommissioned once the Lower Gorge 1 Dam is built. It
is located about 500 m below Powers Road bridge in the Waitohi River, at RL 280 m
or RL 305 m.

9 Hurunui River Intake (at pump station i Intake 3) at RL 383.5
This intake is located on the trueright bank of the Hurunui River approximately 1.5
km downstream of the confluence with Surveyors Stream where the river takes a 90
degree turn. The intake structure will have a maximum flow of 17 m%s and will
divert water via a pump station, rising main and tunnel to the Waitohi Catchment for
irrigation storage and hydro-generation.

1 Hurunui River Intake (Amuri Scheme 1 Intake 4)
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 8.5 m*s. This will be
included in a separate consent application and will be not considered in any detail in
these applications.



1 Waitohi River Intake (Lower Gorge 1 Dam i Intake 5)
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 42.4 m%s. The
intake 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.

1 Hurricane Gully Dami a 105 m high x 429 m wide dam with crest at RL 505 m 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 17 m?s, with a peak generation outflow of 35 m®/s
and a peak irrigation outflow of 42 m®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.

1 Lower Gorge 1 Dam 1 a 21 m high x 71 m wide dam with crest at RL 345 m on the
Waitohi River. The dam will have a live storage of 4 million m® and a drawdown of 1
m, peak inflow of 42 m?%s, with a peak generation outflow of 8m*/s and a peak
irrigation outflow of 42 m%/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 RL 340 m; a low-
level intake at RL 325 m 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 L/s at the outlet of Lower Gorge 1
reservoir.

This report does not assess the full optimisation of hydro-generation that is a component of
this scheme. A degree of optimisation has already occurred through the development of this
project and the effects of this have been assessed.

1.2 Project Location and the General Landscape Context

The project essentially straddles the middle reaches of the Waitohi and Hurunui river
catchments within the foothills of the Main Divide. Refer Sheet 1. In Sheet 2 the Waitohi
River and Hurunui rivers are highlighted and features of the proposed scheme are identified,
including: the proposed dam structures and their associated reservoirs on the Waitohi River;
the locations of the water takes; the sediment pond; and the water conveyance structures
from the sediment pond to Hurricane Gully.

The scheme will affect some 22 km of the Waitohi River over the gorge and hill country
between Virginia and Lake Sumner roads. The scheme and modified flow regime will affect
the Upper Hawarden Gap reach of the Hurunui River and those reaches of both the Waitohi
and Hurunui rivers downstream that cross the Amuri Plain and eventually discharge into the
Pacific Ocean on the east coast. 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 Lake Sumner Road bridge marks the southwest and northeast extent of the dams and
reservoir lakes associated with 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

10



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 being deflected by the Lowry Peaks range and 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.

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.

The project area is relatively sparsely populated. The nearest settlements of any size are
scattered across the Amuri 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.

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 Rotheram and Waiau before heading towards the coastal town of
Kaikoura and at the Waiau River SH 7 branches west to Hamner Springs.

Virginia Road, an unsealed local 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 mid reaches of the Waitohi River and the Hurunui River is
provided via the unsealed extension of Lake Sumner Road. On entering the hills Lake
Sumner Road crosses a bridge and heads west along the true left of the Waitohi River up to
Inches Road. Along this section of the Lake Sumner Road the Lower Gorge dam is
proposed and another dam, referred to 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, 18 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 18 km of the Waitohi River valley that the proposed Hurricane Gully and
Seven Hills dams, and their associated reservoirs, are to be located.

From the confluence of Jacks Stream and the Waitohi River, and beyond the intersection of
Inches Road, Lake Sumner Road continues westwards along Jacks Stream. Once past
Jacks Saddle, Lake Sumner Road descends into a small inland valley basin and meets the
Hurunui River just beyond the r i v eonfléence with Surveyors Stream. The approximate
location of the upper water take in the Hurunui River proposed to feed into the Waitohi
Scheme is on a river terrace approximately 1.6 km downstream from Surveyors Stream.
After crossing Surveyors Stream Lake Sumner Road follows the Hurunui River along Maori
Gully to the Hurunui River South Branch and, beyond this, to a series of lakes (including
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lakes Sumner, Sheppard, Taylor, Manson and Loch Katrine) that lie in the upper catchment
of the Hurunui River.

The remaining water takes will be located near the western edge of the Amuri Plain in the
Waitohi and Hurunui rivers. The Stage 1 Waitohi intake will be sited 500 m downstream of
Power Road bridge. The Stage 2 Waitohi intakes will be part of the Lower Gorge dam
structure and accessible from Lake Sumner Road.

The lower Hurunui River intake will be accessed over private property and sited at the
confluence of the Hurunui River with the Mandamus on the true right of the river. An existing
intake, referred to as the Amuri Intake, is located on the true left of the river about 500 m
downstream alongside Balmoral Forest. The Amuri intake and other water takes
downstream supply the currently existing water abstractions. It is assumed that the existing
takes will become part of this scheme. In general, the lower intakes are located within the
highly modified landscape of the Amuri Plain.

12



1.3 Purpose of this report

The overall purpose of this report is to assess the landscape and visual effects of the
proposed WIHS on the existing environment. This will be undertaken principally with
reference to the relevant sections of the Resource Management Act, namely:
1 Section 6 (a), with respect to effects on natural character of the water bodies, the
rivers and their margins;
9 Section 6 (b), with respect to effects on areas of outstanding natural landscapes;
and
1 Section 7 (c), with respect to effects on visual amenity.

Relevant sections of the Hurunui District Plan and the Canterbury Natural Resources
Regional Plan will also be taken into account.

The potential landscape and visual effects of the WIHS will be diverse. They will be
somewhat localised at the water take on the Hurunui River and on a terrace above the river,
at the site of the proposed sediment pond, and pump station. Visual effects may arise from
the linear alignment of the proposed rising main.

More extensive in nature, will be the effects arising from the construction of the dams on the
Waitohi River (just below Hurricane Gully, and at Seven Hills, Inches Road and Lower
Gorge), and the creation of reservoirs behind the dams. The modified water flow effects
arising from the generation of hydro-electric power are also considered. At this time the
effects of infrastructure, including power transmission lines, associated with the generation
of power has not been considered.

There will of course, be landscape and visual effects as a result of irrigating agricultural land
in the Hurunui catchment (Amuri Basin, Hawarden, mid and lower Hurunui, Greta Valley,
Omihi and Scargill Valley) and the Waipara catchment (Upper Waipara, Glasnevin,
Amberley) and Kowai catchment. Existing pasture would, as a result of being irrigated, have
more lush growth and be somewhat greener throughout summer months than at present.
And irrigation would no doubt facilitate alternative agricultural land uses to those currently
practised, resulting in physical and visual changes to the rural landscape. Such changes,
including those associated with the construction of irrigation canals and water races are,
however, not the subject of this report.

This report considers the landscape and visual effects under the following headings:
I Waitohi River related structures
- Dam structures and reservoirs
- Intake structures
- Effects on natural character and amenity
- Effects of changes to the Waitohi River flow downstream of the dams
9 Hurunui River related structures
- Intake structures
- Effects on natural character, outstanding natural character and amenity
- Effect of changes to the Hurunui River flow downstream of the water take

13



2.0 LANDSCAPE CONTEXT

2.1 Canterbury Region

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 sediment.

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 typically arise from mountainous or glacial origins along the Main Divide and
extend as braided rivers across the plains towards the east coast. Refer Figure 1 below.

Figure 1. Waitohi River in relation to the significant rivers of Canterbury

2.2 Hurunui District

The Hurunui District is the most northern of nine districts in Canterbury although a tenth, and

more northern district (Kaikoura) is, for administrative purposes, within the Canterbury

Regi onal Council 6s juri sdi strictis@tlandscape of mauntdine al | vy,
and hill country although it has some inland basins, and around Amberley is the northern

extent of the expansive Canterbury Plain.

A description of landscape character is used to identify what makes a landscape distinctive
or gives it a sense of place. Where landform is the most obvious defining element then
dividing the landscape into individual landform units or types provides a basis for the
comparison of landscapes and assessing how changes are most likely to alter the character
of any particular landscape.

14



I n the fALandscapes 'denlandécape tyipes atendantified)and df these t o
four are high country types and six are lowland types. As rivers with headwaters that rise in

or near the Main Divide and eventually discharge into the Pacific Ocean, the Waitohi and
Hurunui rivers traverse most of the Hurunui District landscape types. Refer Sheet 3.

However, of these only the following three landscape types are directly affected by the WIHS
and below they are briefly described in terms of their character;

1 Hard Rock Hills
i Soft Rock Downlands
9 Plains

The Coastal Hills landscape unit will not be affected by the WIHS, except possibly in relation
to changes to flow regimes.

