








2.4 Amuri Limestone on the Escarpment

2.4.1 Context 2.4.2 Description

Amuri limestone is a layered material with a textured surface and appears as
very large outcrops embedded into the escarpment.

It is a landscape of coarse texture with outcrops and scattered vegetation
on the north facing slopes of the escarpment. A large percentage of the NTR
is aligned through this type of landscape, for example the ramp to turbine
A15. The limestone outcrops appear intermittently amongst the grassland
landscape.

Fig. 25 Amuri limestone outcrop. 2.4.3 CharacteriSﬁCS Of the Visual |andSCa pe

Characteristics of the visual landscape for the Amuri limestone are of a
coarse textured landscape with scattered rocky outcrops and some isolated

clumps of vegetation.
Any changes to this landscape with road alignments may be visible from SH1,

only where there is a lack of vegetation and rocky outcrops. These would be
long distance views.

Fig. 26 Exposed Amuri limestone.




2.4.4 Relevant conditions of consent

{

Road Edges:

{




2.4.5 Effects of the activities in this landscape

2.4.6 Mitigation Measures

The impact of the road through the Amuri limestone on the escarpment, as
occurs on the ramp road to turbine A15 in an exposed landscape, will be the
result of its line expression, and the colour changes. This will be where the cuts
occur, and will be highlighted by a light cream colour of the rock material.

It is intended that the line impact be lessened due to care taken when aligning
the NTR and ramp roads and keeping a uniformity with the existing landformes,
and reducing harsh and incongruous alignments.

Colour impact is to be lessened by regrading batter slopes to fit in with the
surrounding landforms, mounding and scarifying the rock type and establishing
revegetation which replicates existing vegetation patterns.

Mitigation measures required to reduce the landscape and visual impacts of

the road and platforms are to include:

(i)

(i)

(i)

Alignments

Avoid the limestone outcrops if and where possible, but in most
cases, this is generally impossible due to gradient and horizontal
alignment.

Strip the pasture cover and vegetative matter and place in
stockpiles.

Conditions 100a and 100b:




(iv) Soils and Vegetative Matter

All soil and vegetative matter is to be placed and shaped as a mound
below the road.

(iv) Soils and Vegetative Matter

The Amuri limestone surface is to be textured in order to reduce

the dominant cream colour characteristic. It is intended that organic
matter from the site shall collect in the cracks, crevices and gaps and
this will grow vegetative matter, thereby reducing the visibility of
the cut material.
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Fig. 28 & 29 A 1.2 m high cut into Amuri Limestone.
Fig. 27 Striated texture of Amuri Limestone. Organic matter collects in the crevices and ledges.
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Fig. 30 & 31 A 1.8 — 5.0 m high cut batter constructed in an irregular fashion so that organic
matter will accumulate. The organic matter shall be material which is sourced on site, with
a seed mix added. The crest needs to be rounded off it is intended that planting shall take
place at the base of the batter.

ok
Fig. 32 Organic matter in crevices.

Topsoil will be removed, and the limestone face is cut to the batter slope
above the road. The cut is to be irregular, as per condition 96, so that ledges
and crevices are created to enable organic matter from the site to be placed
on, within, or accumulate.
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Fig. 33 Scarification of cut faces in direction of bedding plane/grain.

The aim is that the scarifying of these cut faces or exposed faces shall be in the
direction of the bedding plane or grain. Shallow vertical and diagonal fissures,
pockets and rills shall be cut into limestone faces in an irregular pattern as

per condition 96 and depending on the direction of the limestone grain, at
approximately 3m intervals.

Fig. 34 A textured Amuri limestone outcrop.

Texturing the surface assists, along with the weathering process, to reduce
the visual impact of flat and reflective cut faces. The objective is that

the textured surface is deep enough, e.g. 25-50mm, for organic matter

(ie: material collected on site) to accumulate. This is a passive mitigation
technique, creating a rough surface that allows soil to accumulate. The more
fragmented cut surfaces weather faster and allow vegetation to establish
and so reduce visual effects.

