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Table describing the relief sought on the site

Submission Point

Theme

Comments

Relief sought

1.1

N/A

N/A

Decline the consent

2.1

Amenity/character

The openness and expansiveness of the landscape
makes the region an outstanding natural feature,
therefore it should not be disturbed, altered, or modified.
Notable trees located on the site which add to the
beauty of the landscape, along with historic and cultural
values.

2.2

Rural productivity

The site is zoned as Rural Primary Production. There
are lifestyle blocks located in the area. An intensive
energy generation facility should not qualify as a farm.
The property could be converted to highly productive — it
is flat, good irrigation, rainfall, and sunshine hours.

23

Recreation/Tourism

Lifestyle blocks on the edge of Greytown contribute to
the character of the area and draw people to live,
vacation, go on scenic drives, get back to nature, etc.
Provides people the opportunity to live in an open
space, with a large garden, fresh food.

24

Location/scale of proposal

As the proposal is out of scale and out of character, it
would introduce a new type of land use to the area,
which would not be classed as Rural Primary
Production.

2.5

Stormwater

Effects of stormwater and discharge. Regular flooding of
the site is proposed, raising concerns of natural
hazards.

26

Construction effects

Negative effects of construction include: noise, dust,
volume of large vehicles, reduced revenue to local
business with people staying away.

Ay benefits to the economy from additional labourers in
the region would be overridden by negative impacts of
construction.

2.7

Operational effects

Glare
Noise

Decline the consent




Submission Point

Theme

Comments

Relief sought

Substances for maintenance, cleaning, vegetation
clearance, pesticides

End of life plan for panels

Electromagnetic radiation

2.8

Environmental Impacts

Concerns of the land being classed as HAIL due to soil
and water contamination.

3.1

Location/scale of proposal

Unsuitable due to proximity to housing and industrial
scale.

3.2

Amenity/character

Proposed mitigations will block views into the site,
changing the existing character of the area. May also
risk blocking views of distant ridgelines.

Industrial development covering hundreds of hectares is
more than minor change to the landscape.

The District Plan specifically acknowledges natural
character and seeks to protect it — open farmland is part
of the natural character of the area.

3.3

Stormwater

Water run-off issues, with no provisions for drainage or
soak pits currently proposed.

The area has surface water issues, which could present
safety issues with electrical systems.

High water tables and flooding — the nature of materials
increases the likelihood of contaminants entering
waterways.

3.4

Operational effects

Increased vehicle movements on the unsealed, narrow,
and poorly maintained Moroa Road will be disruptive
and dangerous for residents, degrade it further, and
increase dust.

Only 2 full time roles are created by the development,
with locals impacted.

3.5

Environmental Impacts

Environmental impacts of the proposal include: people,
water, wildlife, air, amenity, land values, and existing
infrastructure. The application understates
environmental impacts in favour of economic benefits.

Decline the consent




Submission Point

Theme

Comments

Relief sought

3.6

District Pan

- The proposed activity is not required for primary
production, residential purposes, and site coverage
exceeds 25m2.

- Proposed infrastructure does not meet setback
requirements.

- Dustis an issue, and no explanation has been provided
by FNSF to a plan to mitigate impact.

3.7

Economic

- Renewable electricity is not being produced to meet the
demand of South Wairarapa. Little evidence of positive
economic or social effects from the proposal.

3.8

Planting/vegetation

- No detailed planting plans have been provided in the
application. The site is challenging to plant on due to
strong winds and low horizons resulting in high sunlight
hours. The el-nino weather pattern predicated for the
next few years will impact growing of plants.

- Ongoing professional management, irrigation, and
husbandry of plantings has not been addressed in the
application.

3.9

Recreation/Tourism

- Tourism is a fast growing economy in South Wairarapa.
This proposal could impact that.

4.1

Amenity/character

- The proposal is not keeping with the amenity and
character of the area.

- Density of the proposed structures will dominate the
landscape.

4.2

Location/scale of proposal

- The size and location near neighbouring residents
presents many risks, including fire, threatening flora and
fauna, structures having greater impact on surrounding
environment during natural disasters, contamination of
water and soil.

- The application did not mention risk mitigation for any of
the above.

4.3

Policy/Environmental Standards

- There are not any New Zealand Standards established
for the implementation, ongoing maintenance, and
operation of solar.

Decline the consent




Submission Point

Theme

Comments

Relief sought

5.1

Location/scale of proposal

Supports the establishment of a solar farm on this site
as it would benefit local residents and the wider regional
and national population.

The proposed site is flat, so won’t be an issue for
nearby residents.

5.2

Operational effects

Solar farms are quiet, unlike wind turbines or rural
subdivisions with car traffic.

5.3

Amenity/character

Screen planting will reduce the visual change.

54

Economic

Consent this proposal on the grounds of contributing to
the national need for renewable energy.

5.5

Education

Would like public access to the site, to educate young
people about the importance of renewable energy.

Grant the consent

6.1

Location/scale of proposal

Proximity to neighbouring properties incurs dangers for
inhabitants and users (e.g. fire).

6.2

Environmental Impacts

Unspecified chemicals that will be used in maintenance
procedures. These will be in proximity to water systems
used by humans and livestock.

The solar system will be vulnerable to weather extremes
(as a result of climate change) and earthquakes.

Decline the consent

71

Environmental Impacts

Opposition to the proposal based on the environmental
impact the activity would have on the surrounding rural
area.

7.2

Rural productivity

The area is currently productive rural landscape and
granting this consent would be to the detriment of the
district without any benefits.

Decline the consent

8.1

District Plan

The applicant has only consulted with Iwi and FENZ,
which is inadequate.
The applicant’s AEE is lacking details and is insufficient.

8.2

Amenity/character

The proposal will result in significant changes to the
natural character of the site.

8.3

Location/scale of proposal

The proposal will have significant effect on the living
environment of neighbours.

Decline the consent




Submission Point

Theme

Comments

Relief sought

8.4

Rural productivity

The proposal will take up a significant amount of
productive land and there are concerns regarding the
disposal of panels at end of life.

9.1

Rural productivity

Concerns regarding degradation of the soil and
agricultural land due to the proposal and the
maintenance of the panels.

9.2

Location/scale of proposal

Moroa Road is already used extensively, resulting in
concerns of potholes. Dust from use of the road would
impact the panels and result in higher water and
chemical use. Proposes that the applicant should seal
and maintain this road for the duration of their lease.

9.3

Operational effects

The security lighting and expansion of the existing
power station will impact the Dark Sky Status of South
Wairarapa.

9.4

Planting/vegetation

Disappointing to see the use of Japanese Cedar rather
than native trees.

Concerns about the length of time it takes for the trees

to grow and the disruption of character during that time.
Planting will use additional water from the neighbouring
farmers existing bore. A water meter would be required.

9.5

Fire/natural hazards

Currently there is a volunteer fire brigade. Questioned
whether the application would better resource fire
brigade to combat emergency situations as a result of
the solar farm.

9.6

District Plan

The application has not met the objectives and policies
of the DP or the RMA.

Decline the consent

10.1

District Plan

Inadequacies regarding information and the consultation
process, particularly with property owners neighbouring
the site.

Concerns regarding the wording and the use of ‘farm’
for a commercial or industrial activity which is located in
a rural environment.

10.2

Location/scale of proposal

Many properties located in close proximity to the
proposal.

Decline the consent




Submission Point

Theme

Comments

Relief sought

Concerns about noise from the site — motorised panels
and cooling the collection towers. Increased noise
during the summer months and the detrimental impact
on health.

10.3

Environmental Impact

The proposal will create a heat island leading to an
increased ambient heat microclimate.

Risk of waste being deposited in the soil/environment if
the panels were to break or leak.

Impact of cleaning products in water ways.

10.4

Amenity/character

The proposal will change the character of the area and
block views of the rural environment and mountains.
Light pollution and risk to those who enjoy astronomy.

10.5

Recreation/Tourism

Impact on tourism — visual barrier to those travelling
between Greytown and Martinborough.

10.6

Fire/natural hazards

Solar panels and collectors will require specialised fire-
fighting resources, questioned whether ratepayers will
have to carry this cost.

Fires in electrical equipment creates risks that current
firefighters may not be equipped to deal with.
Firefighting agents will create further environmental
risks with toxins.

10.7

Economic

Hidden costs may result in residents paying more for
electricity to subsidise this scheme.

Fire/natural hazards

Concerns about photo voltaic cells containing toxic
components being released into the air and waterways
during a fire.

Impact a fire could have on Transpower assets, causing
an outage.

No detailed fire mitigation and management plan.
Concerns regarding the chemical composition of fire
fighting substances.

District Plan

The AEE was lacking fundamental information about the
proposal.

Decline the consent




Submission Point

Theme

Comments

Relief sought

Requests that a 3D rendering of the proposal is
provided to show the scale, and the specifics of the
inverters and the panels including a list of materials.

121

Location/scale of proposal

The site is currently zoned rural, not industrial, but the
primary purpose of the proposal will be power
generation and not farming.

Proposal is a large scale, and in close proximity to
housing.

The proposal is locking the land into this use for 30
years, it would be better use of land to rezone to
residential as people want to live close to town.

12.2

District Plan

Proposal is inconsistent with the Objectives and Policies
in the DP.

The proposed activity is not required for primary
production, residential purposes, and site coverage
exceeds 25m?.

Proposed infrastructure does not meet setback
requirements.

Dust is an issue, and no explanation has been provided
by FNSF to a plan to mitigate impact.

12.3

Environmental Impact

Large section of the land will become a HAIL site.
The site has a high water table and experiences
flooding, which increases the risk of contaminants
entering the waterways and neighbouring properties.
Monitoring and remediation conditions should be
imposed to ensure monitoring of soil and water.
Impacts from this development on people, water,
wildlife, air, amenity, land values, and existing
infrastructure. Understated in the application, and
alternative locations in the area have not been
documented.

Potential for heat generation and thermal convection
from the panels, impacting neighbouring properties.

Decline the consent




Submission Point

Theme

Comments

Relief sought

12.4

Amenity/character

Rows of hard infrastructure is not what you would
expect to see in a rural setting — more than minor
change.

The applicant hasn’t provided realistic graphic
representations of how the site will appear.

Proposed mitigations will block views into the site,
changing the existing character of the area. May also
risk blocking views of distant ridgelines.

A cultural assessment report has not been provided.

12.5

Planting/vegetation

Trees take 7 years to grow to screening size, meaning
the visual impact is not less than minor.

Hedges on the boundary impacts
views/openness/expansivity.

No detailed planting plans have been provided in the
application. The site is challenging to plant on due to
strong winds and low horizons resulting in high sunlight
hours. The el-nino weather pattern predicated for the
next few years will impact growing of plants.

Ongoing professional management, irrigation, and
husbandry of plantings has not been addressed in the
application.

12.6

Rural productivity

Large scale water use (for irrigation, planting, cleaning
of panels) could dry up bore water which surrounding
neighbours use for stock water.

Effect of herbicides on land and sheep grazing.

12.7

Operational effects

Impact on neighbouring properties from lighting during
night and glint/glare during day. Noise of all the panels
moving at the same time.

Increased vehicle movements on the unsealed, narrow,
and poorly maintained Moroa Road will be disruptive
and dangerous for residents, degrade it further, and
increase dust.

Only 2 full time roles are created by the development,
with locals impacted.




Submission Point

Theme

Comments

Relief sought

Battery storage systems, substations, inverters, and

other equipment should be located furthest from homes.

12.8

Stormwater

Run-off issues from the high surface area. No drainage
plans or soak pits for this development. Surface water
could impact access and safety due to water and
electrical systems mixing.

12.9

Economic

Renewable electricity is not being produced to meet the
demand of South Wairarapa. Little evidence of positive
economic or social effects from the proposal.

SWDC should hold a bond to carry out on-going
maintenance of the buffer planting and gravel road.
Submitters property directly adjacent to the proposed
development, and home located ~100m away. Impact
on the value of their property

13.1

Location/scale of proposal

SWDC should seek clarification on the number of
substations, the height of the solar arrays, spacing
between rows, total height of foundation piles, and
setback from water races due to inconsistencies
throughout the application.

The proposed site makes the development cheaper for
the company at the expense of the community.
Concerns regarding the impact on neighbouring
properties cell phone reception and internet.

13.2

Operational effects

Concerns regarding the use of insecticide, herbicides,
grazing, cropping, the volume of water used to wash
panels, increase of dust from traffic, disposal of
damaged panels, and end of life disposal.

Removal of tall trees for the panels increases the risk of
lightning strike and the application does not address
whether a lightning rod will be erected.

Consistent low level noise annoyance will be an issue
for neighbouring residents and tourists.

Decline the consent




Submission Point

Theme

Comments

Relief sought

Glare from the panels can be an issue for aircraft and
hot air balloons operating in the area. Anti-reflective
coating can also erode and enter into the ground-water.
Risk of too much electrical load overloading the system,
with other solar farms being consented.

Concerns about electromagnetic radiation.

13.3

District Plan

The proposal is not primary production, which the land
zoning provides for.

Concerns regarding the gross floor area of the panels
and non-compliance of unsealed road setbacks, which
results in huge effects.

The proposal is not consistent with Part 2 of the RMA.
If batteries are added to the proposal after consent is
granted this would create a HAIL site on the property.
Not suitable for rural zoned land with neighbouring
houses.

Does not meet the objectives and policies of the District
Plan.

13.4

Stormwater

Concerns for the protection of groundwater and the
aquifer which is used by all neighbours in the area from
contaminants.

13.5

Construction effects

Concerns that the entrances from Moroa Road cannot
provide for large trucks delivering loads frequently.
Concerns regarding construction noise and vibration
disturbing residents. Vibrations could also disturb iron
particles in the aquifer, raising levels in drinking water.

13.6

Economic

Renewable electricity is not being produced to meet the
demand of South Wairarapa. Little evidence of positive
economic or social effects from the proposal.

Impact on the land values of neighbouring properties.
Concerns that the land in surrounding areas will become
unaffordable for local farmers.

13.7

Amenity/character

The feeling of openness and expansivity is what brings
people to the area.




Submission Point

Theme

Comments

Relief sought

The application is unclear as to what height the hedges
will be kept, and trees can die so there is no assurance
that it will screen the proposed development.
Screening blocks the views to the plains, mountains,
and hillsides.

Japanese Cedar does not mitigate the visual impacts.

13.8

Rural productivity

Land will be impacted by the installation of solar panels,
lack of sunlight, and increased heat, affecting
productivity. Should aim to protect soils for future
generations.

Site cannot be effectively used for cropping/grazing
while panels are in place — cropping will shade the
panels and sheep could damage them.