The Waitohi River
The Waitohi River is approximately 47 km long from its headwaters to its confluence with the
Hurunui River on the Amuri Plain. The Waitohi River rises at the base of the Puketeraki
Range in the Mountain Range landscape type. This landscape type is described as:
Steep mountain ranges with narrow, rounded ridges, outcrops and scree. Snow
tussock, plus beech below.?

It flows northeast for about 25 km as a deeply incised, meandering, single thread channel
through the Hard Rock Hills landscape type. The Hard Rock Hills landscape is comprised
of:
Steep dissected, hard rock hill country with rock outcrops on ridges and spurs.
Some scrub and native forest. Shallow, strong, droughty soils with extensive
agriculture.®

Photograph 1. Aerial view of Hawarden Gorge where the Hurunui Rivercutst hr ough a band of O6Ha
Rock Hilld |l andscape type

! Lucas Associates, 1995, Landscapes of the Hurunui District, pp 91 11
2 Ibid, pg
% Ibid, pg
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On exiting the Hard Rock Hills the Waitohi meanders through a 2 km section of Soft Rock
Downlands landscape described as:
Smooth, rounded, Tertiary hills and downlands. Loess mantled. Productive soils

with intensive agriculture. Infrequent weathered outcroppings of Tertiary limestones®

As the Waitohi River meets the Amuri Plain the riverbed broadens and becomes a braided
river channel for an approximate distance of 22 km. The Amuri Plain is noted as being an
Inland Basin Floor landscape type and described as consisting of :

Extensive, gently sloping alluvial fans, flood plains and associated wetlands®

JI—

Photograph 2. dnland Basin Floorélandscape type

After traversing the Plains the Waitohi River is deflected north-east by the foothills of the
Lowry Peaks Range and at this point joins the Hurunui River and continues eastwards to the
Pacific Ocean.

The Hurunui River

Although the project will mostly affect the Waitohi catchment the water take will affect a

stretch of the Hurunui River and the flow regime below the water take will also be affected.

The water take will be located on the Hurunui River within the Hard Rock Hills landscape

unit. To understand t hi s s eHatdiRockHille fanddcdpeunit i ver 6 s ¢
type lies between the Mountain Range and the Inland Basin landscape units. Effects of

altered flow regimes within the Waitohi catchment may also affect the landscape types of the

Hurunui River downstream of its confluence with the Waitohi River, beyond the Inland Basin

landscape unit.

The Hurunui River and its South Branch originate as mountain fed streams in the Main
Divide landscape which is described as consisting of:
Glaciated mountains along the divide with high rainfall, extensive screes on upper
slopes, bare rock, but little permanent ice and snow. Major beech forest element
survived glaciations to dominate slopes to tree line.°

* Ibid, pg
® Ibid, pg
® Ibid, pg
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Photograph3. Home Bay, Lake Sumner and the wupper Hurunui

Divided | andscape type above O6Major River

The Hurunui River rises east of Harper Pass, and is joined by the Hurunui River South
Branch that rises in the valley immediately to the south, at the base of the Crawford Range.
Numerous tributaries join the main channels of the Hurunui and the South Branch to form
large braided rivers as they pass through the Major River Valley landscape type and enter
the Hurunui Lakes. The Major River Valley landscapes are recognised as:
Low angle gentle valleys with wide, braided, active riverbeds, terraces, fans, lakes,
moraine and glacier-shaped, steep isolated mountains.’

The Hurunui Lakes area, comprising lakes Sumner, Taylor, Sheppard, Mason, Mary, Marion,
Loch Katrine and Raupo Pond, form part of the River Valley landscape. These glacially
formed lakes are an important part of the Hurunui River and its South Branch river system in
the upper mountain catchment area. Below the Hurunui Lakes the Hurunui and South
Branch meet in the Mountain Range landscape described as:
Steep mountain ranges with narrow, rounded ridges, outcrops and scree. Snow
tussock, plus beech below.®

05.01.09

Photograph 4. Looking downstream at the mainstem of Hurunui River as it passes through
O0Mountain Ranged | andscape type

" Ibid, pg
8 Ibid, pg
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The Hurunui River and South Branch are reduced to a single deeply entrenched channel for
approximately 27 km throughout the Mountain Range landscape. A 4 km section of this
channel is known as Maori Gully. Below Maori Gully the Hurunui River flows along the
boundary between Mountain Range and Hard Rock Hill landscape types, more or less
parallel to but, north of the Waitohi River.

This section includes the 4 km long Harwarden Gorge where the Hurunui River is confined to
a single channel cut into a band of the Hard Rock Hill landscape type as described above.
Downstream of Harwarden Gorge the Hurunui River emerges from the foothills to traverse
the Amuri Plain for 10 km. Over this stretch the Hurunui forms a major braided river with
several contributing tributaries, including the Mandamus River, at the western extent of the
Amuri Plain, the Waitohi River to the southeast and the Pahau River at the eastern extent of
the Amuri Plain at the base of the Lowry Peaks Range. Where the Hurunui River meets the
Amuri Plain the lower intake structures (Mandamus and Amuri intakes) are located near the
confluence of the Hurunui with the Mandamus River.

Downstream of the Amuri Plain the Hurunui River passes through the Hard Rock Hill
landscape of the Lowry Peaks Range where it is confined to a 15 km single channel with a
deeply entrenched reach referred to as the Lowry Peaks Gorge. On leaving the Lowry
Peaks Gorge the river passes though a narrow band approximately 3 km of Soft Rock
Downland landscape comprised of:

Smooth, rounded, Tertiary hills and downlands. Loess mantled. Productive soils

with intensive agriculture. Infrequent weathered outcroppings of Tertiary limestones.’

The Waikari River feeds into the Hurunui River over this section. Downstream, the Hurunui

River cuts through another short section of Hard Rock Hills landscape before emerging onto

a Plains landscape type and forming a wide braided channel. The Plains are described as:
Broad low-angle outwash plains and inland basins of recent gravels, silts. Broad
landscapes with little topographical relief. Traversed by wide braided riverbeds with
associated terraces and wetlands™.

After traversing the Plains for some 16 km as a braided river the Hurunui crosses a narrow

band of Coastal Hills landscape before discharging into the Pacific Ocean. The river mouth

is narrow and has no delta or mudflats. The Coastal Hills are referred to as:
Coast-orientated and influenced hills and downs, ending abruptly in coastal cliffs*'.

Summary of the landscapes that will be affected by the WIHS

The proposed components of the WIHS span about 22 km of the Waitohi River and the
Hurunui River downstream of the water take. The WIHS will have landscape and visual
effects to varying degrees over three different landscape units including the Hard Rock Hills,
Soft Rock Downlands and Inland Basin landscape units.

These landscape units comprise the major part of the Waitohi and Hurunui river catchments
and for the purpose of this landscape assessment both catchments (separately) can be
considered to be the primary landscape units of analysis. However, affected areas of the
landscape are largely confined to specific reaches of the Waitohi and Hurunui rivers, within
the Hard Rock Hills landscape unit, where the bulk of the structures are located.

9,
Ibid, pg
1% bid, pg
" Ibid, pg
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The landscape units are useful in providing a bio-geographical framework for consideration
of the existing landscape character arising from the existence of, and interaction between,
natural and cultural processes on the land. The effects of the proposed WIHS are assessed
at this landscape unit scale of the river catchments, and also at a localised scale relating to
specific reaches of the rivers.

The physical environment of the Hurunui District is diverse, as evident by the different
landscape units described above. This diversity is reflected in the indigenous plant and
animal communities (ecosystems). The definition of an ecological district depends on a
thorough consideration of the topography, geology, climate, soils, vegetation and man-
induced modifications of the area (Nicholls, 1979). Thus an ecological district is a local part
of New Zealand where the topographical, geological, climatic, soil and biological features,
including the broad cultural pattern, produce a characteristic landscape and range of
biological communities (Park et al., 1983).

The Waitohi River lies across several Ecological Districts (EDs)'?. They are the Torlesse,
Ashley and Culverden EDs. The headwater of the Waitohi is located in the long narrow
mountain district of the Torlesse ED. From there it flows through low altitude non-glaciated
hill country of the Ashley ED, finally traversing the inland basin of the Culverden ED.

The Hurunui River passes through the Sumner, Ashley, Culverden EDs to the eastern extent
of the Amuri Plain. From there it passes through the Waiau and Cheviot EDs before finally
reaching the east coast.

Those EDs most pertinent to the WIHS are the Torlesse, Sumner, Ashley and Culverden.
The native vegetation surrounding the Waitohi River headwaters in the Torlesse ED has
been described as:
Tussockland in the valleys (Festuca novae-zelandiae plus Agrostis tenius etc),
patchy beech forest on the slopes (mountain beech) and scattered to dense scrub
(especially Dracophyllum acerosum); patchy subalpine and alpine vegetation
including tussock (Chionochloa macra); scree and rock vegetation: extensive fell-field
vegetation in places. Most of the district is grazed by sheep and cattle.*®

The Hurunui River rises in the Sumner ED. The landform and vegetation within this district
are described as:

Moderately glaciated broken and jagged mountains, intermountain basins and
valleys. The vegetation is described as extensive beech forests (red and mountain
beech); tussockland (red tussock at higher altitudes); mixed scrub including
extensive kanuka scrub and low forest in deforested areas (formerly beech forest);
alpine vegetation and prominent tarn and lakeside communities around lakes etc**.