To further speed the process, some discrete cuts and pockets are to

be hydroseeded on the south side. Refer to Figure 34. This is an active
mitigation technique. However, for the northern facing slopes this is unlikely
to be effective, due to the dry site conditions.
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Fig. 35 Cut Faces of Amuri Formation (e.g. northern terrace road).
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Fig. 36 Vegetation established on road edge.
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(vii) Revegetation

For the cut faces of the Amuri limestone apart from texturing the surface,
undertake mounding on the lower side, and relocate the excess cut materials.
Slopes are to be flatter than 1v:2.5h. Another method to reduce the limestone
visibility is to undertake the following forms:

e Hydroseeding the cut faces on the south side with grass seed or native
plant seeds

e Over-sowing of any damaged grassland areas

e Stockpile the vegetation and soil matter and form up naturally appearing
formations to integrate with the landform

e Planting of tussocks and or broadleaf plants (see list in appendix)

/— vegetated areas require
fencing off from grazing

stock and pests

Fig. 37 Vegetated areas fenced off from grazing stock and pests.
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Fig. 38 Vegetated areas fenced off from grazing stock and pests.
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(viii) Removing topsoil to expose limestone

For the cut faces of the Amuri limestone where the slopes are greater than
1v:2.5h, with the terrain too steep to revegetate, the method outlined

in 100a Conditions of Consent is to be used. By creating cuts at irregular
intervals, the road will not be read as a line in the landscape, so reducing the
landscape and visual impacts of the road.

{

Fig. 39 Avoid benching in even steps.
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Fig. 42 Road ramp to turbine 15 through boulders and vegetation. (see 2.5.4)

(viii) Limestone Treatment

Another possiblilty to mitigate the visual effects of the limestone cuts, is a method
already used on limestone rock work at Broken River, Canterbury. This is using the
application of a 5% solution of black oxide, washed over the limestone areas.

it is important that the percentage of oxide is to be no higher than 5%, as if there
is @ much higher concentration of black oxide in the solution, then the resultant
colour will appear unnatural.



2.5 Amuri Limestone on Dip Slope

2.5.1 Context 2.5.2 Description

The dip slope is on the south side of the escarpment. This slopes south

and has less sun with moister slopes. Amuri limestone is overlaid with a
competent Weka Rock formation in places . Turbine A18 is located on a

dip slope, with Amuri Limestone at the surface, as are Turbines A12 and
A13, along with the Southern Access Road (SAR).

The south facing slopes exhibit a better quality tussock and broadleaf
forest, although pasture does exist as well. The turbines and road are
mainly located in grassland (pasture and tussock land). See 2.0.

2.5.3 Characteristics of the visual landscape

- — : The characteristics of the visual landscape for this location is one of a fine
textured and open landscape which is not visible from any public viewpoint
on land, but visible from the sea at a considerable distance.

While not visible on the surface, there is an underlying rock formation which
will be exposed, particularly at A18 where there will be 8 m vertical cuts into
the Amuri Limestone.

Fig. 41 & 42 Amuri limestone on dip slope.




2.5.5 Effects of the activities in this landscape

2.5.6 Mitigation Measures

Between turbines A15 to A22, the road is located on the dip slope of an Amuri
limestone landscape, with the turbines located consecutively along this route.

It is an exposed landscape of pasture and tussock grassland and the resulting
expression of the road will be its line and colour. The colour will result from
where the cuts will occur for the road and turbine platforms, especially where
the cuts occur in the limestone.

The objective is to lessen the line expression by reducing the height of the cuts

and with the alignment in keeping with the uniformity of the existing landform.

Scarifying the limestone cuts, reducing any harsh edges and developing a
revegetation programme is to be used also to assist in reducing the visual
impact of the road and platforms.

Mitigation measures required to reduce the landscape and visual impacts of
the roads and platforms are to include the following approaches, subject to
confirmation by a civil design team:

(i) Alignments
e Avoid large cuts and fills

e Avoid forested areas

(ii) Stripping of landcover including all vegetative matter and soil. This is to be
stockpiled in readiness for shaping and mounding.

(ii) Cutting of benches adjacent to the road and platforms. All limestone
material is to be crushed and used for fill in designated fill and disposal
areas, where it will be placed on the adjacent landform, shaped and
covered with topsoil. Cut benches are to be formed at, for example turbine
A18, where the vertical height is approximately 8.0m. (see Figure 47)
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Fig. 43 Shaped vegetative matter and cut benches.
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Fig. 44 Shaped vegetative matter and cut benches.

— shaped vegetative matter

over limestone

The cut surface will be striated and planted in places. The objective is
to undertake pocket planting with shrubs that grow in this location like

Coprosma and NZ Broadleaf.




Mitigation Measures (continued)

- " - ey 1

Fig. 46 An example of high-impact cuts and poor mitigation.

Fig. 45 Avoid benching in even steps. Fig. 47 Tussock grassland with 8m cuts into Amuri dip slope at turbine A18.



