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Introduction

On 22/10/2025 the proposed solar farm site
was visited with the intent of looking at the
feasibility of restoration of the terrace risers,
the appropriateness of the proposed species
list for these sites and the boundary and river
screening exercises. The structure of this
report is first, to report on the findings of the
field trip, then consider the restoration
recommendations of the Landscape Plan (LP)
before presenting some alternative restoration
suggestions.

1. Field Trip Report

Conservation status of terraces

For clarity, the slopes between terraces are
referred to as terrace risers. Dryland
communities such as these which occurred
naturally on terrace risers used to be a
characteristic feature of Canterbury. However,
very few such communities are protected. The
extent of terrace risers on the property is over
15ha, and does provide an opportunity to be
a significant conservation gain if some areas
can be restored, managed and protected. The
opportunity is there, the conservation gains
real, but this report points out the difficulty of
restoration on the site and that it will require
substantial resources.

Characteristic species

Matagouri

Coprosma propinqua
Muehlenbeckia axillaris
Muehlenbeckia astonii
Muehlenbeckia australis
Muehlenbeckia ephedroides
Coprosma virescens

Kowhai

Prostrate kowhai
Carmichaelia native broom

Restoration issues

There are a number of significant issues
which collectively make this site one of the
most difficult sites for restoration and
conservation management imaginable (move
to end of section or report).

There are a number of issues and site specific
situations which impact on potential
restoration and management issues.
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Pests and weeds

The two most significant issues are a high
rabbit  population  and  widespread
distribution and high abundance of
boxthorn, much of it being large, well
established, mature specimens, often with
closed canopy. 12-15 rabbits were seen, all in
the middle of the day, and some substantial
warrens were observed. This would suggest
high numbers of rabbits. Having previously
driven SH7 many times when we lived in
Culverden we used to observe large numbers
of rabbits in the warrens to the north of this
site. This was pre-calicivirus, which decimated
rabbit populations (I used to count 100
rabbits on a regular walk, which decreased to
3 or 4 postvirus). The current indications are
that this population is in a recovery/growth
phase. The impact of rabbits is to almost
completely eliminate recruitment of new
plants into the current communities which
retain some natural character.

Box thorn is by far the biggest component of
the woody vegetation and the most significant
initial management issue. The major impacts
of box thorn are to shade out native
communities and to compete for scarce water
resources. No regeneration of natural
communities was observed, primarily due to
box thorn dominance, rabbit browsing, long
grass, and it is a difficult site where, even
under natural conditions  recruitment
probably does not happen every year. In
addition to box thorn the other major
invasive species observed was Old man’s
beard. This is present in several locations and
has the potential to spread over much of the
terrace environments. Seeds are wind spread,
and the terraces line wup along the
predominant north westerly wind, providing
the potential for seeds to be dispersed over
hundreds of metres. It was noted that in
nearby areas, where fenced it induced a long
grass community, which would also prevent
any natural recruitment. While the focus was
primarily on the terrace communities, grey
willow was observed in the riparian areas close
to Weka Stream. Like Old man’s beard, the
seed is wind spread, but is very fine and is
capable of being dispersed many hundreds of
metres.
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The seed is viable for only a few days (usually
October), so if it is released and lands on dry
exposed conditions, it will not germinate.
However, if the season is kind to grey willow
and provides a damp seed bed after rain, then
mass germination events can take place and
any riparian plantings will be crowded out.
Crack willow is also present and needs to be
controlled, but it spreads by fragments falling
on to damp soil and sprouting. Willows suck
a lot of water out of the stream and
groundwater, so their removal is a net gain for
a water short environment. Care needs to be
taken to ensure willow control does not
expose the stream banks to erosion. Some
nassella tussock was also observed; not really
an ecological weed but as an agricultural weed
requires removal.

Fire Risk

The risk of fire is a genuine concern in this
environment. The norwester which was
blowing during the site visit would have
carried sparks from any fire the length of the
property very quickly. The ground is already
bone dry on the surface, and will be even
drier in  summer. Some  potential
conservation management tools like fencing
out rabbit browsing and sheep grazing will
create long grass areas which could carry a fire
very quickly. I have heard expressions of
concern from locals regarding the potential
fire risk both to their property and their
liability if a fire starts on their property. While
I personally have discounted many of the
stated concerns like high quality soils, high
ecological value etc, this is a real issue and
needs to be carefully addressed.