Both the Waitohi and Hurunui rivers flow through the Ashley ED. This indigenous vegetation
is what would naturally occur over the mid reaches of both rivers and that area that is
affected by the proposed scheme. The vegetation in this district is described as:
Mostly forest and tussockland (both short and tall tussock). Remnant stands of rimu
with minor Kahikatea, matai and miro. Red beech and kamabhi reach their eastern
limit here; Hebe raoulia var maccaskillii reaches it southern limit. Manuka scrub
occurs on poorly drained Tertiary deposits.™

2 Ecological Regions and Districts of NZ. June 1987. Dept of Conservation. Publication No. 5. 3" Edition
'3 |bid,pg 87
* Ibid, pg 84
' Ibid, pg 90
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The Waitohi joins the Hurunui River in the Culverden ED and the vegetation in this district is

noted as:
Formerly short tussockland (Festuca novae-zelandiae, Poa caespitose on recent
soils); mixed with extensive stands of kanuka, minor manuka, matagouri, native
broom, Coprosma species, Hymenanthera, Some Kowhai cabbage tree woodland
along river margins. Feature of the area is the long term occupancy of the basin by
kanuka and short tussock, There may have been some podocarp-hardwood forest
along scigne rivers and in the poorer draining eastern margin below Lowry Peaks
Range.

'® Ibid, pg 77
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3.0 RELEVENT STATUTORY, POLICY AND OTHER DOCUMENTS

The relevant landscape matters in each document are outlined below and considered in
relation to the proposed development.

3.1 Hurunui District Plan (HDP)

District councils do not have a statutory mandate to control the taking, use, damming or
diversion of water. They do however, have the ability to control land use activities that may
affect water resources or that may be dependent on water. Taking, using, diverting and/or
damming of water can contribute to the degradation of the high naturalness and the natural
and aesthetic values of water bodies. Consequently the HDP identifies areas of natural
value or of landscape significance and these areas may include water bodies that require
protection.

Part 1 of the HDP is concerned with é6Significant

Hur unui Undesr Safeguartiny Ecosystems the HDP recognises that the District

contains many natural resources that contribute to the natural character of the District. Issue

2 is concerned with natural resources and its implementing policy 2.2 seeks:

To avoid, remedy or mitigate adverse effects on, the natural character or amenity of
resources of significant natural and cultural value.
The anticipated environmental results are that adverse environmental effects on important
natural resources and ecosystems will be avoided, remedied or mitigated.

Under the Use of Renewable Resources, Issue 4 deals with the particular issues relating to
the Districtsdwater resources and essentially overlaps with Section 6 of the Act in requiring
the protection and management of riparian areas in relation to amenity and natural
character. Policy 4.5 seeks:

To retain, and promote the establishment of, riparian vegetation, particularly
indigenous vegetation, to mitigate the adverse effects of land uses on water quality
and to enhance the conservation, cultural and aesthetic values and the natural
character of water bodies.

|l ssue 7 is concerned with the Districtos
Objective 7 aims:

To protect and enhance the natural features and landscapes of the Hurunui District
which are valued by the community by managing change in the landscape in a
manner that has particular regard to natural processes, features, elements, and the

mport :

heritageval ues, which contribute to this resource:(

value.
Of relevance is Policy 7.1, which is:

To identify and monitor the significance to the community of natural features and
landscapes.
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A district wide landscape study was undertaken by Lucas Associates in 1995 and formed
the basis for identification of areas of outstanding natural landscapes in the HDP. The
planning maps (17a, 21a) found in the HDP indicate that the landscape surrounding the
Upper Hurunui River, including the lakes and tributaries to be predominantly outstanding
under section 6 (b) of the Act. Refer Sheets 4 and 5 of this report.

The Waitohi River is not within a landscape area identified as outstanding nor is it identified
as a Significant Natural Area (SNA). However a number of discrete sites are recognised as
being of some significance within the reach of riverbed across the Inland Basin Floor
landscape unit. Those SNASs that are closest to the proposal are Seven Hills Pond (SNA
89)1 a small fresh water pond on a broad valley floor with an area of carex secta dominated
wetland and the Waitohi River terrace shrubland (SNA 107) - two patches of dense small-
leaved shrubland (c 6 ha) on the Waitohi River terrace flat. Refer Sheet 5. It is clear that
Seven Hills Pond SNA will be over 4 km from the proposed scheme and therefore will not be
adversely affected in any way. However the Waitohi River terrace shrubland (SNA 107) will
be in the vicinity of the Stage 1 Waitohi River intake.

The closest Outstanding Landscape (OL) boundary in the vicinity of the WIHS more or less
follows the true left bank of the Hurunui River South Branch and main ridge line above Esk
Head Road encompassing the main stem of the Hurunui River where it flows through Maori
Gully. Below Maori Gully the OL boundary then extends northwards along the base of Mt
Mizar and the remaining mountains of the Hooligan Range. The Hurunui River downstream
of Maori Gully is not identified as an OL on the District Plan maps but it is within close
proximity to the OL boundary that traverses the eastern flanks of Mt Mizar and borders the
inland river valley where the water take is located.

The river channel of the main stem of the Hurunui River is identified on planning maps as
constituting a significant, or potentially significant, natural area (SNA). Objective 7 seeks

To protect and enhance the natural features and landscapes of the Hurunui District

which are valued by the community by managing change in the landscape in a

manner that has particular regard to natural processes, features, elements and the

heritage values, which contribute to this r1e:
value.

However the HDP that notes in the explanation to Policy 7.1 that:

A management framework for landscape must allow for both physical change and
changes in the attitudes and values held by the community. This includes change in
the degree of importance attributed to different types of landscape. Landscape as a
resource is not static. A large proportion of the Hurunui landscape is a working
landscape used for a range of legitimate pastoral, horticultural and forestry activities.
The management of landscape as a resource must therefore be flexible enough to
enable activities to occur where adverse effects on the environment can be avoided,
remedied or mitigated.

The District Plan relies in particular, on policies 7.2 and 7.3 to protect the important
landscapes of the district.

Policy 7.2

" Lucas Associates (1995) Landscapes of the Hurunui District
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To encourage use and development activities to be undertaken in such a way that
the natural features and landscape which contribute to the amenities of the District
are protected and enhanced.

Policy 7.3
To control use and development where there would be an adverse effect on
outstanding natural features or landscapes and to avoid or mitigate the effects on
areas which have a high degree of naturalness, visibility, aesthetic value or
expressiveness.

In assessing the actual and potential for adverse effects of use and development, policies
7.2 and 7.3 identify factors such as naturalness, visibility, amenity and aesthetic value or
expressiveness as being relevant and requires consideration of these in assessing effects
arising from proposed development.

Amenity is largely covered by Section 10, Protection and enhancement of environmental
quality. The WIHS falls within the Rural Zone and the HDP recognises that the rural
environment has characteristics and amenity values that differ according to a combination of
factors, such as the landscape as a working rural resource, the provision of utilities and
services, and natural values. This is emphasised by the explanation to Policy 7.1 which is
outlined above.

The HDP seeks to minimise the potential conflict between these factors and to promote a
high level of environmental amenity within the District by way of appropriately managing the
use, development and protection of natural and physical resources.

Policies 10.5 and 10.5a seek to:

Avoid, remedy or mitigate the adverse effects of activities on amenity values, and
avoid remedy or mitigate the adverse visual effects of buildings and structures sited
on prominent ridges or immediately adjacent to strategic arterial, district arterial and
collector roads or to Lake Sumner Road.

3.2 Canterbury Natural Resources Regional Plan (NRRP)

Prepared in accordance with the requirements of the RMA and the CRPS, Chapter 6 of the
NRRP sets out how the margins and beds of lakes and rivers are to be managed to address
resource management issues, specifically in 6.4.2 (c) managing the effects of the use,
erection, reconstruction, placement, alteration, extension, removal or demolition of any
structure or part of any structure within the bed of any lake or river.

The NRRP establishes the framework within which activities can occur and Objective BLR 1,
in particular, outlines the environmental outcomes sought to be achieved.

Objective BLR1: Activities within the beds of lakes and rivers and land adjacent to the bed
are able to be undertaken while:
(d) preserving natural character
(e) protecting outstanding natural features and landscape from inappropriate use and
development
(g) promoting the maintenance and enhancement of amenity values
(k) protecting historic heritage from inappropriate use and development
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The NRRP requires that any proposed development affecting the beds of lakes or rivers and
their margins provide information on the existing natural character, natural features and
amenity values that may be vulnerable to those activities.