2.6 Weka Pass Limestone

2.6.1 Context 2.6.2 Description

The Weka Pass limestone is identified as limestone pavement in the “golf
course” area between turbines A8 and A10, at A2, and on the dip slope at
turbine A16. The pavement areas are found on the flat ridgeline amongst
broadleaf vegetation and grassland, and are manifested either on the surface
or partially buried as slabs of rock. Water erosion has taken place to create
interesting patterns on the rock surface.

On the dip slope there is pavement above and below ground level. Where it
is below ground level often it is covered by tussock and pasture.

A ridge link road between turbines 8 and 10 passes through the pavement
area, while the Ridge Road connects turbines A16-A22 in the dip slope area.

Fig. 48 & 49 Exposed Weka Pass limestone.




Fig. 51 Road crosses pavement at turbine A2.

&

Fig. 52 Turbine A16 Weka Pass dip slope, likely to result in cuts up to 9m in
height.

2.6.3 Characteristics of the landscape

The characteristics of the landscape, which contribute to the ONFL values for the
pasture and tussock area, is one of a fine textured and open landscape, dominated by
an ochre colour in summer and a green colour in winter. Any changes to this landscape
would not be visible from any public viewpoint.

The characteristics relating to the crest or ridge area of pavement is one of an
enclosed landscape of dense broadleaf vegetation and pasture.

Any changes to this landscape would not be visible from any public viewpoint.



2.6.4 Relevant conditions of consent

2.6.5 Effects of Activities in this Landscape

{

The impact of the road and turbine platforms within the enclosed “golf
course” area will result in a change to the pattern and colour of the location.
This is due to the road alignment and materials, loss of pavement and
vegetation. The road will generally traverse a pasture landscape.

In the dip slope location, the roading and platforms will result in a line

expression and colour change.




2.6.6 Mitigation Measures

Mitigation measures to reduce the landscape and visual impacts of the road and

turbine platforms include:

(i)

Alignment

Within the ‘golf course’ area, align the road through the pasture
‘fairways’ as much as possible.

Where the road crosses over pavement, this shall be covered with
crushed limestone (CoC 45) to avoid cuts to the limestone pavement.

In other locations, the road design is to follow the grain of the pavement
and the earthworks perimeter is to follow the natural joint patterns
wherever possible (see Appendix 2: Rehabilitation of Limestone
Pavement). That is to say, where possible, a section of a limestone
pavement separated from adjacent sections by a fracture, or a “clint”, is
to be removed as a whole block of pavement, rather than be cut through.
The removed pavement is then to be crushed and used for fill.

Retain Remove
pavement
clints

- 24
new road
Fig. 53 Limestone pavement, showing clints, section.

Natural joint
pattern of the
pavement

Fig. 54 Turbine 2. Limestone pavement solutions, plan view.



(ii) Strip the grassland and cut the vegetation and stockpile until the
road alignment is constructed.

(iii) Shape the organic matter into low mounds that relate to the
existing landform.

soil and vegetative —
material to be
formed as mound

rock pavement \

ad surface metaled
for access and
maintenance with
limestone chip over
any weka pavement Fig. 56 Limestone pavement with shaped mounds.

Fig. 55 Limestone pavement.
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mound to reduce impact of road,

(or finish at existing ground level
where possible, to be determined
on site)

carriage way

displaced pavement
(where possible)

carriage way

Fig. 57 Limestone pavement with shaped mounds.

pavement and boulder displacement (where possible)

Fig. 58 Pavement boulder displacement where this is possible, otherwise the displaced
pavement is to be crushed and used for fill.

(iv) Slope Finish

e Within the Weka limestone dip slope there will be up to 9 m cuts. These
are to be treated as a series of benches, with a rough surface texture,
as shown in Figure 60. 1) The bench spacing is to be determined by the
bedding planes in the rock, with the width and spacing to be determined
in the design phase. Noting that as per CoC 33. a. iv, in the turbine
cuts the skyline is not allowed to be broken, which may limit the width
available for benching.
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Fig. 59 Planting on terraces and below road.

planting below road
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/— planting below road

Fig. 60 Widen terraces to reduce linearity of planting.

(v) Limestone Treatment

Another possiblilty to mitigate the visual effects of the limestone cuts, is a method
already used on limestone rock work at Broken River, Canterbury. This is using the
application of a 5% solution of black oxide, washed over the limestone areas.

it is important that the percentage of oxide is to be no higher than 5%, as if there
is a much higher concentration of black oxide in the solution, then the resultant

colour will appear unnatural.