The proposed activity is not consistent with other
activities taking place in the rural zone.

13.9

Policy/Environmental Standards

This application does not support the Government’s
2050 vision for energy and industry.

13.10

Fire/natural hazards

Increased risk of fire due to heat radiated from the
panels.

Currently there is a volunteer fire brigade. Questioned
whether the application would better resource fire
brigade to combat emergency situations as a result of
the solar farm.

13.11

Environmental Impacts

Removal of wind breaks will increase speeds through
the area, possibility of wind tunnels and turbulence.
Mature trees will be felled which birds use for nesting
(Moreporks, pukeko, etc.). Should preserve this habitat.
Concerns for end of life, disposal of panels and how this
will be sustainable.

Concerns regarding the impact of the solar farm during
a natural disaster.

13.12

Health

Proposal is impacting negatively on the mental health of
those who live in South Wairarapa (stress, insecurity).




Submission Point

Theme

Comments

Relief sought

141

Construction effects

Concerns that there are too many unknown risks with
construction.

14.2

Operational effects

Placing local residents at risk with the operation of the
solar farm.

14.3

Environmental Impacts

Negative effects on the environment due to the size and
scale of the build, stormwater runoff, visual pollution,
and noise pollution.

Decline the consent

15.1

Environmental Impacts

The environment will become vulnerable to the effects
of climate change.

Batteries will present risk to the regions water table and
rivers, which is also used for consumption by people
and stock.

15.2

Location/scale of proposal

New Zealand hasn’t had a project of this scale is such
close proximity to a settlement previously.

Decline the consent

16.1

District Plan

The change of land use is of an industrial nature and is
therefore not appropriate for the rural zone.

The application should be considered an Industrial
Network Utility.

Proposed buildings will exceed the allowed gross floor
area and not meet the required setbacks from an
unsealed road.

Does not agree with the statement of the panels being
similar to glasshouses.

The District Plan pre-dates the possibility of solar farms
of this scale, so SWDC should look at their guidelines
concerning Renewable Wind Energy Facilities to
compare.

16.2

Amenity/character

The proposal will alter the open pastoral landscape
which is currently present, and result in more than minor
effects.

Concerns for the rural landscape, heritage town, and
rural corridors being changed forever.

Decline the consent




Submission Point

Theme

Comments

Relief sought

16.3

Planting/vegetation

Until the plantings grow tall enough, they will not
disguise the visual effects on the landscape (potentially
five years).

16.4

Construction effects

Construction activities will take place over a longer
period of time than seasonal harvesting or cultivating, so
this comparison is inaccurate.

16.5

Operational effects

Noise of batteries and mechanical components
associated with the solar farm will produce noise which
will stand out in this rural setting.

16.6

Environmental Impact

The proposal will create a HAIL site due to hazardous
materials causing environmental contamination.
Potential risk of improper disposal of panels upon
decommissioning, important factor of ensuring long-term
sustainability.

16.7

Location/scale of proposal

Concerns regarding choice of location close to
settlements and substations that are cheaper to connect
to electricity network, when there are areas in
Wairarapa that wouldn’t negatively impact the
landscape or communities.

171

Location/scale of proposal

Concerns that the proposal does not align with the
communities needs and desires. Crucial for developers
to actively engage residents and listen to feedback,
which has been insufficient so far.

Decline the consent

18.1

Amenity/character

Concerns for the loss of clean, green pastures.

18.2

Environmental Impact

Potential risk of improper disposal of panels upon
decommissioning.

18.3

Health

Concerns for the health of current and future residents.

Decline the consent

19.1

Fully supports submission 13.

Decline the consent

20.1

Economic

Proposal has the potential to undermine property values
in the surrounding rural area.

20.2

Amenity/character

The proposal will alter the visual nature of current
farmland and will result in an industrial looking area.

Decline the consent




Submission Point

Theme

Comments

Relief sought

The historic nature of Greytown is protected, and
surrounding farmland should have the same protections
to protect visual and historical value.

20.3

Operational effects

Noise pollution resulting from the solar farm could have
harmful impact on humans and animals in the area. This
risk has not been sufficiently analysed.

20.4

Rural productivity

The site is currently used for productive food growing.
This use should be protected. Solar panels can be
installed on rooftops, which would protect agricultural
use.

21.1

District Plan

The proposal does not align with the WCDP strategic
direction or intent.

21.2

Rural productivity

RE-O2 Productive Capacity — affirms protecting primary
production in the rural zone. Any continuation of
agricultural activity on this site will be at significantly
reduced capacity, both growing pasture and stock.

213

Amenity/character

Re-O3 Character of the Rural Environment — screening
trees are unlikely to hide the impact of this proposal.

214

Operational effects

Traffic flows and audio and electromagnetic noise will
increase as a result of the proposal.
Risk of glare, impacting on aviation in the area.

215

Fire/natural hazards

CCR-03 Resilience to Natural Hazards — the proposal
does not enhance regional resilience to natural
disasters.

The installation will be sensitive to weather events,
including hail, tropical storms, and earthquakes.

21.6

Environmental Impacts

Risk of contamination from the panels if they break
impacting surrounding waterways.

Potential risk of improper disposal of panels upon
decommissioning.

21.7

Location/scale of proposal

Hangar and associated runway located on the eastern
boundary of the site, which presents risks to those who
use it clearing the panels during take-off and landing. In

Decline the consent




Submission Point

Theme
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Relief sought

cases of engine failure during take-off, occupant survival
chances would be reduced by the solar farm.

22.1

Amenity/character

Visual impact on the neighbouring residents, with tall
solar panels and shipping containers in view from
adjacent properties until the hedging grows.

222

Planting/vegetation

Proposed hedging is not a native species and will look
unattractive.

223

Rural productivity

The proposed site is currently high-quality agricultural
land and should be used for this purpose.

224

Environmental Impact

Existing shelterbelts provide habitat for Morepork.
Risk of birds mistaking the glare from solar panels as
glare from water, causing them to collide and die/be
injured from impact.

Wind speeds will increase with the removal of
shelterbelts, creating wind tunnels.

22.5

Recreation/Tourism

The proposal will result in less tourists visiting the area,
as the rural area is converted into an industrial zone.

22.6

Economic

Minimal advantages or employment opportunities for the
local community as a result of the proposal, possibly a
few jobs for local contractors during building.

22.7

Construction effects

Noise effects of pies being hammered into ground, the
installation of panels, and construction of the substation.

Decline the consent

23.1

Fire/natural hazards

The Wairarapa Fault Line runs under neighbouring
properties, risk that the land is too unstable for
commercial infrastructure of such scale.

Recent changes have been made regarding consent
requirements for works on land subject to liquefaction.
Increased risk of fire due to the presence of electrical
components, and high voltage means firefighters have
to exercise caution and may require training.

23.2

Location/scale of proposal

Hangar and associated runway located on the eastern
boundary of the site, which presents risks to those who
use it clearing the panels during take-off and landing. In

Decline the consent
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cases of engine failure during take-off, occupant survival
chances would be reduced by the solar farm.

Proposal will be at the expense of Ahurea Tuakiri.
Undertake a true assessment of alternative sites.

233

Environmental Impact

Concerns regarding contamination of surrounding
environment and water ways by toxic chemicals present
on the panels.

Potential risk of improper disposal of panels upon
decommissioning.

Concerns regarding weeds under panels and use of
chemicals to manage this.

234

Economic

Compensation for rural accommodation providers who
could lose business due to the industrial nature of this
proposal.

Compensation for neighbouring properties should they
be subject to pollution traced back to the solar farm.
Compensation for neighbouring property owners if parts
of the solar farm become detached during a natural
disaster and damage other properties.

Concerns whether the developer will cover any
increased cost of public liability insurance for all
impacted properties.

23.5

Rural productivity

The site is prime agricultural land and should be
preserved.

23.6

Amenity/character

Proposal is inconsistent with the local character,
heritage, and features of Greytown.

23.7

Health

Overseas examples have documented health problems
for people and animals living near solar farms.

23.8

Construction effects

Increased dust during construction with use of Moroa
Road.

241

Amenity/character

Concerns for the character of the area and change to
the existing rural landscape.

242

Economic

Expect compensation to neighbouring properties for loss
of value to property, amenity, and on-going nuisance.

Decline the consent




Submission Point
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24.3

Location/scale of proposal

There are two residential properties soon to be built
adjacent to the corner of Battersea and Moroa Roads —
this has not been mentioned in the application.

24.4

Planting/vegetation

Request that trees be taller at the time of planting, and
that shelterbelt and security fence are held as minimum
requirements.

Concerns that Amended Sites Plans only show
screening trees at 2m, not the 4m set out in the
application.

245

Fire/natural hazards

Concerns regarding fire risks and the lack of information
on the water tanks located on site. No information
provided on where the water is sourced from, or
consideration given to the developer paying for
reticulated supply to each lot.

251

Planting/vegetation

It is unclear from the application whether the screening
will be sufficient to block views of the substation
switching area.

The landscape assessment (not reviewed by a second
person) included in the application underestimates the
visual screening of existing windbreaks. Cars on SH2
can be seen from the property, and the time it takes for
trees to be planted will have impact.

Screening heights are inconsistent throughout the
application (3m vs 4m tall).

252

Amenity/character

Comparison to Kapuni solar farm is not useful as South
Taranaki already has oil infrastructure, which South
Wairarapa does not.

The application only offers for the loss of character (with
planting to screen panels). The current environment has
open fields and windbreaks, which will change under
this proposal and has not been addressed.

253

Operational effects

Reference to glint and glare effects are inconsistent,
unclear whether screening will be tall enough to block
this out.

Grant consent with
conditions




Submission Point

Theme
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254

Mapping

The drawings included in the application are
inconsistent with stated dimensions.
220103-Plan-final-10012023 shows a depth of 1.3m, not
600mm.

A mix of units (imperial and metric) making it confusing
and leading to uncertainty of actual dimensions
proposed.

1.5m is listed as the height when the panels are flat, but
2466m is shown in the drawings.

There are numbered items in the drawings which don’t
link to other drawings.

The scale on the maps seems incorrect, giving a false
impression of what the outlook will be. Doesn’t reflect
the change in visual outlook.

255

Location/scale of proposal

Strongest winds are from the north-west and south-west
directions. The west-east orientation of the panels
provides the greatest profile to the wind, providing
uncertainty that high wind loadings have been taken into
account.

25.6

Construction effects

Comparing construction to harvesting is inaccurate, as
harvesting is seasonal and construction is estimated to
take 6-9 months. The constant noise of a pile driver
can’t be compared to other activities, and no mitigation
has been proposed.

257

District Plan

The setback from Moroa Road is not consistent with the
Plan. Currently there is a section of the road sheltered
by trees which cannot dry out during winter, and as a
result becomes slippery. Proposed screening is close to
the road — should be setback to reduce this risk.

The only detail shown for iwi consultation is an email in
July 2022, with no response. An agenda item was not
proposed with the Maori Standing Committee.
Recommend that further consultation is undertaken with
the Wairarapa Dark Skies Reserve. It is not obvious that




Submission Point
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Comments
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there is no increase in light pollution, as the current
substation is always lit at night.

258

Fire/natural hazards

- Stated consultation with FENZ, but drawings do not
appear to have taken this into account. Proposed water
tanks appear to have been placed for irrigation and are
not readily accessible in the case of fire.

25.9

Economic

- Creation of a community group, including affected
neighbours, with funding it crate an amenity for the
wider neighbourhood and provide an avenue for future
proposals.

26.1

Rural productivity

- The farm has been providing people with organic
nutrient dense food.

26.2

Location/scale of the proposal

- Concerns regarding the scale of the proposal, and the
known and unknown adverse effects this will have on
people who live and work, or eat food produced, in the
area.

- A solar farm of this scale is an industrial operation and
should be treated as such.

26.3

Environmental Impacts

- Potential risk of improper disposal of panels upon
decommissioning.

26.4

Economic

- Hydro and geothermal has better financial,
environmental, and social outcomes than solar.

Decline the consent

27.1

Health

- Potential health risks to the residents who will be living
in close proximity to the proposal. Radiation, heavy
metals, electrical current, or intense glare could cause
unknown health issues.

27.2

Amenity/character

- A solar farm will destroy the visual beauty of the area.

27.3

Economic

- Negative effects on property values.

274

District Plan

- There has not been proper consultation with the
community, hard to access information, or know what
stage of the process it is up to.

Decline the consent

28.1

Environmental Impacts

- Potential risk of improper disposal of panels upon
decommissioning.

Decline the consent
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28.2

Amenity/character

Impact on rural character and amenity values of the
environment.

28.3

Operational effects

Concerns regarding the impact of noise pollution from
inverters and wind going over and around the panels.

284

Health

Concerns for adverse health impacts due to
electromagnetic emissions.

28.5

Recreation/Tourism

Loss of personal enjoyment of the area.

29.1

District Plan

Proposed solar farm is inconsistent with other activities
taking place in the rural zone.

Concerns that the structures for the switch yard are not
compliant with the District Plan.

29.2

Amenity/character

Amenity values of the rural environment would be
adversely impacted.

293

Stormwater

Concerns regarding the chemicals used in operation
and construction and these entering the stormwater.

294

Rural productivity

Findings from Massey University on combined solar and
pastoral farming are yet to be released, but could be
relevant to the proposal.

295

Mapping

Existing site access is from Bidwills Cutting Road, which
is not shown on the plan.

Plan final 10012023 — concerns that the panels are not
oriented in the correct direction. Should face north and
not west.

Decline the consent

30.1

District Plan

The rural zone should be protected for rural activities.
Submitter accepts that the size of a solar farms means it
cannot be undertaken in the industrial zone, but should
be located closer to an industrial zone or near a
township so the built-up nature is more aligned with the
environment.

This proposal could set a precedent that industrial
businesses can locate in the rural zone.

Will not be meeting the setbacks of the rural zone,
would be more fitting in the industrial zone where they
can cover the whole site.

Decline the consent
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30.2

Planting/vegetation

Screening should be at full height before construction of
the structures to hide the effects (year 5).

30.3 Location/scale of proposal - No alternative sites considered by the applicant. Should
be located away from roads and built up rural residential
lifestyle.
- Locating away from the substation would reduce the
visual impacts.
31.1 Location/scale of proposal - Concerns regarding site selection, when 85% of New Decline the consent
Zealand is empty.
32.1 Rural productivity - Application has inconsistent information with many Grant consent with
reports that state solar farms result in soil compaction, conditions
alteration of drainage channels, and increased erosion. |a. Prior to consent being
Should be resolved by an agreed independent expert granted, the applicant
before consent is granted. must provide a report
32.2 Environmental Impact - Concerns of potential improper disposal of panels upon from an independent
decommissioning. Should be an express condition of expert approved by
the consent that they are disposed of in an SWDC to confirm its
environmentally safe manner. assertion that there will
32.3 Economic - No financial information available about the New be no significant

Zealand entities involved in this application.