Schedule WQNS5 sets out the high naturalness water bodies found in the Canterbury region.
Under Table WQN217 the Hurunui River from the Mandamus River confluence to the head
waters is noted, at a regional level, as having the following outstanding and significant
characteristics:

High degree of naturalness

Outstanding natural features and landscapes

Habitat of threatened/endangered indigenous birds (Site of Special Wildlife Interest
(SSwi)

High value habitat and spawning habitat i north branch downstream from Lake
Sumner

High visual amenity value, and high value for canoeing, rafting and jet boating

High value for trout angling.

3.3 The Proposed Hurunui and Waiau River Regional Plan (Draft) Version (HWRRP)

The proposed Hurunui and Waiau River Regional Plan sits alongside the NRRP and is
largely focused on water allocation and effects that arise from this. Essentially
environmental effects relating to landscape are consistent with and support the intention of
the RMA.

3.4 The Canterbury Regional Policy Statement (CRPS)

The CRPS essentially supports the relevant landscape issues in the RMA and provides
strong direction to the content of the Canterbury Natural Resources Regional Plan in
Chapter 10, Objective 1:

With respect to land use and development within the beds and margins of lakes and
rivers, protection, and where appropriate, enhancement of:

(a) natural character

(c) significant natural features and landscapes

(f) significant amenity and recreation values;

(g) heritage values

3.5 The Resource Management Act 1991

The Resource Management Act 1991 (RMA) provides for a hierarchy of planning
instruments at national, regional and district levels where the lower level documents listed
above are consistent with those at higher levels. Pertinent landscape matters are to be
found in Part Il of the RMA under:

1 Section 5: Purpose
1 Section 6: Matters of National Importance
M Section 7: Other matters

With the exception of the Canterbury Conservation Management Strategy (CCMS) which lies
alongside the RMA, and also falls under Section 104 as other matters to be considered, the
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RMA is essentially the umbrella document under which the following documents are charged
with implementing and achieving the RMA, within the context of the Hurunui District:

(Canterbury) Regional Policy Statement (CRPS)

Canterbury Natural Resources Regional Plan (NRRP)
Proposed Hurunui and Waiau River Regional Plan (HWRRP)
Hurunui District Plan (HDP)

=A =4 =4 =

The RMA sets out the parameters determining landscape outcomes for the WIHS resource
consent applications.
The key provisions of the RMA pertinent to landscape effects are:

1 Section 6(a) concerning 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.

1 Section 6(b) seeks the protection of outstanding natural landscapes and
features from inappropriate subdivision, use and development.

I Section 7 (c) requiring that regard is had to the maintenance and
enhancement of amenity values (as defined in the Act)

3.6 The Conservation Management Strategy for Canterbury (CMS)

The Conservation Management Strategy for Canterbury is currently under review. However
maps accompanying the operative plan (2000) show areas that are managed by the
Department of Conservation (DoC) as public conservation land, waters and species. For the
most part the proposal lies outside the land administered by DoC, with the exception of
specific land units that are identified and scheduled. These include government purpose
reserves and marginal river strips located on the inner plains reach of the Waitohi River.
Other public conservation land in close proximity to the scheme includes a stock reserve at
the confluence of Surveyors Stream and the Hurunui River, and a number of small
recreation reserves. Refer Sheet 6.

3.7 New Zealand Geopreservation Inventory
The Geopreservation Inventory lists important geological features and their vulnerability for
each region in New Zealand. Those identified in the Canterbury region are concentrated

within the Hurunui Lakes District in the upper catchment of the Hurunui River. There are no
important geological features identified within close proximity of the proposed scheme.
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4.0 POTENTIAL LANDSCAPE EFFECTS AND VISUAL AMENITY ISSUES ARISING
FROM THE PROPOSAL

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.

4.1 Natural Character

Although there is no definition of natural character in the current legislation the following
definition has been developed and adopted by a number of landscape architects including
the Expert Panel who were involved in the Application of the Significance Assessment
Method for River Values™®:

Natural character is a term used to describe the naturalness of river environments. The
degree of level of natural character within an area depends on:

1. The extent to which the natural elements, patterns and processes occur; and

2. The nature and extent of modifications to the ecosystems and landscape/riverscape.

The highest degree of natural character (the greatest naturalness) occurs where there is
least modification. The effect of different types of modification upon the natural character of
an area varies with the context and may be perceived differently by different parts of the
community.

The Application of the Significance Assessment Method case study explains natural
elements, patterns and processes in relation to rivers as follows:
Natural elements incorporate all key river elements, such as the water, bed and
banks, as well as particular attributes occurring within the river environment, such as
geological formations, native vegetation and fauna.
Natural patterns consider the appearance of rivers and take the outline of the
channel and the riparian edge into account, as well as the effects of patterns created
by humans on adjacent land, such as vineyards or shelterbelts
Natural processes include river dynamics, such as erosion, freshes and floods, and
the regeneration process of riparian vegetation.

To be sustainable, the natural elements and patterns must be underpinned by natural
processes. It is the natural processes that sustain the patterns and elements, which in turn
sustain the natural character. *°

'8 Deans. N, Wadsworth. V, Williman. B, Hawes. P, Rackham. A, Bentley. J, October 2009, Natural Character: Application of
the Significance Assessment Method for River Values, Hughey et al,(2009)

19 MfE. Flow guidelines for instream values. (May 1998) Vol A, Chapter 7: Landscape Values.
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Maodifications that may affect the natural character of a river include dams, reservoirs,
bridges, stopbanks and groynes occurring within the riverbed and roads, structures and
buildings occurring on adjacent land.

Naturalness is generally expressed as a degree on a continuum gradient from pristine,
highly natural, through to landscapes that are totally modified by cultural elements and/or
activities. For the purpose of this assessment, determining the degree of natural character
on the continuum gradient is represented by the seven-point scale in Table 1 below, adapted
from Natural Character: Application of the Significance Assessment Method for River Values
(Hughey et al, 2009)*. Such scales are commonly applied by landscape architects for
assessing the degree of naturalness of a landscape.

Table 1. Scale of Naturalness

1 2 3 4 5 6 7
No Very Low Low Moderate High Very High Pristine
Natural levels of levels levels of levels of levels of
character natural of natural natural natural natural
character character character character character
due to Very due to High due to due to Low due to Very
High levels of levels of Moderate levels of Low levels of
modification modification levels of modification modification
modification
Urban National
setting Park

In describing the degree of effect on naturalness the following terms are used:
1 No or negligible effect
1 Low effect
1 Moderate effect
1 Substantial effect

or a combination of these if the degree of effects falls somewhere between two terms.

4.2 Amenity

Amenity values are defined in the RMA as:

éthose natur al or physical qualities and characte
appreciation of its pleasantness, aesthetic coherence, and cultural and recreational attributes.

Amenity effects are those concerned with the changes that arise in the composition of a
view as a result of changes to the landscape. Amenity value derives from many different
factors, and is not solely related to the appreciation of the visual landscape, although visual
amenity is generally a significant aspect of amenity values.

The degree of visibility of an element in the landscape, is described using the following

20 Deans. N, Wadsworth. V, Williman. B, Hawes. P, Rackham. A, Bentley. J, October 2009, Natural Character: Application of
the Significance Assessment Method for River Values, Hughey et al,(2009)
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hierarchy of descriptive terms?.

Definition of Magnitude / Degrees of effects on visual amenity

None No part of the development, or work or activity associated with it, is
discernible
Negligible Only a very small part of the proposal is discernible and / or they are

at such a distance that they are scarcely appreciated. Consequently
they have very little effect on the scene.

Low / Slight The proposals constitute only a minor component of the wider view,
which might be missed by the casual observer or receptor.
Awareness of the proposals would not have a marked effect on the
overall quality of the scene.

Moderate The proposals may form a visible and recognisable new element
within the overall scene and may be readily noticed by the observer.

Substantial The proposals form a significant and immediately apparent part of the
scene that affects and changes its overall character.

Severe The proposals become the dominant feature of the scene to which

other elements become subordinate and they significantly affect and
change its character.

Impacts need not necessarily be detrimental. For example a proposed reservoir lake
mi ght have a O6substantialé i mpact but the effe
beneficial.

The criteria applied to the assessment of visual impact includes:

Distance / proximity of viewers The greater the distance, the less detail is seen.

Elevation Where a viewpoint is lower than the proposed
development it is more likely to be viewed against the
sky increasing its impact.

Size The greater the proportion of the view is occupied by
the development or activity, the greater the impact.
Colour and form can also increase or diminish impact
by drawing the eye or providing camouflage.

Context The degree to which the development is in character
with the context, whether urban or rural.
Weather conditions The clarity of the air and the angle and direction of the

sun at different times of year affect visibility. Haze may
be frequently present especially in views towards the

coast.
Activity Where movement and light reflection changing with
movement, draws the eye and increases impact
Change The degree of change in the view.