2.7 Ancillary Activities

2.7.1 Description

Ancillary activities include other elements of the windfarm such as disposal
areas, batching plant sites, loading areas and turbine platforms. These are
located along the access road and in grassland areas.

2.7.2 Characteristics of the landscape

Characteristics of the landscape and visual impacts include the long term
incongruity of disposal areas, batching plants and loading areas in the
landscape. The areas will be returned to a natural appearance.

2.7.3 Relevant conditions of consent

{

The sites for disposal areas have been chosen where there is a large and

flat area available and good access. However, the details of the shape of the
disposal area and how it fits into the landscape is important as well as the
type of cover.




2.7.3 Relevant conditions of consent (continued)

ill material a maximum
slope will be
determined

the shaping of these 2 junctions is important as
to how it links with existing landform

Figure 61 Where it is a pasture or tussock area, then the disposal mound is to be planted with the
same ground cover. See 2.0.

2.7.4 Effects of the activities in this landscape

The impact of these activities in generally exposed grassland landscapes
will result in pattern and colour changes. These changes are to be lessened
by removal of objects and regrading cuts, fills and slopes, oversowing and
revegetation.

2.7.5 Mitigation Measures

Once the construction has been completed, the various batching, stockpiles
and loading areas require rehabilitation. The aim is that this shall take various
forms:

e Removal of all hard material and cut vegetation.

e Contouring the ground.

e Spreading of topsoil.

e Oversowing with a seed mix of short rye and fescue.
e Fencing off planted areas.

e Where scars have been left, planting of native vegetation is required.



2.7.5 Mitigation Measures (continued)

Following the completion of the turbine construction, the gravel pad, except
for an access way to the turbine, shall be removed, the ground scarified and
soil placed onto this area. A few areas adjacent to existing bush areas will have
part of the platform rehabilitated for native shrubs to be planted.
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Appendix 1: Revegetation

Appendix 2: Rehabilitation of Limestone Pavement







Appendix 1: Revegetation

1.1 Relevant conditions of consent include

{




1.2 Revegetation

{

Rehabilitation measures necessary to reduce landscape and visual impacts

associated with roads, turbine platforms, building sites and disposal pits, to
reinforce existing stands of vegetation, and to enhance the general amenity,
shall take the form of:

Broadleaf planting

Tussock planting.

e Over-sowing with grass seed .

Hydroseeding with grass seed (south side only).

Hydroseeding with native seeds and cuttings, and direct transfer of tussocks
was not considered appropriate on the northern slopes given the drought like
I conditions on Mt Cass, but is to be considered on the moister southern slopes.

63

Planting will be undertaken according to the current patterns that exist, and all
plantingis to be securely fenced from grazing stock and protected from rabbits and
hares. Deer and goats are to be removed from the area. The fencing includes a farm
fence with chicken wire for hare and rabbit control or plants individually protected.

Plants will be propagated by Mt Cass Wind Farm Ltd at least 18 months ahead of
planting season.



1.3 Location of Mitigation Re-vegetation

1.3.1 Relevant conditions of consent include

There are certain areas in the landscape where the roads and turbines will be more
visible from locations off site. This is due both to the type of landscape in these
areas, as well as the extent and nature of works required for the installation of the
turbines. These areas are key areas for focussing mitigation planting treatment.

These key areas are graded in terms of visual impact into high, medium and low
impact and shown on the Visibility Map in Section 1.5. In areas where the impact is
most high, there is to be more targeted mitigation planting in order to lessen the
visual impact for those off site.




1.4 Types of Vegetation

Fig. 62 Escarpment boulderfield vegetation.

Fig. 63 Dip slope vegetation. Fig. 65 Limestone Pavement Vegetation.



1.5 Broadleaf Planting

The vegetation of the Mt Cass ridgeline comprises a complex mosaic of mixed
angiosperm forest remnants, regenerating divaricating shrubland communities
and grasslands.

1.5.1 Vegetation Communities

1. Pasture and tussock grassland (Poa cita)

2. Grey shrubland (mingi mingi)

3. Forest scrub (mingi mingi, five finger, kohuhu)

4. Kowhai forest (kowhai, broadleaf)

5. Mahoe - raukawa- fuchsia forest

6. Broadleaf forest (broadleaf, five finger)

7. Mahoe — Broadleaf forest (broadleaf, lemonwood)
8. Mahoe — kaikomako- ribbonwood forest

9. Totara forest (totara, fivefinger, mahoe)

10. Totara - kowhai forest (totara, matai,kowhai, mahoe)

11. Matagouri shrubland

Suitable plant species are to be propagated from the site and Tiromoana

Bush area and include:

Species

Southern Slope

Ridge and Crest

Griselinia littoralis

v

Coprosma crassifolia

Coprosma propinqua

Coprosma virescens

NEER

Coprosma robusta

Pittosporum tenuifolium

Hebe salicifolia

Sophora microphylla

Pittosporum eugenioides

Plagianthus regius

Myoporum laetum

ANRYRYRYAYAYANAN

Olearia avicenniaefolia

Poa cita

Podocarpus totara

v
v

Appendices
Revegetation
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The planting shall take place on cuts and fills of the road alignment, crevices
and ledges where the planting pockets are large enough, ramp roads, open
ground where broadleaf species are found adjacent to the site, adjacent to
limestone pavement (turbines 8-10).



1.6 Tussock Grassland

1.6.1 Relevant Conditions of Consent Include

{

92. Where silver tussock is disturbed for pre-construction
geotechnical investigations or construction purposes, but not
necessary for the ongoing wind farm operation it shall be
rehabilitated in accordance with condition [61] Rehabilitation of the
area shall be to the standard identified in the preconstruction survey.

93. Where areas of silver tussock of a median greater than 10%
density as identified on Golders Associates Plan CG241 dated 17
November 2010 are permanently removed as a result of wind
farm development, an equivalent quantity of silver tussock shall
be established and maintained on the wind farm site using direct

vegetation transfer, planting, or other appropriate method.”

Silver Tussock planting will be undertaken where roading alignments and
turbine platforms will create impacts and disturb the existing tussock cover.
This occurs more at turbine 3 and the associated road, NTR adjacent to
turbines A12, 17, 18 and 19.

Silver Tussock planting is to be undertaken where roading alignments and
turbine platforms will create impacts and disturb the existing tussock cover.
This occurs more at turbine 3 and the associated road, NTR adjacent to

turbines A12,17,18 and 19.

1.6.2 Effects of Activities in this Landscape

Hydroseeding is to occur on the moister southern sites. Hydroseeding with
NZ Browntop, fescue and ryegrass seed is to be applied to cuts as a wet mix
comprising soil, cow manure at a ratio of 2:1 with seeds and a wetting and
bonding agent. The aim is that this occurs occur on the ramp road cuts.

organic matter

Fig. 66 Hydroseeding of cuts on the moister southern sites.



1.7 Over-sowing

1.8 Livestock and Pest Management

Over-sowing of the batter slopes will take place in the existing pasture areas on
the SAR and NTR (turbine A1, below A5, A6, A7, A8, A9, A10, A11, A12 and A13,
A20, A21, A22).

Over-sowing shall also occur elsewhere on the ramp roads, especially on gentle
batter slopes of less than 1v:3h surrounded by existing pasture. The sites will
be graded, top soiled and over-sown with a grass seed mix of short rye, Fescue

and NZ Browntop.

over sow with
grass seed

over sow with grass seed

e

eiiétihg'éont’ou'r

Fig. 67 Oversowing of grass seed

All areas of new planting require livestock and pest removal. This includes
cattle and sheep grazing, deer, goats, pigs, possums, stoats, rabbits and hares.

Appropriate fencing and combi guards shall exclude such animals and pests,
and this is to include a farm fence with chicken mesh covering the wires as well
as burying the mesh footing to prevent burrowing pests.







Appendix 2: Rehabilitation of Limestone Pavement

2.1 Rehabilitation of Limestone Pavement

The following sheets are from the consent hearing, Appendix 3 to Conditions,
showing the treatment of limestone pavement and rehabilitation.
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0.2m minimum cover Sand bag retaining wall
(where necessary)

Existing clint blocks

Grik
ke Road surface

Geo textile /

< 6.0m .
Construction phase carriageway

Perimeter of “layouts” as . . .
indicated on Golder plans Indicative cross section of road Extent of

. earthworks
formation

Landscaped zone able to be
removed if necessary for

/ heavy maintenance \

Add soil onto gravel fill
material between rocks

—>

Rocks to be placed on
both sides of road

P 3.5m o
Operational phase carriageway

Indicative cross section of completed road formation and
mitigation measures

Road crossing over limestone pavement between location 800 to 950



East End West End
100m approximately
Geo textile Clint Blocks Road surface
Boulders to be Existing ground
removed level
/ Grike
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| 1 ] ]

Indicative long-section of road formation

Long-section showing road crossing over limestone pavement between station 800 to 950

24 July 2011
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APPENDIX B — Landscape Rehabilitation Plans
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