Applicant appears to be a special purpose company, so
there is no guarantee it will have the financial capability
to fulfil its obligations to dispose of panel properly.
Consent should include a condition requiring applicant
to establish a fund to be held by an independent trustee
to cover disposal of panels.

increase in
impermeable cover
and that there will be
no adverse effect on
the productive
potential of the soils on
the site.

b. When the site reaches
the end of its useful life
the solar panels must
be removed and
disposed of in an
environmentally safe
manner and that an
adequate fund be
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established, either in
cash or through a bond
provided by an
approved bank or
insurance company, to
pay for the removal.

33.1

District Plan

- Lack of consultation with neighbours immediately
adjacent to the site. Had to buy a copy of the proposal
for an intensive industrial installation.

- This proposal should be considered alongside the other
proposed sites as they are immediately adjacent to each
other.

- District Plan is currently under review and this could set
a precedent for the region.

33.2

Operational effects

- Increased ambient noise which is higher than what is
expected in a rural environment.

- Comparison of noise to that of an idling tractor is
inaccurate, as that is short-term and limited to a time
and place.

- No consideration as to how this will be mitigated at the
boundary.

- Proposal does not address how they will mitigate noise
generated by wind hitting the panels.

- Lighting impacting on the dark sky reserve.

- Increased vehicle movements on the unsealed, narrow,
and poorly maintained Moroa Road will be disruptive
and dangerous for residents, degrade it further, and
increase dust. Sealing it will add cost to ratepayers.

33.3

Environmental Impact

- Risk of environmental damage.

- Increased heat envelope around the panels and
potential for ground contamination.

- Concerns about water contamination and the impact on
people, animals, and land. Aquifers under the property
would also be at risk.

Decline the consent
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33.4

Economic

Risk of increased cost to ratepayers and electricity
consumers.

Impact on property values.

Proposal does not include remediation (including a
dedicated fund) for the land should it become
uneconomical.

33.5

Location/scale of proposal

Many neighbouring properties will be impacted by the
proposal.

Such a large scale solar installation is not appropriate in
the Wairarapa.

33.6

Construction effects

No mitigation provided for construction noise.

33.7

Amenity/character

Surrounding properties would lose their view to the
Tararua’s.

33.8

Planting/vegetation

The proposed planting is not fast growing and will not
mitigate the impact on neighbours.

33.9

Fire/natural hazards

Increased risk of fire and volunteer brigade does not
have the experience or equipment to deal with electrical
fires.

34.1

Amenity/character

Loss of landscape with introduction of hedges along
Moroa Road.

Concerns regarding losing rural views.

Comparison to JR Orchards is inaccurate as no road
runs directly alongside it.

34.2

Location/scale of proposal

The claim of Moroa Road having low usage in the
application is incorrect, as the road has been used as a
SH2 detour.

Concerns regarding the impact on neighbouring
properties cell phone reception, radio, and internet.

34.3

Environmental Impacts

Many birds nest in the existing shelterbelts — many
animals live in the area and will be impacted by change
to the landscape.

No research has been presented on bird deaths on
solar farms.

Decline the consent
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Concerns regarding the impact of removing existing
shelterbelts on wind speeds. The current landscape has
a series on windbreaks.

Concerns that the solar farm will create a heat island,
not considered in the impact assessment.

Concerns of potential improper disposal of panels,
concrete, cables, inverters, fencing, and screening upon
decommissioning.

Concerns regarding the management of pest species on
the property, including rabbits and weeds.

34.4

Planting/vegetation

Recent screening plantings in the area have used native
trees, not exotic which this application is proposing.

34.5

Operational effects

Concerns regarding noise, particularly at night. Not
enough information has been provided on this, including
source of noise, how much noise, and at what time of
the day.

34.6

Fire/natural hazards

Concerns regarding the increased risk of fires due to dry
grass not being removed.

Concerns regarding the solar farm during an earthquake
and if this could cause a fire.

Flooding is more likely with climate change and extreme
weather events, concerns that the solar farm will lead to
more dangerous situations during these events.

34.7

Rural productivity

Excess spring growth is usually used to make
silage/baleage/hay, as sheep will not eat the long stalks.

34.8

Recreation/Tourism

Impact of environmental change on tourism has not
been assessed in the application.

35.1

Environmental Impacts

A great proposal to reduce emissions in the South
Wairarapa and New Zealand. Could lead to the close of
the Huntly coal power plant.

Taking action on climate change.

35.2

Economic

The proposal will create jobs during construction and
ongoing during operation.

Grant the consent
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36.1

Amenity/character

Rural characteristics of the environment which attracts
residents and visitors.

Loss of amenity for local residents, which is
understated.

Decline the consent

a.Only the area to the
north of Moroa Road
be developed, as the

36.2 Recreation/Tourism - Concerns regarding the loss of tourism due to the southern section are
character of the district changing. surrounded by affected
36.3 Stormwater - The application states there is no change required to people.
drainage and that stormwater will infiltrate the ground as | b. Shelter belts should be
normal. Risk that the site will become unworkable and planted and
they arrays unstable in wet and waterlogged ground maintained before
conditions. construction
36.4 Fire/natural hazards - Application does not consider the impact of climate commences.
change and other unlikely climatic weather events in c. Site is dark at night.
enough detail, including large scale precipitation and d. Restrictions on noise
cyclone levels of wind. to limit disturbance.
36.5 Health - Concerns for the health of people and livestock living e. Due to winter ground
within the area, with further development of the conditions, restrict
substation and associated transmission lines. Needs to construction to
be more fully explored in the application. summer months and
consider adequacy of
proposed roading.
37.1 Health - Concerns for the health of the people who live in the Decline the consent
vicinity of the proposal.
37.2 Environmental Impact - Concerns regarding contamination of drinking water.
- Potential risk of improper disposal of panels upon
decommissioning.
- Concerned that there will be large environmental
impacts of this proposal, but is being disguised as
greenwashing.
- Concerns for the organic farm neighbouring the site and
the impact it will have on their produce.
37.3 Recreation/Tourism - Impacts on people who were thinking of coming to the

Wairarapa, affecting the business in Greytown and
Martinborough.
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37.4

District Plan

SWDC should consider the precedent this proposal is
setting, with future solar farms coming to the district.
Neighbours do not have enough information.

37.5

Location/scale of proposal

A project of this scale has not been done on land so
close to a resident population. Request more
information on the safety of this.

38.1

Location/scale of proposal

Site selection is unsuitable due to proximity to housing.
Proposal is of an industrial scale.

Alternative locations in the area have not been explored.

Concerns that the site was selected as it is the easiest,
low-cost option, rather than alternative, viable, and less
impactful options.

38.2

District Plan

Proposal is inconsistent with the rural zone and district
plan objectives.

The proposed activity is not required for primary
production, residential purposes, and site coverage
exceeds 25m2.

Proposed infrastructure does not meet setback
requirements.

Dust is an issue, and no explanation has been provided
by FNSF to a plan to mitigate impact.

38.3

Amenity/character

Blocking views into the site with hedgerows will change
the character of the area.

Significantly changes the existing natural character,
more than minor.

38.4

Environmental Impact

Electric works, power generation, and transmission is
likely to cause a large section of land to become a HAIL
site.

Concerns of contaminants entering waterways due to
high water table and flooding.

38.5

Stormwater

No provision for drainage or soak pits.

Surface water is an issue in the area and access and
safety would be affected if water and electrical systems
started mixing.

Decline the consent
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38.6

Operational effects

Increased vehicle movements on the unsealed, narrow,
and poorly maintained Moroa Road will be disruptive
and dangerous for residents, degrade it further, and
increase dust.

38.7 Economic - Minimal advantages or employment opportunities for the
local community as a result of the proposal.
- Renewable electricity is not being produced to meet the
demand of South Wairarapa. Little evidence of positive
economic or social effects from the proposal.
38.8 Planting/vegetation - No detailed planting plans have been provided in the
application. The site is challenging to plant on due to
strong winds and low horizons resulting in high sunlight
hours. The el-nino weather pattern predicated for the
next few years will impact growing of plants.
- Ongoing professional management, irrigation, and
husbandry of plantings has not been addressed in the
application.
39.1 Economic - Supports the principle of moving to a low carbon Grant consent with
economy and considers that the development of solar conditions
generation of electricity as an important contributor to a. Plants considered as
this goal. pests by GWRC (e.g.
39.2 Environmental Impacts - Concerns regarding the removal of large trees. arrow bamboo,
- The current proposal is missing an opportunity to add pampas grass, or
meaningful biodiversity benefits. hawthorn) will not be
- The mature trees to be removed provide habitat to a used for screening.
range of native invertebrates and birds (potentially .Plant a polyculture of
lizards), in a landscape which has limited habitats. 12+ native species
- Existing tall trees provide take-off and landing perches (e.g. manuka, kohuhu,
for kereru and other birds. Large trees with cavities hebe, flax, toetoe,
(pine/macrocarpa) are rich in insects and provide cabbage tree,
potential roosting sites for morepork and native bats. ribbonwood,
39.3 Planting/vegetation - Adiverse polyculture hedge of native trees and shrub Coprosma spp,

species could achieve a higher biodiversity restoration

kowhai, lemonwood,
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value than the proposed monoculture of Japanese
Cedar. This would achieve the same screening function.
Virtually no native insect eats any part of Japanese
Cedar and this species provides no nectar or fruit for
native birds.

394

Location/scale of proposal

Proposed location indicates that establishing corridors
of native vegetation could enhance dispersal of birds,
bats, lizards, and insects. Situated between
Tauharenikau Bush fragments to the south-west,
Morrisons Bush/Ruamahanga River Terraces to the
south-east, and EIm Road Wetland to the north.
Location provides an opportunity to reconnect isolated
remnants of bush as a response to global extinction and
climate change crises.

Olearia virgatum,
Olearia paniculate,
broadleaf, totara).

c. Screening to be

maintained at a height
of 4.5m or higher.

d. Where existing trees

are present on the
southern boundary,
maintain these at their
current size.

40.1

Environmental Impacts

Concerns of displacement of the area’s native wildlife
and birds. Proposal could have a transformative effect
on the land and have dire consequences on the local
wildlife.

Existing shelterbelts provide habitat for Morepork.
Potential risk of improper disposal of panels upon
decommissioning and the land not being returned to its
previous condition.

40.2

Rural productivity

Concerns that prime farmland is being removed from
agricultural use. Consider the long-term interest and use
of the site for industrial development.

40.3

Amenity/character

Concerns regarding the degradation of rural, scenic
views that are associated with the district.

Visual impact would change the character of the area.
Landscaping will not be immediate.

40.4

Economic

Potential for the surrounding properties to experience a
decrease in value.

40.5

Construction effects

Risk that construction noise will disrupt the daily life of
those that live in the area.

Decline the consent
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Increased dust, mud, and debris on roads, driveways,
and surrounding properties.
Safety concerns with truck traffic bringing in materials.

411

Environmental Impacts

Concerns about water contamination from the solar
panels and electrochemical storage batteries being
present on the property.

41.2

Fire/natural hazards

Concerns regarding extreme weather events and the
numerous, low-lying rivers which run through the
Wairarapa.

Concerns that the solar panel array will present an
impediment to civil defence rescue operations during a
natural event.

The solar farm presents a significant hazard to the local
community during an extreme weather event.

Decline the consent

42.1

Location/scale of proposal

Transpower’s interest in the proposal relates to works
proposed in the southern portion of the Site, which could
adversely impact Transpower’s ability to operate and
maintain the MST-UHT A National Grid assets, is not
appropriately managed.

42.2

Mapping

The National Grid support structures located within the
Site are not shown on the Plan, nor is the National Gird
Yard. Transpower request that this detail is provided on
the Plans to clearly show the location of the National
Grid assets in relation to the proposed solar farm.
Section 3.6 of the Assessment of Environmental Effects
(‘AEE’) confirms that three entrances to the solar farm
will be provided on Moroa Road, while the ‘Resource
Consent Application 415 Moroa Road, Greytown
(Planning Application No. 220103) — Response to
Further Information Request’ dated 1 March 2023’
states “five accessways will be constructed on site” (two
of which are existing). No detail is provided on the width
of these entrance ways or the width of internal
accessways through the solar farm, other than referring

Grant consent with
conditions
General
a. The consent holder
shall provide
Transpower NZ Ltd 10
working days notice in
writing prior to
commencing the
proposed works. Note:
notification can be sent
to
transmission.corridor@
transpower.co.nz
Building and Structures
a. No buildings or
structures (except
non-conductive
fencing) shall be
located within 12m of




Submission Point

Theme

Comments

Relief sought

to Appendix 5 of the Wairarapa Combined District Plan
(‘District Plan’). Transpower require internal accessways
to be 6m in width to allow for large mobile plant access
required for tower maintenance activities. Similarly, any
fences or gates proposed at the site shall not impede
Transpower’s access to towers MST-UHT-A0192 to
0199. Where gates are installed to provide for access to
the MST-UHT A National Grid assets, they shall be at
least 6 metres wide to allow access for large mobile
plant required for tower maintenance.

42.3

Policy/Environmental Standards

Policy 2 of the NPSET requires decision-makers to
recognise and provide for the effective operation,
maintenance, upgrading and development of the
electricity transmission network. Whilst Policy 10
requires that all decision-makers: “to the extent
reasonably possible manage activities to avoid reverse
sensitivity effects on the electricity transmission network
and to ensure that operation, maintenance, upgrading,
and development of the electricity transmission network
is not compromised."

NZECP34: 2001 is a mandatory code of practice
pursuant to the Electricity Act 1992 which sets minimum
safe distances from overhead transmission lines to
protect persons, property, vehicles and mobile plant
from harm or damage from electrical hazards. The Code
establishes safe clearance distances to buildings and
structures, the ground (including stockpiles of earth and
filling activities), and other lines, as well as how close
buildings, structures and excavations can occur to poles
and towers. All proposed works must comply with the
NZECP requirements.

42.4

National Grid Yard (NGY)

Access to the MST-UHT A National Grid transmission
lines and support structures shall be maintained to
ensure maintenance can be undertaken at all

the centreline of the
MST-UHT A National
Grid transmission
lines.

b. No buildings or
structures shall be
located within 12m of
any outer visible edge
of the foundation of
National Grid support
structures MST-UHT-
A0192 to 0199;
except for non-
conductive fencing,
which can be located
6m from any outer
visible edge of the
support structure
foundation.