In addressing the matter of amenity values, this assessment is confined to those of a visual
nature but also addresses, where relevant, aesthetic values. Aesthetic values are
determined by the | andscapeds physical and nat

21 ) . . .
Guidelines for Landscape and Visual Impact Assessment, 2" Edition, 2002 The Landscape Institute and the Institute of

Environmental Management and Assessment, Spon Press.

28



values of the person experiencing the landscape®’. Accordingly each individual will have
different perceptions of landscapes although there will also be many similarities in relation to
an appreciation of beauty and meaning. This suggests that it is possible to obtain some
level of agreement on what it aesthetically special and why. These commonly held values
are determined by this assessment as an expert opinion, without the benefit of a public
perception study.

Terms used to describe the aesthetic qualities of a landscape include vividness and
coherence. A vivid landscape is one that is memorable, and a coherent landscape is one
t hat vi sual |l y 0Oibdia kepgng Wwith gsesetting m & visually pleasing way.
Attributes contributing to visual coherence include naturalness and expressiveness (or
legibility). Inevitably there is also some overlap between these attributes. Expressiveness
can be defined as how obviously the landscape demonstrates the formative and natural
processes leading to it. This is particularly evident with riverine systems illustrated by gorge
valley typography or braided rivers across the plains.

Although typically experienced visually, the pleasantness of the environment is appreciated
via all senses. Sounds and smells are also important components of the landscape,
especially in relation to a river or lake. Pastoral scenes with animals and signs of farming
and other activities that involve working the land; outlooks to distant hills and mountains,
other features of topographic interest; and coherent patterns involving pasture, stands of
exotic trees and areas of remnant or regenerating native bush, are all factors that contribute
to visual amenity values in the rural environment.

With regard to rural landscapes, high visual amenity value is generally associated with:

9 agreater relative topographical relief and ruggedness

1 a high degree of naturalness, open space and a general absence of built
structures in the landscape

1 the presence of water bodies

9 particular natural features such as rock outcrops, and vegetation communities

Visual amenity values relating to rivers are associated with:

the rivers wider context or setting
the riparian vegetation

the river type

channel shape

guantity and variability of water flow
water movement, clarity and colour
potential for recreation

=A =4 =4 -89

Visual amenity values associated with naturally appearing lakes include such factors as:
1 The stark and complementary contrast the flat body of water makes with its
enclosing topography
1 The way the edge of a lake traces both the obvious and subtle convolutions of the
enclosing topography
1 The sense of mystique which serpentine lakes, especially, engender because,
invariably, their full extent cannot be fully appreciated from any one viewpoint
The contrast in colour between the wa
Refl ections of I|ight and, during per.i

= =

2 \ife. (May 1998) Flow guidelines for instream values, Volume A, Part 2, Chapter 7: Landscape Values, pg 69
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9 Different patterns and textures on the surface of the water caused by air
movement over a lake
1 The presence of wildlife

Protecting aesthetic quality is an increasingly important aspect of river management,
particularly where assessments of flow related elements are needed to minimize negative
impacts of diversions, dams and other flow alterations in accordance with the RMA 1991.

Previously, very little research has been conducted to ascertain the effects of river flow
levels on aesthetic quality. The most recent study was conducted in 2007 by Pfluger,
Rackham and Larned to determine the aesthetic value of river flows?. In essence the
survey results indicated that high flows and minimal bank exposure were preferred in small
rivers, and intermediate or low flows and low turbidity were preferred in large rivers.

4.3 Potential effects on Natural Character and Visual Amenity

The following assessment records in detail the actual or potential effects that the proposal
may have on the environment including any adverse effect on natural character and visual
amenity values. Accordingly the proposal will trigger consideration of Sections 6 (a), 6 (b)
and 7 (c) under Part Il of the RMA.

Section 6 (a)

concerns the preservation of the natural character of wetlands, and lakes and rivers
and their margins, and the protection of them from inappropriate subdivision, use and
development.

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 Waitohi and
Hurunui rivers, 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.

Significant or Potentially Significant Natural Areas (SNA) located on or near the Hurunui and
Waitohi Rivers are identified on Mapl7a of the HDP. Refer Sheets 4 and 5. 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,
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).

Section 6 (b)

seeks the protection of outstanding natural landscapes and features from
inappropriate subdivision, use and development.

% pfluger.Y, Rackham.A, Larned, S. (2010) In Journal of Landscape and Urban Planning 95. The aesthetic values of river
flows: An assessment of flow preferences for large and small rivers. pp 68-78.
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The proposal lies outside those areas of Outstanding Landscapes (OLs), as identified by the
HDP. Refer Sheet 4. However, some elements of the proposal are located within 1 km of
the closest OL boundary. An OL includes most of the south and east facing slopes of Mt
Mizar that bound the Hurunui River, except the lower slopes that are modified by farming
and a forest plantation. The intake, sluice gate structure, pump station, rising main, and
vehicle tracks are proposed to be located on the true right of the Hurunui River and the
adjoining river terrace, directly opposite the southeast facing OL slopes of Mt Mizar, at the
midpoint of the inland river valley.

Under the HDP policy 7.1, landscape areas are recognised as OL through the consent
process. There is no reason to dispute the current boundary of the OL that appears to
capture only the land on the true left of the Hurunui River that is highly natural and legible
with land cover comprised of relatively intact indigenous vegetation. Forestry on the lower
slopes opposite the intake area somewhat diminishes the OL in the vicinity. The adjoining
hill slopes and terraced plains that form the balance of this local inland valley appear less
natural, being significantly modified by current farming practises. In general the proposal
avoids those areas of landscape that are identified as being outstanding.

Section 7 (c) applies where regard is to be had to the maintenance and enhancement of
amenity values.

Amenity is mostly experienced visually, although other aspects such as recreation and
heritage may also contribute to amenity values and will be experienced differently according
to personal preferences. Recreation and heritage are more appropriately addressed by
experts in those fields. Nevertheless, a woolshed is identified by the HDP (Map 17b) as a
Category Il heritage feature located at Mt Selfe close to Lake Sumner Road.

In the HDP under Section 10, Protection and enhancement of environmental quality, the
explanation to policies 10.5 and 10.5a give direction to amenity values which may be
adversely affected by activities. These include:

... peace and tranquillity from vehicle activity, landscaping and visual quality,
including the visual quality of prominent ridges and visual corridors associated with

the Districtds maj or r o a dvehichtraverses ahimpgtant a ke Sui
scenic and natural area.

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 and Stage 1 intake along the Waitohi River are located on

private property and not readily accessible with
two dams will however be easily viewed from Lake Sumner 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.

Structures, such as the intake and sluice gate structures, the pump station, sediment pond

and tunnel, may be viewed from a short section of the Hurunui River by kayakers or anglers
in particular, and / or people using the Lake Sumner Road.
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5.0 THE WAITOHI RIVER RELATED STRUCTURES

For the purpose of considering relevant sections of the RMA, existing landscape values and
effects on natural character and amenity of the Waitohi River are described in relation to the
wider landscape setting, and more specifically for each dam location, for the river valley,
riverbed and its margins over the 22 km section of the river that lies between Victoria Road
to the south and Lake Sumner Road to the north.

Effects arising from altered river flows and the proposed water take will extend further
downstream over the Amuri Plain to the confluence of the Waitohi and Hurunui Rivers. Over
this reach of the Waitohi River effects will be largely confined to the instream values of the
riverbed and its immediate margins.

5.1.1 Landscape setting

Approximately 22 km of the Waitohi River, the valley and its tributaries will be directly
affected by the four proposed dams and their associated reservoirs. These components of
the scheme are | ocated over those reaches
between Gola Peaks to approximately 1 km above the Lake Sumner Road bridge.

Essentially, the landscape setting of the Waitohi River affected by the dam structures and
reservoirs comprises a section of inland hill country with gorge and valley topography. Sheet
2 shows the outline of the landscape setting.

The landscape is contained within the narrow winding Waitohi River valley that is between
2007 400 m wide. The Waitohi River valley catchment is bounded by the ridgelines and
peaks of the Cavendish Hills to the east (mainly between 450 and 870 masl) and Seven Hills
to the north ranging between 494 to 741 masl. Mt Noble at 1220 masl lies to the west and is
the dominant peak of the mountain ranges and hills surrounding this section of the Waitohi
River.

The Waitohi River has a meandering gorge profile for most of its 22 km length that varies in
type between a narrow valley between hills or deep narrow sections with near vertical rock
walls. The surrounding hillsides typically descend to a narrow valley floor comprising an old
river terrace which drops abruptly into the deeply incised Waitohi River channel. The
channel is a relatively consistent 151 20 m in width generally covering the entire river bed
so no banks or gravel shoulders are exposed. The river flows appear steady with little
variation in flows or surface texture along the reach.
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Photograph 5. Between Mt Noble and Little Bush Stream

Photograph 6. Upstream of the forest plantation and Seven Hills

Photograph 7. The Waitohi River channel upstream of Hurricane Gully
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Numerous tributaries contribute to this reach of the Waitohi River and of these only Little
Bush Stream, Big Bush Stream, Hurricane Gully, Taruna Stream and Jacks Stream are
named.