Moisture availability

This is a very dry environment. Rainfall is
probably under 600mm, it gets plenty of sun,
it is in a wind tunnel, and the soils are free
draining (read stony) and not deep
horticultural soils. Drought years are not
uncommon, and are sometimes successive
(e.g. 2015-17). While the dryland terrace
communities are adapted to dry conditions, it
is clear that recruitment is not an annual
event. It is also apparent that there is potential
for catastrophic failure of any plantings.
Buying plants and employing a contractor to
put them in will not be sufficient, this needs
to be very carefully thought through, planned,
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implemented, and supervised.

Landscape Plan - Recommendations

2. Landscape Plan - Recommendations

Appendix D - Landscape and visual
assessment (Figure 2a) shows both the
location and make up of the species proposed
for terrace restoration, native vegetation
screen mix, and boundary screen planting.
The percentage for each species is also
suggested. The following tables summarise the
planting lists and provide comments as to
their suitability.

Species Common name

% of mix

Comment

Carmichaelia australis ~ |Native broom

5%

Present on site, a minor component

Present nearby, a minor component on the

Cordyline australis Cabbage tree 10% actual riser

Discaria toumatou Matagouri 10% -ylo—?eesrennotSt common native species currently
. Not present on site or nearby, but may

Kunzea ericoides Kanuka 40% have been

Muchlenbeckia astonii 10% Present nearby

Olearia adenocarpa 10% Not part of any local community

Ozothamnus leptophylla  Tauhinu 5% é(;rcr)lLrlr?SnFizt?m’ but probably not this

Pittosporum tenuifolium |Kohuhu 5% Not part of this community

Sophora microphylla Kowhai 5% Present and a suitable minor component

Species Common name % mix Comment
Pittosporum tenuifoliumKohuhu 20%
Cordyline australis Cabbage tree 10%
Hoheria angustifolia ~ |Hoheria 10%
Phormium tenax Flax 10%
Coprosma robusta Karamu 20%
Hebe salicifolia Koromiko 15%

!pecies !ommon name !omment

Cryptomeria japonica Japanese cedar

May not be appropriate - has significant pollen allergy issues, not
widely grown in Canterbury

w
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Scale of restoration as per Landscape Plan

The scale of restoration committed to by the Landscape Plan is very large. In effect it is restoring
all of the terrace risers, about 17ha. Given that less than 20% of the terraces are currently
occupied by native species, that leaves about 13.6ha to restore. At the LP recommended spacings
of 1.4m, that equates to about 69,600 plants. The prescription for boundary and neighbourhood
screening adds another 26,000 plants (screening and restoration will be considered as two
separate project). With the addition of plant guards, mats, stakes, plus irrigation, planting
preparation, planting, maintenance, plus weed and pest control the cost will be well over a
million dollars.

The LP stipulates that all planting will be completed within 2 years.

Site Area (m?) Spacing #Plants Price Cost (excl. GST)
Terrace risers 170,578

(all)

Terrace risers
(non-native) 136,462 1.4 69,623 $4.00 $278,492.00

Native screening|36,920 1.4 18,837 $4.00 $75,348.00

Boundary
screening 1.2 7,753 $9.00 $69,777.00

Total plant costs 96,213 $423,617.00

Plant protectors $2.00 $192,426.00

Mats $1.44 $138,546.72
Stakes x 2 $0.40 $76,970.40

Total protection
costs $407,943.12

Total plant costs $831,560.12

Irrigation
infrastructure
Plant
preparation

Planting $2.00 $192,426.00
Maintenance
Rabbit control

Weed control
boxthorn

Weed control old
man’s beard

Weed control
crack willow
Weed control
grey willow

Partial total $1,023,986

Restoration recommendations

3. Restoration recommendations

There are several areas related to the proposed restoration which may need some additional
thought. These include:

e Species recommendations

e Weed control

e Pest control

e Duration of planting

e Restoration strategy

Recommended plantings

The tables below shows the recommended plantings for each of the planting sites - terrace riser,

native screening, and boundary screening. There are differences between the recommendations
of the landscape plan and this report, largely a result of the focus of this report being restoration.