NZECP Compliance

a. All land use activities,

including the
construction of new
buildings/structures,
earthworks, fences,
any operation of mobile
plant and /or persons
working near exposed
lines parts shall comply
with the New Zealand
Electrical Code of
Practice for Electrical
Safe Distances
(NZECP 34:2001) or
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reasonable times and emergency works can be
undertaken at all times, including pre and post
construction.

Transpower requires suitable vehicle access is
maintained as part of the solar farm to the MST-UHT A
transmission lines and towers MST-UHT A0192 to 0199.
When comparing the proposed location of the solar
panels with Transpower’s current access through the
site to the MST-UHT A National Grid assets, access will
potentially be impeded and a new access arrangement
will need to be agreed.

The appropriate management of any land disturbance or
construction related activities around Transpower’s
National Grid transmission lines, including support
structures, is critical for security of supply to the National
Grid and providing for the health and safety of those
undertaking the works. Such activities undertaken in
proximity to the National Grid must comply with the safe
separation distances set out in NZECP34:2001.

Mobile plant and machinery, such as excavators, or
cranes, along with the transport of oversized loads,
have the potential to reach up to, or above, the height of
the conductors. In Transpower's experience, mobile
plant and other vehicles working in proximity to
transmission lines pose a real and significant risk (safety
of those operating the machinery and those in the
vicinity, damage to the machinery or lines, impact on the
operation of the line). It is essential that the use and
location of this machinery is carefully considered to
avoid contact with the conductors.

In order to maintain a 4 metres clearance from the
transmission lines at all times, mobile plant operating
within 12 m of the MST-UHT A National Grid
transmission line is limited to a maximum height of 2.1

any subsequent
revision of the code.

Access

a. All buildings, structures
and vegetation must be
located to ensure
vehicle access is
maintained to the MST-
UHT A National Grid
transmission lines, and
support structures
MST-UHT-A0192 to
0199, for maintenance
at all reasonable times,
and emergency works
at all times.
Advice Note:
Transpower NZ Ltd has
a right to access its
existing assets under
s23 of the Electricity
Act 1992. Any
development on must
not preclude or
obstruct this right of
access. It is an offence
under s163D of the
Electricity Act 1991 to
intentionally obstruct
any person in the
performance of any
duty or in doing any
work that the person
has the lawful authority
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m, including plant operating at full extension and loads
being lifted.

Earth Potential Rise (EPR) is the potential for towers or
poles to transfer high voltage and dangerous currents
into the ground during a lightning strike or fault on the
transmission line. An EPR assessment of the proposed
solar farm development will be required given it will be
located within 50m of towers MST-UHT-A0192 to 0199.
The assessment will identify the EPR risk and determine
whether any mitigation measures will be required during
the design and construction of the solar farm, which
includes all buildings, structures and fences.
Transpower will obtain an EPR assessment and liaise
with the applicant in this regard.

42.5

Planting/vegetation

Given the discrepancies in the information provided,
Transpower is unable to confirm the maximum height of
shelter belt planting on Site at maturity, particularly in
proximity to the National Grid.

Sufficient clearance is provided for planting of
vegetation of 2.5 m in height along the western
boundary of the Site. However, the proposed vegetation
shall not be closer to the NGY than the existing rows of
vegetation and no vegetation is permitted in the NGY.
Vegetation planted along the eastern boundary of the
Site between span MST-UHT-A0198 and 0199 shall not
impede access to Transpower’s National Grid assets,
noting that shelter belt planting is proposed continuously
around the eastern site boundary through to
Transpower’s substation to the east of the Site,
including within the NGY. Transpower request that the
shelter belt in this area is located so as to maintain
vehicle access between Transpower’s substation and
the National Grid assets.

to so under s23 of the
Electricity Act 1992.
Mobile Plant

a. All machinery and

mobile plant operated
in association with the
works shall maintain a
minimum clearance
distance of 4 metres
from the live overhead
conductors (wires) of
the MST-UHT A
National grid
transmission lines at all
times to avoid the
potential of machinery
striking the lines.

b. To ensure safe

separations distances
to the conductors
(wires) of the National
Grid transmission lines
are maintained, all
machinery, mobile
plant and vehicles
operating within 12m of
the transmission lines,
and traversing beneath
the lines, shall be
limited to a maximum
reach height of 2.1m.
This includes any loads
being lifted or
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Construction effects

Transpower requests that a Construction Management
Plan (CMP) be prepared for the proposed works. This is
to ensure that the solar farm works will comply with
NZECP34:2001 minimum approach distances (i.e.,
minimum required distance between wires / conductors
and large construction plan), and land disturbance
around National Grid support structure is appropriately
managed. In addition, the CMP shall outline how any
dust generated from land disturbance activities and any
stockpiling in proximity to the National Grid is
appropriately managed so as not to create any dust
hazard or nuisance to the MST-UHT A National Grid
transmission lines, including support structures.

transported underneath
the line.

Vegetation

a. No trees or vegetation
greater than 2m in
height shall be
proposed within 12 m
of the centreline of the
MST-UHT A National
Grid transmission line,
and along the eastern
boundary of the Site
between span MST-
UHT-A0198 and 0199.
Transpower
recommend to low
growing bushy plants
such as tussock, flax,
hebe and similar,
within the NGY, which
will not require ongoing
maintenance.

b. Any proposed new
trees or vegetation
planted outside of 12
metres either side of
the centreline of the
transmission line must
be setback sufficiently
to ensure that trees
cannot fall within 4
metres of the
transmission lines.
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c. All vegetation must
comply with the
Electricity (Hazards
from Trees)
Regulations 2003, or
any subsequent
revision of the
regulations.

Construction

Management Plan

a. Prior to the
commencement of the
solar farm works, the
consent holder shall
prepare and submit to
the Council for
approval a
Construction
Management Plan
(CMP) to ensure the
protection of the MST —
UHT A National Grid
transmission lines and
support structures. The
CMP must be given to
Transpower NZ Ltd for
its certification at least
20 working days prior
to being submitted to
the Council.

Note: the CMP should
be sent to Transpower
via PATAI Form 5:
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https://transpower.patai
.co.nz/new-enquiry

b. The CMP must include
the following (but is not
limited to):

1. The name, experience
and qualifications of
the person/s nominated
by the consent holder
to supervise the
implementation of, and
adherence to, the
CMP.

2. Construction drawings,

plans, procedures,
methods and measures
to demonstrate that all
construction activities
undertaken on the site
will meet the safe
distances within the
New Zealand Electrical
Code of Practice for
Electrical Safe
Distances 2001
(NZECP 34: 2001) or
any subsequent
revision of the code;
including (but not
limited to) those
relating to:
i. Excavation and
Construction near
Towers (Section 2);




Submission Point

Theme

Comments

Relief sought

ii. Building to
conductor
clearances (Section
3);

iii. Ground to conductor
clearances (Section
4);

iv. Mobile Plant to
conductor
clearances (Section
5); and

v. People to conductor
clearances (Section
9).

3. Details of any areas

that are “out of bounds”
during construction
and/or areas within
which additional
management
measures are required,
such as fencing off,
entry and exit hurdles,
maximum height limits,
or where a safety
observer may be
required (a safety
observer will be at the
consent holder’s cost.

4. Demonstrate how the

existing transmission
lines and support
structures will remain
accessible during and
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after construction
activities;

5. Demonstrate how the

effects of dust
(including any other
material potentially
resulting from
construction activities
able to cause material
damage beyond
normal wear and tear)
on the transmission
lines will be managed,;

6. Demonstrate how

changes to the
drainage patterns,
runoff characteristics
and stormwater will
avoid adverse effects
on the foundations of
any support structure;

7.Demonstrate how

construction activities
that could result in
ground vibrations
and/or ground
instability will be
managed to avoid
causing damage to the
transmission lines,
including support
structures.

8. Details of proposed

contractor training for
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those working near the
transmission lines.

c. All activities are to be
undertaken in
accordance with the
approved CMP.

43.1

Environmental Impacts

- Concerns regarding the impact of electromagnetic fields
on insect and human life on surrounding properties.

- Potential risk of improper disposal of panels upon
decommissioning.

- Concerned that there will be large environmental
impacts of this proposal, but is being disguised as
greenwashing.

- Concerns that the site will be listed as HAIL.

- Rare Earths used to make the panels, have an
environmental impact on source country (China and
Africa).

- Contamination from washing panels and the source of
water.

43.2

Amenity/character

- Loss of sight of the ranges and sunsets on the western
side.

- Visual simulations and virtual views do not take into
account the effect on surrounding properties and
neighbours experience of the environment.

- Neighbouring properties planted fast-growing
shelterbelts to dampen the extremes of wind and rainfall
and to encourage the establishment of production trees
and plants. They are planned to be cut down in ~2
years.

- Concerns that the views from One Tree Hill in
Featherston and Mount Dick in Carterton will be ruined
by solar panels.

43.3

District Plan

- SWDC should consider the precedent this proposal is
setting, with future solar farms coming to the district.

Decline the consent
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The proposal has been expanded since the first
application, resulting in more impact on surrounding
properties.

Applicant should provide additional information on the
size of substations and inverters and the other
properties assessed for the site.

Concerns that batteries or additional access points will
be added to the site post granting the proposed activity.
Permitted Baseline example of JR’s orchard is not
comparable to the proposed solar farm.

43.4

Location/scale of proposal

Neighbours will be working within 20 metres of the
proposed panels.

Property owners are responsible for the upkeep of
Pharazyns Road, and over the last 25 years have seen
an increase in use by bigger machinery and number of
cattle. This has already had an impact on the upkeep of
the road, and are concerned that the proposal will put
further demands on it.

Solar energy cannot be stored as well as other forms of
energy and cannot be piped to other countries, so
important to consider the most appropriate site for this
development.

43.5

Recreation/Tourism

Visitors are attracted to stay at neighbouring properties
due to the healthy vibes and nature.

43.6

Operational effects

Concerns regarding noise from the solar farm impacting
surrounding properties. The north-east wind comes
through the solar farm and creates an echo over
neighbours. Questions whether the panels will be blown
into surrounding properties.

Moroa Road is not sealed and will result in dust
impacting neighbours.

Risk of glare impacting road safety.
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43.7 Mapping - Inconsistencies with where the application describes the
inverters being, and where the map shows them located
(e.g. centrally/along the site boundary).
43.8 Health - Concerns for the health of the people who live in the
vicinity of the proposal.
43.9 Fire/natural hazards - Fires in electrical equipment creates risks that current
firefighters may not be equipped to deal with.
- Concerns over who will be responsible for clearing up
the solar farm and surrounding areas in the event of a
fire or natural hazard.
43.10 Policy/Environmental Standards - The NPS-REG 2011 does not mention large scale solar
farms, only PV systems for rooftops.
43.11 Economic - Concerns for the impact this proposal will have on the
property values of neighbours.
44 .1 Amenity/character - Concern that the “glimpse views” 500-700m from SH2 Grant consent with
referenced in the applicant’s landscaping assessment conditions
are not appropriately mitigated. Specifically, the a. Ensure that any
landscaping plan prepared by Aquila Capital indicates glint/glare effects on
the Shelter Belt planting along the periphery of the north the state highway
and north-eastern boundaries of the site proposed to network are
consist of 0.6m tall Cryptomeria Japonica planting. appropriately mitigated.
44.2 Operational effects - With the height of the planting currently proposed, the b. Extension of the 2m
proposed solar farm may give rise to glint and glare high screening
effects which could result in dazzling effects that may vegetation of the north
affect road-users capacity to focus on the road and north-eastern
environment. This would potential be dangerous to both boundary of ‘PLOT 3’
northbound and southbound traffic utilising SH2. identified on the
44.3 Planting/vegetation - The expertise of a lighting assessor was sought to applicant’s landscaping

comment on any potential adverse effects which may
arise from the proposed solar farm, who noted in areas
within 500-600m of SH2 “appropriate planting should be
implemented to eliminate any possibility of glint/glare”.
In this case an extension of the 2m high planting along
the north and north-eastern boundary of ‘PLOT 3’ would

plan, replacing the
proposed 0.6m high
shelter belts.

c. Include appropriate

conditions for the
appropriate
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adequately mitigate any glint/glare effects resulting from maintenance and
this proposal. monitoring of the

- Supports the inclusion of conditions ensuring the proposed screening
proposed screening vegetation is appropriately vegetation to ensure
maintained and monitored supporting the planting to the planting reaches
reach and retain the height and depth proposed within and maintains the
the application. height and maturity

required to address the
potential risk of glint
and glare effects.

45.1 District Plan - SWNDC should consider the precedent this proposal is Decline the consent
setting, with future solar farms coming to the district.

45.2 Environmental Impact - Important to strike a balance between renewable energy
production and preserving the natural ecosystem.

- Potential loss of biodiversity.

45.3 Amenity/character - Concerns regarding loss of the character of the area
with the development of a solar farm.

- Power infrastructure, transmission lines, and
substations could detract from the aesthetics of the
community.

454 Rural productivity - Loss of large areas of valuable agricultural land.
Preserve agricultural resources to maintain food security
and support the local economy.

45.5 Construction effects - Impact on surrounding residents by construction
activities, noise pollution, increased traffic, visual
disruption.

45.6 Operational effects - Impact of glare on surrounding neighbours.

45.7 Economic - Concerns regarding the impact on property values.

46.1 Location/scale of proposal - SWNDC should seek clarification on the number of Decline the consent

substations, the height of the solar arrays, spacing
between rows, total height of foundation piles, and
setback from water races due to inconsistencies
throughout the application.
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The proposed site makes the development cheaper for
the company at the expense of the community.
Concerns regarding the impact on neighbouring
properties cell phone reception and internet.

46.2

Operational effects

Concerns regarding the use of insecticide, herbicides,
grazing, cropping, the volume of water used to wash
panels, increase of dust from traffic, disposal of
damaged panels, and end of life disposal.

Removal of tall trees for the panels increases the risk of
lightning strike and the application does not address
whether a lightning rod will be erected.

Consistent low level noise annoyance will be an issue
for neighbouring residents and tourists.

Glare from the panels can be an issue for aircraft and
hot air balloons operating in the area. Anti-reflective
coating can also erode and enter into the ground-water.
Risk of too much electrical load overloading the system,
with other solar farms being consented.

Concerns about electromagnetic radiation.

46.3

District Plan

The proposal is not primary production, which the land
zoning provides for.

Concerns regarding the gross floor area of the panels
and non-compliance of unsealed road setbacks, which
results in huge effects.

The proposal is not consistent with Part 2 of the RMA.
If batteries are added to the proposal after consent is
granted this would create a HAIL site on the property.
Not suitable for rural zoned land with neighbouring
houses.