The surrounding hillsides and valley floor have largely been cleared of their original
indigenous mountain beech forest and occasional totara specimens, and now consist of
exotic grasses and silver tussock grassland interspersed with grey scrub species such as
low stature matagouri, Corokia, kanuka and manuka. Some indigenous forest persists in
steep gullies and at higher altitudes on south and east facing slopes. Particularly extensive
forest remnants remain on Mt Noble, and in the Big Bush Stream and Little Bush Stream
gullies.

The tributary gullies typically contain discrete ribbons of wetland associated with drainage
basins and channels. The head of Hurricane Gully, in particular, has an extensive ribbon of
wetland vegetation comprised of mainly Carex secta, Juncus gregiflorus, Phormium tenax
and P. Cookianum.

Riparian vegetation associated with the Waitohi River is principally confined to its channel
and comprises mostly indigenous species including broadleaf, ferns, toetoe, Hebe traversii,
Olearia, Pittosporum, Cordyline, Phormium, Sophora, and Pseudopanax spp. The
particularly wide diversity of indigenous riparian vegetation is largely due to the protection
from grazing, spraying and burn-off afforded by the steep, often vertical, river banks.
Nevertheless, varying amounts of exotic weed species including gorse, willow and broom
are present within the river6 sparian vegetation. These exotic species increase in
dominance further downstream, particularly over the lower section of the Waitohi River
where it coincides with Lake Sumner Road.

Several discrete areas of plantation forest are located where shallower slopes and broader
river terraces afford suitable conditions. A recently harvested plantation area is located some
2 km upstream of Seven Hills.

Pastoral farming and its associated infrastructure is evident throughout the Waitohi River
valley. Farm roads traverse the entire length of the river valley floor and across open
hillsides on both sides of the river. Other elements of farming activity include fences, gates,
stockyards and water troughs.

Virginia Road provides access to the headwaters and southernmost reach of the Waitohi
River but public access is only possible up to the Gola Peaks farm and the Mt Noble farm
turnoff. From this point, Virginia Road continues to provide private access to the farms
located along the upper Waitohi River at Mt Whitnow and Virginia.

Some 8 km east, Lake Sumner Road tracks along the Waitohi River for about 3 km up to the
intersection of Inches Road. From here Inches Road enters the mid reach of the Waitohi
River valley for a distance of 2 km terminating at the farm properties located at Seven Hills.

The Waitohi River valley is mostly privately owned and except for Virginia, Lake Sumner and
Inches roads access is only possible by four wheel drive vehicles with landowners
permission. The Waitohi River valley is divided into a number of property titles owned by a
number of different landowners. Homesteads within the mid reach of the Waitohi River
valley are located at Mt Noble, approximately 2 km northeast of Virginia Road, and at Seven
Hills, about 1 km southwest from the intersection of Inches and Lake Sumner roads. These
homesteads are separated by about 13 km of grazed farmland and located on the broader
terraces within of the Waitohi River valley, surrounded by farm buildings, stockyards,
amenity trees and shelter planting. Refer photographs below.
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Photograph 8. Mt Noble Farm

Photograph 9. Intersection of Lake Sumner and Inches Road looking southwest up the
Waitohi River valley to Seven Hills

About 1 km downstream of Seven Hills, near the intersection of Inches and Lake Sumner
roads, is an area known as Mt Selfe. Here the Waitohi River terraces broaden and a
number of dwellings, and farm sheds including an historic woolshed, are evident. Fenced
paddocks, stockyards, exotic amenity trees and shelterbelts are further evidence of human
habitation and a working rural landscape. The terraced farmland surrounding Seven Hills

and Mt Selfe are separated by a small narrow gorge where two white timber bridges cross
the Waitohi River and Jacks Stream.
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Photograph 10. Mt Selfe setting

Photograph 11. The historic shearing shed at Mt Selfe

The overall landscape character of the upper section of the Waitohi River valley catchment
is open farmland, dominated by pastoral grazing over hillsides and the valley floor, small
areas of exotic forest plantations, with indigenous vegetation mainly confined to river
margins, gullies and higher altitudes. The lower section of the Waitohi River valley alongside
Lake Sumner Road is also pastoral farmland but characterised by a greater sense of
enclosure afforded by the steep slopes of the surrounding hills, and dominated by the deep
river gorge, exotic scrub vegetation, the proximity of farm houses, accessory buildings and
other built structures at Mt Selfe.

5.1.2 Existing Natural Character
Overall, the degree of naturalness or natural character within the Waitohi River valley varies,

largely depending on the extent of natural elements in relation to built structures, the
presence of indigenous vegetation, whether the vegetation patterns are naturally occurring
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or result from farm management practices, and the extent to which natural processes still
exist or occur in the landscape.

The removal of the native beech forest, the introduction of exotic plantations, shelter
plantings, invasive weed species, changes arising from farming practices, forestry,
associated infrastructure and an increased presence of buildings has combined to reduce
the natural character of the Waitohi River valley.

Photograph 12. The Waitohi River valley

Nevertheless, removal of the native forest cover has increased the legibility of the landform
contributing to natural character and amenity values. For the above reasons, natural
character is considered to be moderately high within the middle reach of the Waitohi River,
reducing to moderately low in close proximity to Mt Noble, Seven Hills and Inches Road /
Mt Selfe because of the presence of built structures and increased intensity of farming
practices. Within the Waitohi Riverbed and its margins natural character is high reducing to
moderate in relation to the increased prevalence of exotic species, especially willow trees.

5.1.3 Visual Amenity

Visual amenity values associated with the more remote middle section of the Waitohi River
valley are typically afforded by the legibility of the tightly meandering river gorge, relatively
homogenous, open character of the tussock grassland, and patterns of indigenous
vegetation occurring over the surrounding mountains, hillsides and valley floor. Overall
visual amenity values are moderate to moderately high.

P%
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Photograph 13. Waitohi River valley looking north from the Mt Noble farm access road

Other visual amenity values are associated with Mt Selfe, Seven Hills and Mt Noble where
the homesteads, surrounded by amenity planting and shelterbelts provide scenes of a
domesticated and worked landscape within a rural valley / hill setting. Similar visual amenity
values exist at Gola Peaks farm, which lies along the Bridge Creek tributary of the Waitohi
River at its southwestern end.
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Photograph 15. Gola Peaks farm sheds

Specific features within the Waitohi River valley landscape also contribute to visual amenity.
For example, the enclosed experience of the Inches Road gorge with its rock walls, white
wooden bridges, and mature stands of willow / poplar trees forming an overhead canopy,
has high amenity value because of its seasonal, picturesque quality. Refer Photographs 16
and 17 below.
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Photograph 17. Inches Road gorge

5.1.4 Description of the downstream Waitohi Riverbed and its margins

Downstream of the Lower Gorge dam and Lake Sumner Road bridge, the Waitohi River is
confined to a relatively small single channel bed within the Hard Rock Hills landscape unit. It
then widens across the Amuri Plain to become a meandering braided river. Over the Amuri
Plain the Waitohi River is bounded by low river terraces comprised of an intensively farmed,
highly modified, rural setting consisting of grazed paddocks, shelterbelts and forest
plantations.
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A description of the Waitohi River between the Lake Sumner Road bridge to the Hurunui
River is tabled below in Table 2.

Table 2. Description of the Waitohi River

Waitohi River between Lake Sumner Road bridge to the confluence of the Hurunui River
As on 11 August 2011

River attribute Description Adjective descripters
size / scale river Modest river in a rural low hills and plains
setting
shape single thread and Varies between a small single thread
braided channel to braided channels extending over
a broad riverbed contained in places by
stopbanks
channel bed materials | gravel, cobbles, silts Bedrock, boulders and cobbles are mostly
and mud mix submerged but gravel banks are exposed

over reaches where the riverbed widens.
Includes some feature rock outcrops

flow velocity Steady flows over single thread
and braided section
surface texture riffles and runs, Mostly calm with ruffled surfaces in places
isolated pools
sound subdued Bubbling and gurgling
appearance water, riparian Clear, shining
(water quality) vegetation, some mid

channel debris

Photograph 18. Looking downstream from Powers Road bridge

The river channel typically occupies a relatively narrow portion of the shingle riverbed and
the encroachment of exotic weed species suggests that low flows are prevalent with peak
floods occurring sporadically. The riverbed margins are consistently edged with willow trees
along the entire length of this reach of the Waitohi River. In places, the riverbed margins
are further modified by the stopbanks that are often located alongside the road bridges. The
road bridges occur at four places along this 18 km reach of the Waitohi River at Powers
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Road, Westernras Road, and upper and lower Medbury Road. A disused railway bridge
crosses the Waitohi River between the Medbury Road bridges and a ford provides an
additional crossing point on Bakers Road. The high number of river crossings along the 18
km reach of the Waitohi River between Lake Sumner Road bridge and the confluence with
the Hurunui River means that the river is highly visible and readily accessible to people.