Recommended Plantings for Terrace Restoration

Species Common name |% of mix Comment

Discaria toumatou Matagouri 20% Already the dominant native species

Coprosma propinqua | Mingimingi 40% Readily grown from seed, tough, good shade

Muchlenbeckia astonii 10% Threatenf:d species, definitely part of this
‘ community

Ie\g’ﬁsglf)?ggkla 5% Threatened species, present already

Coprosma virescens 5% Present, adds diversity

Carmichaelia australis 5% Present

Microphylla prostrata  |Prostrate kowhai [10% Present nearby

Cordyline australis Cabbage tree 5% At base of terrace

Kunzea ericoides Kanuka Needs confirmation, not visible locally

Recommended Plantings for screening from McKenzies Road and Boundary
Probably fastest
growing, easily trimmed

Pinus radiata Radiata pine

Chamaecyparis
lawsoniana

Cupressus macrocarpa  Macrocarpa

Lawson’s cypress

Common to Canterbury
landscape




Restoration recommendations

Species for native screening & riparian diversity

Species Common name (% of mix [Comment

Pittosporum tenuifolium  |Kohuhu 25% A hardy pioneer best planted on the drier sites
Cordyline australis Cabbage tree  [10% A very distinctive part of riparian communities
Leptospermum scoparium |Manuka 10%

Phormium tenax Flax 10%

Coprosma robusta Karamu 20% Prolific seeder spread by birds

Coprosma propinqua Mingimingi 15% Can thrive in both wet and dry

Sophora microphylla Kowhai 5% Likes the fertile alluvial soils

Carex secta Pukio 5% A key component of wet communities

The native screen plantings appear to serve
two different purposes; those located at the
level of the solar farm screen the panels from
properties on McKenzies Road, while those
located at or just above river level can add
riparian diversity while fulfilling at least part
of a screening role. For the purposes of this
brief report 1 have considered them
separately.

Solar farm screening

While the landscape plan shows this to be a
native plant community, it would seem safer
and faster to use exotics. Some suggestions are
made (Radiata pine, Lawson’s cypress,
macrocarpa) but there may be other more
appropriate choices. The edge of the terrace is
dry stony soil and any native species will
struggle to get established and will be slow
growing. | understand that irrigation is
proposed, but given that the main function of
this community is to screen McKenzies Road
properties from the solar panels fast growing
and easy maintenance would seem to be the
most desirable attributes. They are very much
part of this landscape. If natives are required
then some consideration could be given to a
two stage solution with exotics to provide
quick height and natives planted in their
shade during their establishment phase, and
removing the exotics when the natives reach

the desired height.

Japanese cedar is the landscape plan
recommendation, and I am not familiar with
it. However it does have pollen which is a
cause of allergy - well documented in Japan. It
prefers moist, well drained soils, and are
noted as being less vigorous in colder drier
South Island areas like Canterbury so may not
be the best choice.

Weed control

The LP does not mention weed control - it is
a landscape plan not a restoration plan. But
any discussion of restoration needs to begin
with weed control. Box thorn currently
occupies more space than any other species,
and the dense shade it produces, along with
moisture competition prevents any natural
regeneration. The presence of old man’s
beard, if left uncontrolled, will result in all the
vegetation on the terrace risers being overrun
by this very aggressive climber. Similarly, grey
willow will take over all the riparian sites if left
uncontrolled. A major weed control and
maintenance plan is required.

Pest control

Rabbits are in an expansion phase and
without control all new plantings are at risk.
Clearly a rabbit control plan and programme
is also required.

Planting duration

The LP indicatesates that all planting will be
completed within two years. While this is
appropriate for screening plantings (the
quicker screening is in place the better),
ideally restoration planting would be spread
over a much longer time frame. Logistically, it
would be difficult to source and plant 50,000
plants for two years. Weed and pest control
will be required before planting, and this will
take a few years just for the knockdown phase.
In addition, having a planting programme
spread out over a much longer period of time
gives the opportunity for earlier plantings to
provide shelter to the later plantings. Because
this is such a difficult site the initial phases
can trial different methodologies so that the
most appropriate techniques can be used for
the largest areas.

Restoration recommendations

Ecosourcing

When the time comes to produce a
Restoration  Plan, it would stipulate
ecosorcing of seeds - best practice is always to
source seeds from within the same Ecological
District.

Restoration Strategy

This is one of the hardest restoration sites I
have ever seen. A full Restoration Plan will be
necessary, and this can be produced in
conjunction with a Landscape Plan.

There are some very difficult issues to think
through. For example, without rabbit control
there will be no natural regeneration and
many new plantings will be eaten. If rabbits
are fenced out that will be expensive, and
result in long grass which will also prevent
regeneration and compete for moisture (in a
very water short environment) with new
plantings. The same scenario applies to sheep.
While irrigation is an option, it runs the risk
of creating communities which really are not
typical of the site. The point being that
restoration will be complex, there is
significant risk of low success rate with
plantings (a water short environment,
especially in a drought year), and we do not
necessarily know the recipe for restoration
success on this site yet. It may be that the
initial few years of restoration are not at major
scale, and different restoration and
management techniques are trialed until we
see what works.
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