Does not meet the objectives and policies of the District
Plan.

46.4

Stormwater

Concerns for the protection of groundwater and the
aquifer which is used by all neighbours in the area from
contaminants.
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46.5

Construction effects

Concerns that the entrances from Moroa Road cannot
provide for large trucks delivering loads frequently.
Concerns regarding construction noise and vibration
disturbing residents. Vibrations could also disturb iron
particles in the aquifer, raising levels in drinking water.

46.6

Economic

Renewable electricity is not being produced to meet the
demand of South Wairarapa. Little evidence of positive
economic or social effects from the proposal.

Impact on the land values of neighbouring properties.
Concerns that the land in surrounding areas will become
unaffordable for local farmers.

46.7

Amenity/character

The feeling of openness and expansivity is what brings
people to the area.

The application is unclear as to what height the hedges
will be kept, and trees can die so there is no assurance
that it will screen the proposed development.
Screening blocks the views to the plains, mountains,
and hillsides.

Japanese Cedar does not mitigate the visual impacts.

46.8

Rural productivity

Land will be impacted by the installation of solar panels,
lack of sunlight, and increased heat, affecting
productivity. Should aim to protect soils for future
generations.

Site cannot be effectively used for cropping/grazing
while panels are in place — cropping will shade the
panels and sheep could damage them.

The proposed activity is not consistent with other
activities taking place in the rural zone.

46.9

Policy/Environmental Standards

This application does not support the Government’s
2050 vision for energy and industry.

46.10

Fire/natural hazards

Increased risk of fire due to heat radiated from the
panels.

Currently there is a volunteer fire brigade. Questioned
whether the application would better resource fire
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brigade to combat emergency situations as a result of
the solar farm.

46.11

Environmental Impacts

- Removal of wind breaks will increase speeds through
the area, possibility of wind tunnels and turbulence.

- Mature trees will be felled which birds use for nesting
(Moreporks, pukeko, etc.). Should preserve this habitat.

- Concerns for end of life, disposal of panels and how this
will be sustainable.

- Concerns regarding the impact of the solar farm during
a natural disaster.

46.12

Health

- Proposal is impacting negatively on the mental health of
those who live in South Wairarapa (stress, insecurity).
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CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96, 1
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

MName Abe Southey

Contact Person

(If different from above)

Postal Address 125 Battersea Rd Greytown

Home Phone
Cell Phone

email I

Details of the Proposal to which this Submission Relates

Name of Applicant Far north solar farms

Address of Proposal 415 Moroa rd, Greytown
312 Bidwills Cutting rd, Greytown

Application No.

Description of 175-megawatt solar farms.

Proposal

luse additional

pages If required)

Details of Submission
My submission:

m

[ JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [no

If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

Decision you want the Council to make:

[]Grant the Consent [v] Decline the Consent [[] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Abe Southey
Name

Date 06/06/2023

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 2
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Adrienne nunns

Contact Person:

(if different fram above)

Postal Address: 44 Bidwills Cutting Rd, RD 1, Greytown

Home Phone: [IEGEGTENEGEGNG
S —

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solaar Farm Ltd
Address of Proposal: 415 Moroa Rd, Greytown
Application No. 220103
Description of Proposal: 235Ha Solar Power Plant

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
¥  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

¥ Yes No

% If others make a similar submission | will consider presenting a joint case with them at the
hearing
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Submission Statement
The specific parts of the Proposal that this submission relates to.

| am opposed to the Far North proposal for a solar ‘energy generation facility’ due
to;

e the adverse impacts it will have on the region and it's people

e the contradictory nature of the Application and Environmental Impact

Assessment
¢ the Planning Manager’s use and interpretation of the Operative Combined
District Plan.

The openness and expansiveness of the landscape makes this region an
outstanding natural feature, therefore it should not be disturbed, altered, or modified.
Many of the trees are notable and add to the beauty of the landscape, due to their
age and size giving them historic and heritage value.
This proposal is for an intensive ‘energy generation facility’, and the use of the word
‘farm’ is disingenuous. The Oxford dictionary defines farm as - an area of land and
the buildings on it, used for growing crops and/or keeping animals
The site in question is classified for Rural Primary Production and has Lifestyle
blocks dispersed throughout situated on the southern edge of Greytown enhancing
and drawing people to the region to live, holiday and visit, in their pursuit of getting
back to nature, going on scenic drives, unwinding, wining and dining, living the
dream, and the prospect of a better life with lots of fresh air and open spaces, where
you can have large gardens, fresh fruit and veges, and meat grown locally or by
oneself.
The nature and scale of this proposal is not relatively large, it is huge (321,160
panels, installed on over 10,000 tables, over the majority of the 235ha site, together
with 33 (or up to 40) inverters). Using comparisons to wind turbines or glasshouses
is irrelevant and misleading, and the suggestion that the impact would be less than
a minor adverse effect on the landscape and visual amenity effects, and that there
values and the natural character will be maintained is an absolute untruth.
The proposal would introduce a new type of land use to the Wairarapa and could no
longer be classed as Rural Primary Production.
This proposal has already had a major impact on the mental and emotional
wellbeing of the site’s surrounding property owners. As a qualified social worker

2
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who operates as a therapist, | have interviewed a number of the residents in regard
to the proposed development/s, and noted that we all share a sense of foreboding,
uncertainty about wanting to remain here — even though most of us thought we had
found ‘our whenua, fear of our properties losing their desirability (resulting in
property values decreasing) as none of us would intentionally purchase a ‘rural
property next to a solar facility. Some of the residents feel tramped, and there is a
reduction in our enjoyment of properties and the reconsideration of further
investment and development as it maybe a case of spending good money after bad.
Unfortunately, the Operative Combined District Plan (Plan) is antiquated as far as
solar generating facilities go as they were only a distant possibility of an unknown
scale and nature when it was written. But we must be true to the spirit of the Plan
and consider the intention and vision in which it was inscribed. To discount rule
21.1.24 in relation to Network Utilities and Energy Generation Activities because it
only relates to existing facilities and not ‘new’ energy generation facilities — is not
adhering to the intention of the Plan but a see-through loophole.

The Plan, in discussion of General Amenity Values is to maintain and enhance those
general amenity values which make the Wairarapa a pleasant place in which to live
and work or visit. It would be a ‘failure’ in the management of activities (in
accordance with the qualities of this rural environmental zone) to grant consent as
the visual effects will have unacceptable negative impacts on the amenity values.
The activities, density of the structures and buildings are “out-of scale, and out-of-
character” and would introduce a new type of land use.

The assessment by Landscape Architect Ms Emma McRae is contradictory (conflict
of interest), Ms McRae states that the impacts will be low due to mitigation of long
lines of hedges (Japanese cedars — not even natives! What height will the hedge
be trimmed to?) but then states that they will take away the open pastoral vistas and
the landscape would be dominated by hectares of structures, 4.5mtrs - Ms McRae
also refers to these as low in height — but 4.5mtrs is the average height of a single
level dwelling!

Though the land capability only has class 4 soil | argue that the land can easily be
made highly productive — due to it being flat, with good natural irrigation, rainfall and
sunshine hours so therefore the proposal would have significant limitation for arable

use or cultivation.
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Stormwater diversion and discharge effects — regular flooding of site proposed — 2

how is this not considered a natural hazard?

Negative construction effects

e Noise

e Dust

e Volumes of large vehicles — impact on roads

¢ Reduced revenue to local business due to people staying away
During construction the benefits that may be derived to the economy by the
labourers would be overridden by the negative impacts due to noise, dust and traffic
— this will make Greytown less desirable for visitors, or to move here. Greytown is
a tourist town and Wellington’s weekender, this will adversely effect the viability and
vitality of the area.
Negative operational effects

e Noise — what is it to be 45dBA, 55dBA or 75dBA?

e impact of glare

¢ What substances will be used for maintenance and cleaning

e What would be used to keep the panels clear from insects, pests and

vegetation

¢ how will the structures be disposed of at the end of the lease

¢ negative impacts to the environment by electromagnetic radiation

o will it be classed as a HAIL activity due to soil and underground water

contamination

Impacts of Electromagnetic radiation are a real concern and | believe very
underestimated — the last three occupants of the house next to the substation have
died from cancer. This proposal has a plan to increase the size of the substation
plus there up to 40 inverters — how far reaching will this electromagnetic radiation
be? The proposal has reverse sensitivity but to what level of impact on the
neighbouring and surrounding properties, and rural primary production.
What is or would be, the market for any animal raised on the property, it is debatable
if grazing (or cropping) is viable, preliminary findings do not suggest so!
Greytown would be less desirable for visitors, or to move here adversely effecting

the viability and vitality of the area as it would lose it's ‘country charm’. The local
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economy would suffer as the rural landscape is one of the major reasons that
Greytown is a tourist town and Wellington's weekender.

In summary it is very concerning that ‘big Government’ and 'big business’ have such
a strong influence over local council rather than the rate payers who have moved
here for the rural lifestyle — the flavour that entertaining these proposals has brough
is bitter and has caused unnecessary suffering. | have solar panels and support
the use of them but not on this scale in a rural setting. What about investing in
bioenergy from sewage water — this production has negative carbon emissions and
the site is already in areas acceptable to their communities.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Adrienne Nunns

Date: 6/6/23

Important notes for the Submitter
1. In accordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.

2. This form is for your convenience only. You may make a submission that addresses the points

above in a letter or other suitable format.
Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.

ol

2
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 3
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96, '

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter
Name: AINSLEY KELLY

Contact Person:
(if different fram above)
Postal Address: 97 Settlement Road, Greytown

Home Phnne:_

Details of the Proposal to which this Submission Relates

Name of Applicant: Far North Solar Farm Ltd
Address of Proposal: 415 Moroa Road, Greytown
Application No. RC220103

Description of Proposal: Development of a large solar farm in Greytown, South Wairarapa

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

X Yes MNo

X If others make a similar submission | will consider presenting a joint case with them at the
hearing
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Submission Statement 3
The specific parts of the Proposal that this submission relates to.

Site Location and Description

- Unsuitable site due to proximity to housing, its industrial scale and activity being
incongruent with rural zone planning and district plan objectives and protections.

- Mitigations to block views into the site with hedgerows, significantly changes the
existing character described in the application as ‘a feeling of openness and
expansivity’.

- The activity proposed of electrical and electronic works, power generation and
transmission are likely to cause a large section of land to become a new HAIL site.

- The area at times experiences a high water table and flooding. This significant
development and the nature of materials used greatly increases the likelihood of site
contaminants from site activity entering waterways.

Storm Water

- Run off issues. The panels represent a very very large roof — or series of. Current
building regulations require buildings to have drainage plans and soak pits for which
there is not provision for this development. At times, surface water is a considerable
issue in the area and would affect access and safety due to water and electrical
systems mixing.

Vehicular Access

- Increased vehicle movements on the unsealed, narrow and poorly maintained Moroa
road will be disruptive to residents using the road, degrade it further, increase dust
(which can be significant for some homes nearby) and be hazardous for other road
users including cyclists, runners, horse riders who frequently use it.

Operational Activities
- Only 2 full time roles are created. Offshore investors take earnings offshore, power
generated goes to Auckland (via National Grid) and locals and council pay for and live
with the impacts of the development. It’s an unacceptable price to pay.

Consideration of Alternatives

- The environmental impacts of this development on people, water, wildlife, air,
amenity, land values and existing infrastructure are grossly understated in the
application and alternatives in the area do not appear to have been documented —
except to say FNSL have looked at various options all around NZ. The economic value
of this development for shareholders is what drives it to apply for the easiest low-cost
option available rather than other viable and less impactful alternatives. The
application deliberately understates the impacts.

Wairarapa Combined District Plan

- The activity is not required for primary production and residential purposes and solar
panels combined exceed 25m2 in gross floor area.

- The solar panels do not meet the relevant setback requirements for unsealed roads
under standard 4.5.2 (c) (ii).

- Dustis an issue along this road and no explanation has been explained as to how FNSL
plan to mitigate or cannot comply with the existing rules. One can only assume they
cannot meet this standard as they need the available land in order to meet their
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generation targets / viability of the business. No compensation should be provided if 3
this is the reason for not being able to comply.

Effects on the Environment

The solar farm will not specifically provide renewable electricity to meet the demands
of South Wairarapa district. | see little evidence that positive economic or social
benefits will be derived from this development for South Wairarapa or Wellington.
These claims need to be backed by an independent benefits analysis detailing the
actual economic and social benefits to the region and compared against the benefits
gained from the site remaining for use as farmland.

Landscape and Visual Effects

The development significantly changes the existing natural character and the
experience of this character for residents and visitors alike. Large scale industrial
development covering hundreds of hectares of otherwise open land is a more than
minor change to the landscape. As such, a development on this scale can only deplete
the existing perceived value of this landscape.

Natural Character Effects

Quote from application “The site and its surroundings have been significantly modified
in respect to its vegetation cover and therefore the proposed solar farm will result in
limited changes to the natural character of the site”. Development of this site has
remained open farming for over a century. Historically the area would have been
wooded in lowland forest. To imply that it has been significantly modified since
lowland forests where present (centuries ago) is correct, however our experience of
the site for the last century has been open farmland and remained this way since.
Open farmland is part of the natural character and part of our identity and history of
this area. Our district plan specifically acknowledges this value and actively seeks to
protect it. Supporting this application would be choosing to ignore the principles the
Combined District Plan (developed in consultation by the residents of Wairarapa)
seeks to protect.

Planting hedgerows close to boundaries to screen out unsightly views of large scale
industrial developments also blocks existing views and closes in the otherwise open
and expansive feeling of the area. In some cases, distant views of ridgelines (of
significant value) will also be lost from hedgerows close to boundaries.

There are no detailed planting plans in the application or suggested provision to
ensure these are maintained. The site is a challenging planting site due to strong
winds and low horizons that facilitate a high a number of sun hours. Most plants take
a lot of effort and care to get established. Under an el-nino pattern (predicted to arrive
and last for the next few years) these negative growing environmental factors are
heightened. Time for planting to be established and the ongoing professional
management, irrigation and husbandry of these plantings to be successful is not
adequately addressed in this application. If planting targets fail to reach anticipated
levels what recourse do residents have for extra years of looking into an industrial
power generation site or what penalties will be enforced on developers post approval.