The Waitohi River is driven by precipitation and, according to records, rainfall in the Waitohi
catchment ranges from around 1600 mm/year in the upper catchment to about 700 mm/year
in the Amuri Basin. Water flow in the Waitohi River is highly variable and depends on the
amount of rainfall and runoff rather than snowmelt, although flows tend to relate to a
seasonal pattern.

On average a period of frequent, large flood / flush events (ranging between 57 10 cumecs)
occur around May, June and July. The magnitude of the flood events depends on the
amount and frequency of seasonal precipitation. In general a high base flow occurs over
May to December.

Typically though the base flow is very low between December / January to mid April. The
most recent hydrological report (Facer 2006) reviewed the low flows in the Waitohi River and
accordigng to the estimated mean, annual low flows in the Waitohi range between 1.24 m¥s -
1.93 m7/s.

From the information available it is understood that a section of the Waitohi River between
Powers Road Bridge and Bakers Road consistently runs dry over the summer low flow
period. Downstream of the Bakers Road ford, the Waitohi River starts to flow again with the
main gain to river flows between Medbury Road bridge and SH 7. There are currently no
water takes, dams or diverted flows within this reach of the river which suggests that the flow
regime is highly natural.

Overall, natural character pertaining to the Waitohi River bed and margin between the Lake
Sumner Road bridge and the Hurunui River is moderately low because of the extent of
modifications including exotic riparian margins and built structures such as stopbanks and
bridges. Native vegetation particularly, is largely absent from the river margins except in
discrete patches. The best representative examples of these are identified by the HDP and
include the Waitohi River shrublands (SNA 107).

Visual amenity or scenic beauty of a river is influenced by a range of landscape attributes,
however, those characteristics that are dependent on flow also contribute to a river®
aesthetic appeal. The wider landscape, comprising low relief river terraces and rural land
use does not contribute positively to the WaitohiRi ver 6 s setti ng,visuall n
amenity is low because of the amount of exposed shingle riverbed in relation to water flow,
the infestation of exotic weed species, and debris along the margins and within the riverbed.
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Photograph 19. Waitohi River upstream of Powers Road bridge

Photograph 20. Waitohi River at lower Medbury Road bridge near SH 7

The above photographs were taken during August when flood / flushes typically occur and
Waitohi River flows are relatively high.

5.2 The proposed dam structures and reservoirs

Essentially, the Waitohi River will cease to exist for about 22 km between 2 km upstream of
Mt Noble and downstream of Lower Gorge 1, near the Lake Sumner Road bridge. The river
will instead become a series of four dams and their reservoirs. The reservoir associated with
each of the three lower dams will extend to the toe of the preceding dam.

The dams will be located at Hurricane Gully, Seven Hills, Inches Road and Lower Gorge.
Refer Sheet 2. The heights of the dam faces will be 105 m, 46 m, 31 m, and 21 m
respectively.

Construction of the dams will be staged. In Stage 1 dams at Seven Hills and Inches Road
will be constructed for run-of-river take, storage and controlled release of water for irrigation.
In Stage 2 dams at Hurricane Gully and Lower Gorge 1 will be constructed for storage,
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controlled release of water for irrigation and generation of hydro power. All dams will be
constructed using the valley walls as abutments and will be faced with local rock. A service
road will be built across the crest of each dam.

Elements of the proposal that will result in permanent landscape and visual effects are:
Four concrete face rock fill dam structures

Spillways associated with each dam

A power house and substation at each dam site

Service roads and car park areas

Power and transmission lines

Other ancillary structures and buildings

The reservoir lakes

= =4 =8 =8 -8 -89

5.3 The proposed intake structures

Over Stage 1 a temporary intake is proposed in the Waitohi River at either RL 280 m or 305
m RL about 500 m downstream of Powers Road bridge. Refer Sheet 2 for the location of the
lower Waitohi River intake. The Seven Hills and Inches Road Waitohi reservoirs will supply
water to this intake to augment river flows via a canal for irrigation release from the Hurunui
River. The lower intake and canal distribution are not part of this consent although effects
of the modified flows are considered downstream of the proposed dams and intake
structures.

At Stage 2 the Waitohi River intake structures will be part of the Lower Gorge dam.
54 The proposed flow regime for the Waitohi River downstream

Over Stage 1 the Waitohi River flows will be modified downstream of Inches Road Dam and
downstream of the lower Waitohi River intake (2) below Powers Road bridge at RL 280 or
RL 305 m.

Over Stage 2 the Waitohi River flows will be modified downstream of Lower Gorge dam and
its associated intakes.

The modified flow regime proposed for the Waitohi River has been determined using
hydrology modelling to meet irrigation requirements. In general, the modified Waitohi River
flows will be lower than the natural flows when the Waitohi River flows are being harvested
into storage as the storage reservoirs need replenishing. When the reservoirs are full, the
natural flows are released as normal.

The WIHS proposes to release a modified flow of 250 L/s upstream of the Lake Sumner
Road bridge. In order to improve the current situation an environmental flow of 250 L/s has
been calculated as sufficient to improve the ecological health of the river, with occasional
controlled release flushing flows to control periphyton bloom. This will result in a continuous
flow in the naturally drying reach of the Waitohi River over both stages.

The Hydrology Report has modelled example years to demonstrate the effects of the

modified flow regime. Salient points are taken from the Hydrology reports and outlined
below.
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Section 8.5.1 of the Stage 1 Hydrology Report on effects downstream of Inches Road
reservoir:

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

1 FIl ows are fistableo at 250 L/s when the sto
Waitohi River flows 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.

| 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.

Section 8.2.4 of Stage 2 Hydrology report, using 1981/1982 as the example year the effects
of Stage 2 downstream of Lower Gorge reservoir and intake 5 on the Waitohi River flows are
1 From July to mid-August Hurricane Gully Reservoir is being refilled and Waitohi
River flows are harvested into storage resulting in lower than natural flows in
the Waitohi River.
1 From mid-August through to mid-September Hurricane Gully Reservoir is full
and the flows are the same as natural flows.
1 From mid-September through to mid-January modified flows are stable at 250
L/s and generally lower than the natural flows.
| From mid-January through to the beginning of April modified flows are stable at
250 L/s and generally higher than the natural flows.
1 From April through to June modified flows are stable at 250 L/s and generally
lower than the natural flows.

At 8.5.1 of the Stage 2 Hydrology report it states that downstream of Lower Gorge
reservoir and intake 5 the summarised effects on the Waitohi River flows are:

1 In all 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 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

5.5 Seven Hills dam and reservoir

The Seven Hills dam will be constructed as part of Stage 1. Itis located in the Waitohi
River valley, about 2 km upstream of the Lake Sumner and Inches Road intersection.
Refer Sheet 2. The Seven Hills dam is the second largest dam, although in comparison
to Hurricane Gully it will be less than half the height and size at 46 m high and with a
relatively short crest length of 150 m. The maximum water level will sit at 41 m,
approximately 5 m below the finished dam height.

During Stage 1, the Seven Hills dam will initially rely on run-of-river flows from the
Waitohi River to fill the reservoir lake and supply water for irrigation. The drawdown
range will be 20 m, leaving a depth of 11 m.
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During Stage 2, once the Hurricane Gully dam is fully operational, Seven Hills dam will
be one of a series of dams and will act as a re-regulation reservoir to attenuate
generation flows in normal years. The normal operating range as a re-regulation dam will
be up to a 10 m drawdown. It will be drawn down only in extreme dry years for irrigation
purposes, up to 20 m.

The Seven Hills dam will be constructed between the steeply sloped valley wall
abutments. It will have a front face slope of 1 : 1.5 comprised of boulder riprap. A
concrete spillway structure will be located at the top of the reservoir pool. It will sit at RL
400 m, some 5 m below the main dam crest level to release water during flood events.
A power house and switchyard will sit at the base of the dam connected to the diversion
and outlet culvert. An excavated rock channel provides an emergency spillway at RL
402 m to one side of the dam structure.

The reservoir lake behind the dam will be about 4.5 km long and have an area of
approximately 70 ha. The lake width will vary from a maximum of 300 m and taper in
width over its length. By the time it reaches the toe of Hurricane Gully the reservoir lake
will be confined to the Waitohi River channel. The lake will be mostly contained within
the valley floor except where it extends into the Taruna Stream gully for an approximate
distance of 500 m, resulting in a long linear lake margin that retains the meandering
character of the Waitohi River channel. The forested knoll about 500 m upstream of the
dam will remain largely intact.