In my view calling this a Solar Farm is incorrect, as per the English dictionary ‘an area
of land and its buildings, used for growing crops and rearing animals.’
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- South Wairarapa is a fast growing tourism area — praised for its open spaces, views, 3
rural country aspect, Tourism in New Zealand is a bit part of our economy — this
industrial site is detrimental to what SW is trying to achieve.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Ainsley Kelly

Date: 05/06/2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.
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Submitter

Name  Andrew Heaton

Contact Person

(If different from above)

Postal Address  g2b Cross Line, RD1, Greytown

Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of Applicant  Far North Solar Farm Limited
Address of Proposal 415 Moroa Road, Greytown

Application No, 220103
Description of 235Ja Solar Power Plant

Proposal

luse additional

pages if required)

Details of Submission
My submission:

[JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[Vlves [Ino

If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

Decision you want the Council to make:

[[] Grant the Consent Decline the Consent [J Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter

Name Andrew Heaton

Date g/6/23

Important notes for the Submitter

1. Inaccordance withthe Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformis for your convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



SUBMISS5IO0N ON PUBLICLY NOTIFIED APPLICATION

FOR RESOURCE CONSENT BY FAR NORTH

TO:
South Wairarapa District Council
SUBMITTER:

Andrew Heaton, 62b Cross Line, RD1, Greytown

ermai:

| am not a trade competitor for the purposes of section 308B of the Resource Management Act 1991
Date: 6 lune 2023

DETAILS OF THE PROPOSAL TO WHICH THIS SUBMISSION RELATES:

Name of Applicant: Far North Solar Farm Ltd.

Address of proposal: 415 Moroa Road, Greytown

Application Number: 220103

Description of proposal: 235Ja Solar Power Flant

Details of submission: This submission opposes the whole propesal

In the event this application is subject to a Resource Consent Hearing, | wish to be heard in respect
of my submission if others make a similar submission | will consider presenting a joint case with
them at the hearing.

Submission Statement:

Decision | want the council to make:  decline the entire consent apglication:



Submission:

The proposal if accepted will see the installation of an industrial solar power plant over a vast area of
prime rural land, approximately 235 hectares.

This proposal is not in keeping with the established rural amenity and character of the region and
the density of the structures that will be erected will dominate the landscape.

The risks that an industrial power plant of this size present to the neighbouring residents and
community are significant. These risks include (but are not limited to) the following:

e Risk of fire (in the event of a fire is the local Fire Service prepared and able to respond?)

e Risks and threats posed to flora and fauna of the region

e Risks posed to the environment from the erected structures as a result of earthquakes,
flooding and other natural disasters

e Risks of contamination to water and soil

There are no New Zealand standards established for the implementation and ongoing maintenance
and operation of an industrial solar power plant. Globally there are countries that have implemented
standards which include minimal set-backs from bordering properties. For example in the United
States an industrial solar power plant is defined as a plant that is larger than 20 megawatts, and for
these plants, there is a minimum set back of 200 metres from adjacent properties.

The Far North application is silent on risk mitigation for any of the risks outlined above. In my view
these risks should be assessed and appropriate mitigations and insurances should be provided to
satisfy both the Council and the community. In the absence of the guarantees from the Far North to
fully mitigate and/or insure against these risks | respectfully request that the current application is
rejected.

Sincerely,

Andrew Heaton.



SUBMISSION ON ANOTIFIED RESOURCE @ Fhcrweson @

CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991 5

Submitter

Name Anna Whitehead
Contact Person

(If different from above)

Postal Address 169 Underhill Road, RD1 Greytown 5794.

Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farms
Address of Proposal 415 Moroa Road, Greytown

Application No. 220103

Descrjptinn of Solar farm in rural area

Proposal

luse additional

pages if required)

Details of Submission
My submission:

Supports the whole proposal [ JSupports part of the proposal
| [JOopposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[Vlves [Ino

|:| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

| support the establishment of a solar farm in the Wairarapa for the benefit of Wairarapa residents and the wider
regional and national population via desirable sustainability goals for renewable energy. Unlike wind energy farms,
solar farms are quiet and once screening planting is done the visual change from green field to solar farm is not
intrusive. | do not live close to the proposed site however, but as the site is flat | can't imagine it will be an issue for
nearby residents. | would in fact welcome something like this on flat land near where | live. It is preferable to use
the land in this way than to create rural subdivisions, which introduce cars and noise into the rural locality. | urge
SWDC to consent this proposal on the grounds of contributing to the national need for renewable energy, clean and
green, which the SWDC could be proud to boast about that our region has something like this.

| would like to see there be some kind of public access to the site for educational purposes to teach our young
people about the importance of renewable energy, and to give their enquiring minds the scientific and
environmental information about how it is of benefit to the country longterm.

Decision you want the Council to make:

[] Grant the Consent [] Decline the Consent [[] Grant the Consent with Conditions

This is a very worthwhile proposal and | hope it is given consent.

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name Anna Whitehead

Date 5/26/23

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



Submitter

Name

Contact Person

(W different froem eboes)

Postal Address

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant %p N nf] Sﬁfgp M
Address of Proposal 5D aoluj E.GU
| 191 fkﬂ;\d Dw , Kundo i O g

| Application No. | 2201 2

Description of | PAOpOsal k‘T‘u A 23 He Sdar powu f’jct:\]l

| Proposal

Details of Submission
My submission

H D Supports the whole proposal D"hl[]pur:k part al the proposal
.Ej[‘:rm-m:@ the whole proposal Dﬂup.nr?& part of the propasal

In the event this application is subject to a Resource Cansent Hearing. Do you wish
to be heard in respect of your submission?

/Ef‘f-ra [CIne

ﬂ?ﬂfhﬁf.‘- make a similar submission | will consider
presenting a joint case with them at the hearing



Submission Statement
The .«,;-cdfi_: parts of the Proposal that this submissian relates to. Qs &'H CJ.‘QJ, U‘_Cl

™

Decision you want the Council to make:

[ Grant the Cansent ﬁ\tﬁeﬂine the Consent [ ] Grant the Consent with Conditions

Signature
| To be signed by the submitter or person authorised to sign an behalf of the submitter

Name
A == - _ DatE :‘ I.' i | ,-'\-\.I. = '-?
) s L S _.-:I

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made avaliable for viewing by Coundcil
and members of the public

2. This form Is for your convenlence only. You may make a submission that addresses the points above
in a letter or other sultable format

3, Submisstons will not be returned, so please keép a copy.

4. A copyof your submission must be sent to both Council and to the applicant.



Far North Solar Farm

The experimental status of this solar power station coincides with the paucity of ordnances determining the
distance such generators must be from habitations, communities and major arterial routes.

The proposals of the generation site developer indicate a proximity to all these and it is this proximity that
by definition incurs dangers for inhabitants and users.

This uncertainty means that on these grounds | must register my objection to this scheme.

At the same time | must register my objection on grounds of pollution.

This applies to the as-yet unspecified chemicals that compose the plant and to maintenance procedures.
These are scheduled to be in proximity to water systems for both humans and livestock.

| also object on grounds of this temporary generation project and its substantial acreage being vulnerable to
the government’s own forecast of weather extremes due to climate change.

The Wairarapa’s vulnerability to earthquakes also requires deeper study in relation to this dispersed
industrialisation.

The fire risk propensity also requires a more substantial analysis.

As a state registered nurse deployed into accident and emergency my observation is that any such rapid
industrialisation of a hitherto pastoral environment brings with it uncharted hazards.

| want to put on record that the longer term guarantees concerning the proprietorship of these structures
has yet to be explained and particularly so in regard to the responsibility for these structures should the
original sponsors and proprietors no longer be in a situation in which they can maintain and or remove
them.

Anne McGee



SUBMISSION ON ANOTIFIED RESOURCE Mris 0 CARTERTON
CONSENT APPLICATION e

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name Avis Stanley

Contact Person

(If different from above)

Postal Address 38 Hollis Road, Paraparaumu

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of ﬁ‘pphcant Far North Solar Farm Limited

Address of Proposal
e 415 Morra Road, Greytown

Application No. fhtzai b

Description of = 235Ha Solar Power Plant
Proposal

Details of Submission
My submission:

[ JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [¥No

E| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to.

As a frequent visitor to Greytown and staying in Bidwells Cutting my opposition to the proposal is based on the environmental
impact that such an industrial activity would have on the surrounding rural area.

The area is currently a productive rural landscape and in granting this consent would be the detriment to the village and would not
provide any benefit to the locals or visitors.

Decision you want the Council to make:

[]Grant the Consent [x] Decline the Consent [[] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Avis Stanley (Electronic Signature) 5th June 2023.
Name

Date

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. Youmay make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.


As a frequent visitor to Greytown and staying in Bidwells Cutting my  opposition to the proposal is based on the environmental impact that such an industrial activity would have on the surrounding rural area. 

The area is currently a productive rural landscape and in granting this consent would be the detriment to the village and would not provide any benefit to the locals or visitors.     



x

Avis Stanley (Electronic Signature) 5th June 2023.  
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SUBMISSION ON A NATI=IED RESOURCE CONSENT APPUICATION 8
FORM 13 - Parsuans to Sections 9558, 956, S5C, 96,

12213, 1537(5c) and 234{4) of the Basource Management Act 1991
Sulyrmile”
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SOUTH WAIRARAPA
5 DISTRICT COUNCIL

Kio Reretahi Taran

Submission Statement 8
The specific parts of the Proposal that this submission relates to.

1. The applicant has only consulted with the lwi and Fire/Emergency NZ therefore -
considering the impact of the proposed solar farm - the consultation process followed by
the applicant has been inadequate. | invite the applicant to consult with me directly.

2. | rafar to the Tauhel Solar Farm decision for the assessment of the effects of a solar farm.
The applicant’s assessment is lacking details and Is insufficient.

3. Contrary to what the applicant tries to argue, the proposed solar farm will result in
significant changes to the natural character of the site,

4. 321,160 solar panels with a height of 4.5 meter, Inventers, lines and the associated
structures will also have a significant effect on our direct living environment.

5. Multiple previous different owners of the house close to the power substation died of
cancer. In this context, what Is the impact on our health If the capacity of the power
station increases?

6. Solar farms take up a significant portion of productive land and next generations will face
the problem of disposal of hundred and hundred thousand of panels.

7. We are going to regret the existence of solar farms. Across the whole world, there is a lot
of research underway into methods of creating renewable energy and In the not too-
distant future we will have long range wireless electricity infrastructures or “power
beaming” methods in place. The Council should not be motivated by the palicy idea that
we need solar farms for our need for renewable electricity. There will be alternatives with
less Intrusive effects on our living enviranment.

Decision you want the Council to make:
{use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.
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SUBMISSION ON PUBLICLY NOTIFIED APPLICATION FOR RESOURCE CONSENT BY FAR NORTH
T0

South Wairarapa District Council

SUBMITTER
Danielle Genty-Nott

273C Bidwills Cutting Road, Morison Bush, Greytown 5794

| am not a trade competitor for the purposes of section 3088 of the Resource Management Act 1991.
Date 04/06/2023

PROPOSAL TO WHICH THIS SUBMISSION RELATES

Name of applicant; Far North Solar Farm Ltd Address of proposal; 415 Moroa Road, Greytown
Application number; RM220103

Description of Proposal; 235Ha Solar Power Plant Details of submission;

This submission opposes the whole proposal.

In the event this application is subject to Resource Consent Hearing, | do not wish to be heard in
person, in respect of my submission.

Decision | want the Council to make; decline the entire consent application.

Submission Statement:

Soil degradation
Moroa Road
Dark Sky

Plant screening
Fire

1|Page



L

SUBMISSION ON PUBLICLY NOTIFIED APPLICATION FOR RESOURCE CONSENT BY FAR NORTH
04 June 2023

The details of my submission statement are detailed below;

1. Soil degradation - | am not convinced that there won't be any degradation of this viable
agricultural land due to the erection of the panels, their washing and the "washing" of Moroa
Road. | would like to know more from the applicant regarding what they propase to use. |
would also like to see the results from a current Massey University study "Massey exploring
the potential for combined solar and pastoral farming' which has preliminary results available
now/soon to learn of their findings. Dark Sky Status - | am concerned that the addition of
security lighting and the expansion of the existing power station (corner Moroa Rd and Bidwills
Cutting) alone will adversely affect our recently approved Dark Sky Status - one that will
enhance the wider Wairarapa's reputation for visitors to enjoy and generate income for local

businesses.

2. Moroa Road. This road is already extensively utilised and is constantly in need of repair. With
the addition of the applicants’ heavy vehicles utilising this road, | would have real concerns
that it will be full of potholes on a constant basis. The dust that is thrown up by vehicles
currently would also impact on the solar panels which will then require additional washing (no
doubt with some chemical) which will further draw from the farmers bore. | propose the
applicant pay for Moroa Road to be sealed and maintained for the duration of their lease if

the application is successful.

3. Dark Sky Status - | am concerned that the potential addition of security lighting and the
expansion of the existing power station (corner Moroa Rd and Bidwills Cutting which is already
lit up like a Christmas tree) alone will adversely affect our recently approved Dark Sky status -
one that will enhance the wider Wairarapa's reputation and draw visitors to enjoy further
generating income for local businesses and which adds value to the community, unlike this

proposal.

4. Plant Screening

It is disheartening to see the use of Japanese Cedar (albeit in existence) rather than native

trees. That said, my main concerns are:

a) The length of time it will take for the trees to mature to full height and what they
will be topped off at. 1m a year means many years of staring at these panels in

what is currently a beautiful farm setting.

b) Drawing water from the farmers existing bore. There are many trees proposed
which will require considerable water (which many others draw from via the
aquifer which is beneath the proposed farm) and should be considered

commercial therefore a water meter would be required.

2|Page



3.
SUBMISSION ON PUBLICLY NOTIFIED APPLICATION FOR RESOURCE CONSENT BY FAR NORTH

04 June 2023

5. Fire —we already have an under resourced volunteer fire brigade. Would the applicant (if they
are successful) be required to provide (pay) for additional and specific training in the event of
a fire and ensure that all local fire brigades have extra equipment to combat any situation that
may occur adversely affecting the solar farm and its surrounds - ie. grass fire,
cyclone/tornado, earthquake, vehicular crash through their boundaries in to panels etc.

| do not feel the applicant has met the objectives and policies of our District Plan, nor those of the
RMA. | do not feel this proposal benefits the wider community in any way and don’t see any gvidence
to suggest otherwise. | have no issue at all with the landowners looking at ways to earn money and my
opposition is not to them, but to Far North Ltd and the very many outstanding aspects not met within
their proposal in relation to our District Plan alone. | am aware of many submissions opposing this
application that are far more detailed in their opposition (in particular, | refer to Elizabeth Creevy’s
submission which is very thorough) and look to our Council to oppose this application before it paves
the way for a myriad of solar farms stretching throughout the Wairarapa. This is not what we bought
in to when settling here and is not why visitors come to our region, and | worry the impact of these
colar farms will have an adverse effect on our region and communities. As such, | oppose this
application.