Some sections of the existing four wheel drive farm road will be flooded as a result of the
Seven Hills dam, and will be reinstated above the maximum inundation levels so access
is not compromised, especially for the Stage 2 construction of Hurricane Gully dam some
5 km upstream. The construction and service road for Seven Hills will utilise the existing
farm road and Inches Road, where it remains above the inundation levels of the Inches
Road reservoir. Inches Road is likely to be diverted over the Inches Road dam to
provide construction and service access to Seven Hills.

According to the information provided by the hydrology report,

Seasonally, the lowest water levels in the reservoir will be over the period between
February to May, which reflects the period where the reservoir is drawn down to meet
irrigation demand and for the reservoir to recover. The lower 10 metre of the
operating range is typically only used in extremely dry years towards the end of the
irrigation season when Hurricane Gully reservoir is drawn down completely. The
reservoir will be full or near full from June through October due to low irrigation
demand and high inflow into the reservaoir.

The tabled modelling in the Hydrology Report show that the Seven Hills Reservoir is
completely full at 400 m RL for more than 42 % of the time and will be higher than 395 m
RL (5 m draw down) for 96% of the time.

5.5.1 Effects on Natural Character i Seven Hills

As established above, the natural character over this reach of the Waitohi River is
moderate to high rather than high, mainly because of the modifications including the
removal of indigenous vegetation, presence of exotic forest plantations, vehicle tracks,
stock yards and fencing. The increasing presence of gorse and broom along the
riparian margin and the recent felling of a forest plantation conveys a working landscape

45



rather than one with a highly natural character that is anticipated in relatively remote
inland hill country.

Photograph 22. Looking upstream of Seven Hills dam to recently felled plantation

In this working rural context the dam structure, and its accessory buildings and
infrastructure, will be a substantial built feature within a moderately natural landscape.
The dam and its accessory buildings will remove the natural elements, patterns and
processes associated with the riverine system and consequently the effect on the natural
character of the Waitohi River and its margins will be substantial.

The legibility of the landscape conveyed by the sinuous, deeply incised river channel,
river terraces and valley / gorge topography is an important aspect of the existing natural
character within the Waitohi River valley. However, because the Seven Hills dam is
relatively low and the river valley is narrow and confined by steeply sloping hillsides, the
meandering channel and linear line of river will be maintained by the reservoir lake. In
places it will appear as a wide serpentine river within a river valley, rather than a lake.

Obviously the riverine character expressed by the deeply incised channel, bed material,
flow, surface texture, sound and appearance, and variable flow regimes will be lost.
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They will be replaced with characteristics associated with a lake, such as an expanse of
calm water that responds to Omanaged6 catchmen
weather induced changes.

The lake margin will not immediately appear as a natural lake shoreline but rather as
inundated pasture and grey scrub. The Ecology Assessment sets out what can be
anticipated to develop, in terms of vegetation around the edge of the lake, although it
notes that the margins will not create additional wetland habitat. A riparian community
on the margins of the lake may take some decades to fully develop. Although the
resulting inundation will drown the existing riparian plant communities that currently exist
in the gorge, removing a large component of both indigenous and exotic weed species,
including gorse, broom and willow, it is likely that, with no intervention and continuing
farm management practices, similar exotic species will colonise the lake margins.

While the process of colonising species contributes to natural character, the presence of
weed species, rather than native species, also undermines natural character. However,
the degree to which this would occur during Stage 1 would be dependent on the
operating regime of the scheme. As the primary reservoir for Stage 1, it is anticipated
that the lake levels will typically fluctuate within a 10 m operating range. The lowest
water levels will be from January to June when the reservoir is drawn down to meet
irrigation demand and before it fills. In Stage 2 lake levels will be relatively stable and
eventually riparian vegetation could be expected to establish in places along the
shoreline.

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.

5.5.2 Effects on Amenity Values - Seven Hills

Amenity values over this reach of the Waitohi River and its valley are largely due to the
valley / gorge setting that is highly expressive of its formation. In general the character
associated with this reach of the river is typical of hill country farmland. The relationship
between the river and landscape near the Seven Hills dam is restricted to the immediate
vicinity and therefore effects will be localised.

The Seven Hills dam will be located at a narrowing between the steep valley walls some
2 km away from Lake Sumner Road and views from this public vantage point are largely
obscured by the rising valley floor and surrounding hill topography. However, there is no
doubt it will be visible from the formed section of Inches Road, about halfway along the
Seven Hills valley terrace, from the Seven Hills valley terrace in general, and in particular
those farm houses and buildings that lie about 400 m away from the dam structure.
However, even at this close proximity not all of the dam will be seen because of
intervening spurs and the valley meander, in addition to existing shelterbelts that bisect
the terrace and amenity planting that surrounds the farm houses.

The upstream face of the Seven Hills dam will be apparent as a structure bounding the
lake. The built face will vary according to the extent of drawdown, between 5 m up to 20
m and will be seen for about 500 m upstream of and beyond the dam. Visibility of the
dam from this perspective is only possible with permission from the landowner and
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consequently visual impacts are determined as moderate to low. Overall, the dam will
constitute a minor component of the wider setting.

Photograph 23. Seven Hills dam location upstream face

The dam will appear as a simple monolithic wall with a crest length of 150 m and a
finished height at 46 m. It will sit at 405 masl against the sloping hill abutments that rise
up to over 500 masl. In this case the balance of built structures in relation to the
landform setting will be of harmonious proportions. Although the dam will be a significant
built structure the hill slopes will not be subordinate to the extent that the dam changes
the character of the valley landscape, ie. the landscape will still appear as a valley
although the riverine character will be replaced by the lake.

The Seven Hills reservoir lake will be narrow, approximately 250 m at its widest and will
fit the river gorge / valley typography by tracing the river channel and maintaining its
natural serpentine character.

Over Stage 1 the drawdown for irrigation is likely to generate adverse amenity effects
associated with a greater exposure of the back face of the dam structure and muddy lake
shoreline margins for a maximum vertical drawdown of 20 m. For most of the year the
lake levels will be above 490 m, ie within a 10 m operating range. The largest draw
downs will typically occur towards the end of the irrigation season between January to
June and before the reservoir recovers.

During Stage 2 the water levels of the lake will be maintained at a maximum as inflows
equal outflows to generate hydro power. Effects on visual amenity relating to extensive
areas of exposed shoreline will therefore be avoided. It is only in extreme dry years that
the lake will be drawn down for irrigation and in that case visual effects on amenity will
be temporary.

The Seven Hills dam is located within private farmland although potential recreational
possibilities may lead to increased pressure for public access. This is more likely to
occur at Stage 2 when lake levels are stable. In the event of public access, visual
amenity is likely to increase in relation to recreational opportunities, and typical aesthetic
values associated with a lake will be experienced, except during extreme dry years when
high recreational use could overlap with periods of drawdown and the dam structure is
exposed.

While some aspects of amenity associated with the Waitohi River and its valley will be
lost and may be further compromised by the dam structure, there is a sense that visual
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amenity will be replaced by the creation of a lake and the potential aesthetic coherence
associated with that, if public access is provided. Aesthetic and amenity values
commonly associated with similar lakes include the contrast between the flat body of
water and the surrounding hill topography, a sense of mystery created by the serpentine
shape of a lake that cannot be seen in its entirety, the colour contrasts, reflections,
patterns and textures of the lake® surface and the presence of wildlife.

So, on balance, 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.

5.6 Inches Road dam and reservoir

The Inches Road dam will be constructed as part of Stage 1 and will be located just
below the Lake Sumner and Inches Road intersection. Refer Sheet 12. The dam is
proposed to be 31 m high with a crest height of RL 375 and a crest length of 245 m. The
maximum water level will sit at 26 m, approximately 5 m below the finished dam height.
Run-of-river flows will fill the reservoir lake and provide water for irrigation. The
drawdown range for irrigation during Stage 1 will be up to 20 m, leaving a minimum lake
water depth of 6 m.

During Stage 2, once the Hurricane Gully dam is fully operational, the Inches Road dam
will be one in a series of dams operating as a run of river dam maintaining a high
reservoir level to maximise hydro generation with inflow equalling outflow. It will only be
drawn down to a maximum of 20 m in extreme dry years for irrigation purposes.

The Inches Road dam will be similar in construction to the Seven Hills dam, with a front
face slope of 1: 1.5 comprised of boulder riprap. A concrete spillway chute is located at
the top of the reservoir pool. It will be approximately 120 m long and sit 5 m below the
main dam crest level to release water during flood events. A powerhouse and
switchyard will sit at the base of the dam connected to the diversion and outlet culvert.
An excavated rock channel provides an emergency spillway at RL 372 m connects to the
Waitohi River bed at one side of the dam structure.

The reservoir lake behind the dam will be about 2 km long and have an area of
approximately 42 ha. T