Yours sinceraly

Danielle Genty-Nott

3|Page



SOUTH WAIRARAPA
S DISTRICT COUNCIL

__,-‘f Kit Reretahi Titau

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 1 0
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Davida McDonald

Contact Person:

(if different fram above)

Postal Address: 56 Settlement Road RD1 Greytown

Home Phnne:_

Details of the Proposal to which this Submission Relates

Name of Applicant: Far North Solar Farms

Address of Proposal: 10/1 Putaki Drive Kumeu 0841
Application No. WWLAD589 (proposer reference)
Description of Proposal:

Installation of a solar installation on 350ha of land adjacent to SH2/Bidwells Cutting Road/Moroa
Road

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X Opposes the whaole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

X Yes No

X  If others make a similar submission | will consider presenting a joint case with them at the
hearing

Page1of5



SOUTH WAIRARAPA
5 DISTRICT COUNCIL

Kiag Reretahi Tatau

Submission Statement 1 O

The specific parts of the Proposal that this submission relates to.

My objection relates to the complete proposal for a number of reasons.
Summary: The solar commercial installation in our rural environment will have a
significant impact on the amenities of our property due to:
o Visual impact

o Noise pollution

o Light pollution

o Heatisland effect

o Enjoyment of my environment and lifestyle
o Value of my property.

For this and the following reasons, | object to the proposal.

Consultation or the lack:

e The proposer has not provided adequate consultation with affected neighbours —
indeed, not all neighbours were advised directly by the proposer (my own nearest
neighbour learned indirectly).

e The ‘consultation’ was a single visit — unscheduled, without warning or opportunity for
householder preparation — by a representative of the proposer. This appears to be
nothing more than a ‘tick-box’ activity of consultation (it was more like being lectured
by a rude and arrogant chauvinist). Doorstep intimidation does not mean community
engagement was sought.

o Neighbours of the proposed site who did receive a direct advisory visit were not given
any detailed information — a single leaflet with a poor quality picture is not adequate.
When | asked, | was told to buy a copy of the proposal. A courtesy copy would not be
provided by the proposer; there was not even an online site advised at that point (nor
has there been to date).

When the proposed installation is an intensive industrial site, set in a greenfield rural
environment with significant numbers of lifestyle dwellings, this deliberate withholding
of information appears to be a considered, tactical block to community engagement.

e Consultation in normal commercial situations by major companies is formalised, there
are scheduled meetings, times for these meetings are agreed and information is
provided — it is not a cowboy arrangement of ‘tell the neighbours’ without any
information provision, as experienced by myself.

o The formal description of ‘neighbours’ by the proposer is farcical — by using road
addresses rather than physical proximity the proposer appears to be trying to
understate the potential impact on affected properties. With long rural driveways,
paper roads and other such accessways, physical proximity and numbers of affected
neighbours are far greater than a road address would imply.

e Disingenuous wording; This installation is not a “farm”. It is being sited in a farming/
lifestyle environment on high grade flat, arable land (another ‘summer’ like the last two
and cropping using rainfall alone as a water source is well within possibility). There
are already concerns in some areas that NZ’s cropping land is being built out by
housing and, it would appear, by industrial activity.

o The proposer’s representative did not have a single firm story to tell. Comparison of
what was said with neighbours showed a variety of explanations — what | was told
would be a ‘deer fence’ (very open mesh) was described as ‘hurricane fencing’ (like in
a commercial security fence) to another neighbour. Suggested ‘amenity’ (read, view
blocking) plantings ranged from cheap nasty pines or macrocarpa to slow growing
natives that would only be a visual barrier in 50 or 60 years. Likewise, the immediacy
of any noise pollution was a variable from one telling to the next.

e Again, please note. This is not a farm. It is a commercial, industrial use of farmland.
Being on a farm does not make it farming, any more than parking my ute in front of the
Aston Martin franchise make that ute into a supercar.

Page 2 of 5



SOUTH WAIRARAPA
5 DISTRICT COUNCIL

Kiag Reretahi Tatau

Impact on existing properties, including my own. 1 O

o Density of existing properties with family dwellings. There are at least twelve (12)
immediate adjacent neighbours, sited on the boundary or directly across the road from
this commercial installation. There are at least another ten (10) within close proximity,
and soon there will be more as subdivisions at the Featherston end of Morora Road
are ongoing.

My bedroom is within 53m of the back boundary of the proposed site.

Other properties still proposed for construction may end up even closer, although
when those purchasers bought their sites, they had no way of knowing about this
commercial development.

¢ Increased ambient noise experienced by neighbours.

The noise will be far higher than what would be expected in a rural environment, and
was poorly explained by the proposer’s representative. ‘The sound of an idling tractor’
would be seen as acceptable only by a city boy who has never had to shout over the
sound of such a vehicle. (And do you know what is great about idling tractors? They
eventually go away or get turned off.)

The panels will be motorised. The collection towers will be cooled. The
representative could provide no details as to the total noise of the installation, but he
did mention that it would be louder in summer. Oddly, summer is the season when
most people keep their windows open for ventilation.

The noise pollution of hundreds of unrelenting chugging motors (assuming that
multiple stands will have multiple motors, in addition to the cooling motors for the
collection towers — this information was not provided) has been shown to have a
detrimental effect on health.

Please note that | moved to the Wairarapa as somewhere rural, peaceful, with
pleasant views and a nice lifestyle. | expected rural noises, such as weaning,
harvesting (it's seasonal and intermittent, not a relentless 24/7 assault). Having
multiple idling tractors running endlessly, right next door, is not an expected rural
soundscape.

e Creation of a heat island leading to an increased ambient heat microclimate.
Overseas, solar installations have been shown to create localised heat islands. In the
Wairarapa, where summers are usually hot and people keep windows open for
ventilation, a heat island created by an installation 53 metres from my bedroom will
have an adverse effect on my enjoyment of my home.

The creation of a heat island and microclimate is also of concern when fire risk is
considered. Again, there was no mention of this by the representative.

o Visually, this installation is unattractive. It requires 4.5metre high stands carrying
mirrors, and even taller collection units — these will effectively barricade me from the
open rural and mountain view that | built my home to take advantage of.

I, like many other lifestylers, moved to the Wairarapa to enjoy the views, the rural
aspect, a quiet environment and a pleasant lifestyle. A solar installation 53 metres
from my bedroom is not xxxx with this.

e Tourist impact — this same visual barrier will line Morora Road and Bidwell’s Cutting
Road. The tourist route to Martinborough from Greytown will no longer be attractive
paddocks with pleasant plantings of trees.

Plantings and fencing suggested by the proposer’s representative sound more like
barriers to a view than enhancements to it.

o Light pollution in a Darksky environment is a concern. | enjoy amateur astronomy;
any light pollution from this site will be detrimental to my enjoyment of this hobby. Any
lighting that detracts from the Darksky environment being advertised by Wairarapa
agencies (or indeed, detracts from my enjoyment of my own back yard astronomy) is
another degradation of the environment | moved here to enjoy.

Environment:
e Risk of environmental damage —
o Should the solar panels be damaged and leak, or break up and waste be
deposited in the soil/ environment
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SOUTH WAIRARAPA
5 DISTRICT COUNCIL

Kiag Reretahi Tatau

o In case of fire (fires are a real and present danger in dry summers) 1 O
o From any liquids used to wash the panels, in the case of dust degradation

(Moroa Road is gravel and deposits dust on my windows from a considerable

distance away)

o Firerisk. As noted under the concerns about a heat island, this installation will create
a new fire environment. Solar panels and the collectors (electrical transformers?) will
require specialised fire-fighting resources, the cost of which will be borne, | suspect,
by ratepayers — thus leading to ratepayers subsidising a degradation of our
environment.

Our firefighters are, for the most part, volunteers.

Fires in commercial electrical equipment such as transformers (they’re filled with toxic,
flammabile oils) will create risks that our current firefighters may not be equipped to
deal with in a way that’s safe for them, and for the environment. Smoke from any
such fire will be a risk to anyone downwind of a fire.

New equipment using more polluting foams and other firefighting agents will create
further environmental risks (eg, like airport firefighting foam being toxic).

o If the electrical equipment installed by the proposer contains high risk materials such
as oils, then the risk of leakage to soil (or penetration of aquifers) will need to be
allowed for and the proposer will have to provide protection for the environment.

o Risk to Moroa Water Race or to the various aquifers should any use of specialist
cleaning products, etc, be needed to maintain or protect a commercial installation.

Other hidden issues:

¢ Greenwashing.

This is being pushed as an ‘eco’ development, generating ‘green’ electricity — although
the panels are useful for only about 20 years, and the manufacturing and
decommissioning is never included in the ‘eco’ credentials.

e Greenwashing continues with the ‘clean energy’ story.

From my understanding, anything within reasonable transmission range of the big
hydroelectric systems in the Mainland (South Island) run on that nice renewable
energy. New Zealand is already at 95% renewable energy, but coal is imported to run
Huntly (for power and to do voltage support to help the clean South Island power get
all the way to Auckland), and NZ natural gas is burned at Whiranaki, again, to support
the Auckland power demand.

Generating power in the Wairarapa will not decrease the need to burn fossil fuels to
augment Auckland’s power supply. To do that, the solar generation would need to be
sited near to Auckland.

e Hidden costs may result in all of us paying more for electricity to subsidise this
scheme. The infrastructure that the proposer seems to think will be provided has to
be paid for by someone, and the representative that turned up at my farm was
adamant that Transpower would be paying for any upgrades needed. Those costs
would be recovered from consumers, aka, us.

If it isn’t Transpower, | hate to think what impact this could have on rates.

e This proposal will need to be considered in conjunction with the other proposed
Wairarapa site. They are immediately adjacent to each other and effectively coat the
Western side of Greytown with an endless glass reflective cover.

Please note that | object to the second installation as well.

e The South Wairarapa District plan is under review. Allowing this industrial activity
under a District plan could set a precedent for the region — not just the South
Wairarapa, but across New Zealand.

Decision you want the Council to make:
(use X to indicate your choice)
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SOUTH WAIRARAPA
s DISTRICT COUNCIL

Kit Reretahi Titau

Grant the Consent X Decline the Consent Grant the Consent with Conditions 1 0

signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Davida McDonal

Date: 6 June 2023

Important notes for the Submitter
1. In accordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.

Page 5 of 5



Dayandra Hettige

459 Bidwills Cutting Road
Morrisons Bush
Greytown 5794

2 June 2023

Subject Far North Solar Submission — Time Extension Etc

I am a member of the SWWAG group. | am a party directly affected by the Proposed Far North Solar
Farm. | am very concerned that a massive utility scale power generating plant is being proposed
closer to the Greytown city boundary. Most of the information about this venture has been promoted in
the local media as benign in nature to the environment. As we now know from overseas experience,
third generation photo voltaic cells contains toxic components. These toxic materials have been
released into the environment during several major fires overseas. The problems are compounded
when these toxic materials are released into aquifers where most of the local residents obtain their
drinking water. These consequences become even more serious the closer the power plant is placed
to the city boundary. The main reason for this appears to be purely commercial as there is a Grid
substation closer to the plant.

I have closely examined the document lodged by Far North Consultants, Assessment of
Environmental | Effects Document WWLA0589 Rev 1. This document in many ways is lacking
fundamental information about this massive industrial scale power plant.

The landscape assessment visual documentation supplied Far North only denotes the plan view of
this mega power plant which is not fit for the purpose what it is supposes to serve. For example, |
refer to the 35 — 40 foot container-sized inverters referred in text descriptions relating to the project.
Without a contextual 3D rendering of solar panels, inverter stations and other out buildings there is no
indication of the shape or contour of this project in relation to the surrounding countryside.

Robert Schofield consultant planner report dated 18 April 2023, signed off by James Witham SWDC
on 28 April 2023 has not considered major impact resulting from a catastrophic fire that could
emanate from faulty componentry, lightning strikes, scrub fires etc. Such an event will lead to the
closure of state highway 2 and Bidwills Cutting Rd, only one could imagine the impact. Attached
article titled “Hidden Danger- Why Solar Farm Fire Risks Could Be Greater Than You Think” highlights
these concerns.

Taking the fire scenario to another level, the toxic plumes of smoke will trip the Transpower 110 KV
line causing power outages with significant restoration time.

Pupils of Kuranui College (800 students) and Greytown School (350 students) will have to be
evacuated.

Far North Proposal has no detailed fire mitigation and management plan. At a recent meeting in
Greytown, the question of fire management was posed to the Far North Executives. Their answer was
they will keep the grass level down. This begs the question how a 15 ton fire truck could be
maneuvered in boggy land let alone the specialized fire crews and resources required. This shows the
tardiness of the Far North proposal. Therefore, | request a detailed fire mitigation and management
plan for Photo Voltaic power generating plant of this magnitude. The proposal to cover skill levels of
the resources required and the chemical composition of substances used to put out a major fire.

11



Due to inadequate levels of information supplied by Far North this effectively puts South Wairarapa
District Council rate payers at a serious disadvantage when making an informed submission. In view
of this, | request that the time frame for submissions on this project be extended until at least one
month after the developer Far North has provided a 3D rendering of its scheme for examination by the
South Wairarapa District Council and its ratepayers.

This will enable those in the district to have a true appreciation of the scale of this project.

| also request that the specifications of inverters and the photovoltaic panels to be made public,
including specifying the materials that make up this equipment.

In future if storage systems are contemplated, such specifications should be declared, inclusive of
substances used in these storage and the systems process.

Only then can any reasonable assessment be made of the impact of these systems on the farmland
upon which they are scheduled to be installed.

Anything other than a 3D rendering of the profile of the project in relation to the farmland upon which it
is installed is guesswork.

The impact of the systems upon the population and environment remains just a matter of conjecture
until precise specifications, plans and renderings are forthcoming from the project company and its
consultants.

Far North proposal has no noise emission modelling for the collective plant. This information should
be made mandatory.

In New Zealand there is no precedent for a photo voltaic generating plant of this magnitude installed
so close to human habitation and on valley floor farmland.

It therefore behooves both the developers and the regulating governmental authorities to ensure that
there present a full inventory of the integral structures and processes in order that a true
environmental impact can be evaluated by both specialists and lay people.

On a final note there is no plan provided for the end of life recycling of massive number toxic photo
voltaic cells and associated electrical plant. Far North to provide a Remediation Escrow Agreement.
This is mandatory to pay for costs and expenses incurred in connection with remediation of terms in
accordance with a mutually agreed work plan.

Yours sincerely,

Dayandra HettigeBE, MBA, CMEngNZ (Ret)
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Summary

The solar industry is potentially
underestimating the risk of fire at solar
farms.

Why? It's partly because there is a
shortage of data on solar farm fires, and
partly because research into the issue
has given rise to suspicions that fires at
solar farms have been under-reported.

This report will look at the solar fire
data that is available and analyse what
conclusions can be drawn from that
data.

In addition, the report will look at:

m The factors that make a fire at a solar
farm more likely

m The possible root causes of solar-
related fires, and

m The PV components most likely to
cause solar farm fires

Finally, the report will also explore what
steps you can take to reduce the risk of
solar farm fires.

SUMMARY
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What is certain is that solar farm fire With the number of solar installations
risk is an issue that the solar industry growing fast - amid concerns that
needs to take more seriously. This is instances of solar fires are being under-
particularly the case when you consider reported - now is the time for action to
how rapidly the global solar industry is be taken to minimize solar farm fire risk.
expanding.

Data from the International Energy
Agency (IEA) - which was published in
the IEA Photovoltaic Power Systems
Programme’s ‘Snapshot of Global PV
Markets 2022’ report - showed that
the world’s total cumulative installed
PV capacity increased 23% in 2021 to
942GW.!

1 https://iea-pvps.org/snapshot-reports/snapshot-2022/




How significant
is solar fire risk?

There is a severe lack of data on the
prevalence of solar farm fires.

Indeed, some studies have concluded
that there is a high likelihood that
instances of solar farm fires are under-
reported.

A study by the UK’s BRE National
Solar Centre - which was entitled ‘Fire
and Solar PV Systems - Investigations
and Evidence’ and detailed an
investigatigation into a total of 80
potential PV-related fire incidents -
led to the finding that researchers
“strongly suspect a degree of under-
reporting, especially amongst solar
farms and domestic thermal events
that were resolved by a solar installer/
maintenance engineer.”?

With regard to the data that is actually
available, the US Department of Energy’s
Solar Energy Technologies Office has
cited a study conducted by European
testing and certification company TUV
Rheinland - entitled ‘Assessing Fire Risks
in Photovoltaic Systems and Developing
Safety Concepts for Risk Minimization’

- which found that, in approximately
half of 430 cases of fire or heat damage
in PV systems, the PV system itself was
considered the “cause or probable
cause.”

Meanwhile, the study carried out by the
BRE National Solar Centre found that
more than a quarter of fires involving
solar systems were caused by the
photovoltaics and those fires were all
“serious fires”, meaning fires that were
“difficult to extinguish and spread
beyond the area of origin.”

2 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/
786882/Fires_and_solar_PV_systems-Investigations_Evidence Issue_ 2.9.pdf

Translation_V049%2020180614_FINAL.pdf

https://www.energy.gov/sites/default/files/2018/10/f56/PV%20Fire%20Safety%20Fire%20Guideline_

HOW SIGNIFICANT IS SOLAR FIRE RISK?



However, as already indicated, the

BRE National Solar Centre study did
emphasize that the full extent of solar
fire risk may have been concealed.
Specifically, it highlighted how, in one
instance during the course of the study,
researchers were “denied access to one
site by the insurance company’s loss
adjuster.”

As a result, we cannot rule out the
possibility that solar farm fire risk, and
occurrences of solar farm fires, may be
more prevalent than the available data
suggests.

There is a high
likelihood that
instances of solar
farm fires are
under-reported.

HOW SIGNIFICANT IS SOLAR FIRE RISK?
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What
statistics are
available?

Despite the challenges in obtaining data
that provides a comprehensive picture
of the extent of solar fires and the
prevalence of solar fire risks, there are a
number of studies that have attempted
to gain an insight into the issue.

For example, one data set released by
the US Fire Administration (USFA) found
that instances of solar system fires more
than doubled during the period 2015 to
2018.

The USFA reportedly does not track fires
from solar installations, instead filing
them under the ‘other’ category for
causes. In the aforementioned instance,
the USFA data was only made available
following a specific request from an
executive at a solar maintenance
company.

WHAT STATISTICS ARE AVAILABLE?



The USFA data that was obtained
showed that there were 56 solar system
fires recorded in 2018, up from 25 in
2015.“ A third of the fires that were
recorded by USFA during the period
2015 to 2018 occurred in California,
Arizona and Nevada.

However, while the number of fires
recorded by the USFA more than
doubled between 2015 and 2018, the
number of solar installations in the
US increased at a similar rate during
the same period - from less than

30,000MWdc to more than 60,000MWdc,

according to Solar Energy Industries
Association research data - which
suggests solar fire risk may not actually
be increasing.®

Yet, in contrast, data from Australia
indicates that the opposite is true - that
is, solar fire risk is, in fact, increasing
exponentially.

11

Statistics from the Australian PV
Institute show that PV installations in
the country increased from around
7.3GW in January 2018 to more than
20.7GW in December 2020.* However,
while the increase in PV installations
in Australia during the period was less
than three-fold, data from Fire and
Rescue New South Wales (NSW) showed
that there was a six-fold increase in
the number of solar fires attended by
firefighters in the period 2018 to 2020,
according to reports.” In 2020, Fire and
Rescue (NSW) attended 139 solar fires,
compared to 22 in 2018.

4 https://onedrive.live.com/?authkey=%21ADZAYZwW3zBKJ%5F1k&id=C8BE25A716873030%216383&cid=

C8BE25A716873030

https://www.seia.org/solar-industry-research-data

https://pv-map.apvi.org.au/analyses

https://www.smh.com.au/national/nsw/the-irony-s-not-lost-on-me-solar-panel-safety-device-led-to-500-

per-cent-rise-in-rooftop-fires-20210129-p56xtp.html

WHAT STATISTICS ARE AVAILABLE?
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What are the risk factors?

There are three possible root causes for
solar farm fires, according to the BRE
National Solar Study Report.

They are:
B an error in the system design

® a faulty product (a design or
quality issue)

B poor installation practice

The report said DC isolators were found
to present the greatest fire risk. Around
30 percent of the incidents recorded in

the study were caused by DC isolator
malfunctions.

A number of the incidents in question
involved ingress of water into DC
isolators, all with upward-facing cable
glands, the BRE study said. The study
also concluded that there was evidence
of fires originating within DC isolators
with “poor contact design” - that

is, originally being designed for AC
operation and being re-designated as
DC-rated by the manufacturer - and
with incorrect internal wiring.

The BRE report said there were three separate issues with DC isolators:

1. Poorly designed or constructed products
Models originally designed for AC are “unlikely to be reliable over the
life of a PV system.”

2. Incorrectly specified DC isolators
Isolators that are underrated for the current or voltage of the PV
strings connected, for example.

3. Poor installation practice
The BRE report said this category accounted for the “majority of DC
isolator failures leading to fires or thermal events.” Poor installation
frequently caused ingress of water into the isolator casing causing
arcing.

8 WHAT ARE THE RISK FACTORS?



Meanwhile, DC connectors are the
second most likely PV component to
cause a fire.

DC circuits connect the PV modules
together, increasing the voltage in a
similar way to connecting batteries in
series. Parallel strings of PV modules
increase the current. The DC circuits are
fed back to the inverter, sometimes via a
DC isolator.

DC isolators were
found to present the
greatest fire risk.

The metal contacts of DC connectors
tend to remain connected by frictional
forces, even when the supporting plastic
body has been burnt off, the BRE report
said. Therefore, any DC connectors that
have been subject to arcing should be
suspected as a likely source of ignition.
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Inverters:

How they cause fires

A number of fires start in inverters,
which form the most complex part of a
PV system and manage the power that
flows through them. Though they have
sensors and other safety features, there
have been incidents of solar fires logged
as initiating in an inverter, according to
the BRE report.

The BRE has also highlighted how the
use of “faulty inverters” has resulted

in solar-related fires.2 In 2020, there
were reports of firefighters called to
extinguish a fire in the central inverters
of the Ullum photovolataic park -
owned by energy company Genneia - in
Argentina. In this incident, a number
of inverters had caught fire, with
firefighters taking an hour and a half to
extinguish the blaze.®

https://www.bre.co.uk/page.jsp?id=3211

Meanwhile, an article published by the
Solar Power World website highlighted
how “electrical abuse” was one of
“three main abuse factors” that can
send a battery into thermal runaway
[meaning a situation where the heat
generated within a battery exceeds
the amount of heat that is dissipated
to its surroundings]. The article added:
“Electrical abuse happens during
overcharging, undercharging or shorts
from the inverter.”°

What causes fires in inverters? According
to photovoltaic system distributor
Solarity, inverters are combustible due
to their polymer content."" Solarity has
also highlighted how, during and after a
solar fire, the PV system can potentially
produce liquid, solid or smoke
emissions and firefighters responding
to the incident “could be exposed with
dangerous levels of metals such as lead
(c-Si) or cadmium and selenium.”

https://www.pv-magazine.com/2020/10/21 /fire-accident-at-argentinian-solar-parks-central-inverters/

10 https://www.solarpowerworldonline.com/2020/02/just-how-concerned-should-the-solar-industry-be-

about-battery-fires/

11 https://solarity.cz/blog/fire-hazards-and-mitigation-in-photovoltaic-systems/#

10

INVERTERS: HOW THEY CAUSE FIRES
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How can the risk of
solar fires be reduced?

Even if quality assurance measures have  The TUV Rheinland study concluded

been implemented for solar systemes, it that “despite quality assurance
is difficult to completely eradicate the measures, overheating or electric arcs
risk of fire. cannot be ruled out 100%.”

So what steps can be taken to minimise the risk of solar farm fires?

Recommendations made in the TUV Rheinland study included:

1. Ensure solar systems are regularly tested by independent third
parties

2. Incorporate additional safety components everywhere possible
3. Create standardized quality assurance measures

4. Ensure defective or prematurely aged components are promptly
replaced

12 HOW CAN THE RISK OF SOLAR FIRES BE REDUCED?



The report added that electric arc
detectors can also reduce risks. However,
it also said that it was vital that the
electric arc detector remains fully
functional over a very long period of
time, if possible during the entire service
life of the PV system, without itself
causing any faults in the system. The
report continued: “Protective measures
such as an integrated self-test could be
helpful here.”

In addition, an electric arc detector

is “moreover useful only if it can be
assumed to reliably detect electric arcs”,
the TUV Rheinland report concluded.

11

It added: “Electric arcs in modules
produce different noise patterns than
those in serial terminals. Different
cable lengths greatly differ in their
dampening of electric arc signatures.
Interference from inverters, switching
transients, or coupled radio signals
can mask or overlay the noise coming
from the electric arc. Only very robust
detection algorithms tested on different
systems can ensure real added utility
here.”

Solar farm operators could also consider
addressing the issue of fire risk by
incorporating fire suppression systems,
for example.
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Conclusion

The risk of fires at solar farms is
potentially being underestimated
due to under-reporting and a lack of
available data.

However, a number of studies have
indicated that solar fires are on the
increase. One US study found that solar
system fires had tripled over a three-
year period, while data from Australia
showed that there had been a six-fold
increase in the period 2018 to 2020.

Hence, there is an urgent need for the
solar industry to address the issue of fire
risk, particularly with data showing that
global cumulative installed PV capacity
increased by around a quarter in 2021.

Studies have shown that there are three
root causes for photovoltaic fires - they
are: an error in the system design; a
faulty product (a design or quality issue);
or poor installation practice.

CONCLUSION



The photovoltaic component that
presents the greatest fire risk are DC
isolators, which cause around a third of
solar fire incidents.

However, DC connectors and inverters
can also pose significant fire risks.

It's difficult to completely eradicate the
risk of fire at solar farms, but there are
a number of key steps you can take to
minimize the risk.

These steps include having solar systems
regularly tested by independent third
parties and incorporating additional
safety components, such as fire
suppression systems.

With the number of PV installations
dramatically increasing around the
world, taking these steps will be vital in
order to reduce fire risk.

Would you like to talk about the
risks in this report? How about

your approach to fire risk in your

portfolio?

Get in touch with the Firetrace
team today.

www.firetrace.com/contact

CONCLUSION
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Submitter

Name payandra Hettige
1 Contact Person

[IF different from abowve)

{ Postal Address 4sg Bidwills Cutting Road
Morrison Bush, Graytown 5794

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

i_"l Name of Applicant Far North Solar Farms

. Address of Proposal 415 Moroa Road, Greylown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2,

Greytown; 18 Pharazyns Road, Featherston legally described as Pt LOT 6 DP 8803

i, Application No. WWLA0589

i Description of Construction and operation of a ulility scale 175 megawatt peak (MWp) solar farm at 415
- Proposal Moroa Road, Greytown.

ges il required]

Details of Submission
My submission:

L‘ [Jsupports the whole proposal DSLIppUrtE partof the proposal
Y [/loppoeses the whole proposal [Jopposes partof the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

m‘t’ﬂ DND

|
| [ifothers make a similar submission | will consider
il presenting a joint case with them at the hearing
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i_ [_J I"~J -sLN T HF‘ PLICATION

ol ectior . .
234(4) of the Resource Management Act 1991

Submission Statement
Il The specific parts of the Proposal that this submission relates to (use additional pages if required):

Please reler lo attached documents:

Far North Solar Submission - Time Extension efe (2 Juna 2023)
;; FireTrace International - Hidden Danger - Why solar farm fire risk could be greater than you think.
|

Decision you want the Council to make:

[JGrant the Consent [¥] Decline the Consent [JGrant the Consent with Conditions

Please refer o attached document

Ifl
| [| Far North Solar Submission - Time Extension eic (2 June 2023)
I
|
|

Signature

P To be signed by the submitter or person authorised to sign on behalf of the submitter.

I Name Dayandra Hetlige

Date g/8/23

Important notes for the Submitter

8 1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

¥ 2. Thisformis for your convenience only. You may make a submission that addresses the points above
ol in a letter or other suitable format.

3. Submissions will not be returned, so please keep acopy.

4. A copy of your submission must be sent to both Council and to the applicant.



Dayandra Hettige

459 Bidwills Cutting Road
Morrisons Bush
Greytown 5794

2 June 2023

Subject Far North Solar Submission — Time Extension Etc

I am a member of the SWWAG group. | am a party directly affected by the Proposed Far North Solar
Farm. | am very concerned that a massive utility scale power generating plant is being proposed
closer to the Greytown city boundary. Most of the information about this venture has been promoted in
the local media as benign in nature to the environment. As we now know from overseas experience,
third generation photo voltaic cells contains toxic components. These toxic materials have been
released into the environment during several major fires overseas. The problems are compounded
when these toxic materials are released into aquifers where most of the local residents obtain their
drinking water. These consequences become even more serious the closer the power plant is placed
to the city boundary. The main reason for this appears to be purely commercial as there is a Grid
substation closer to the plant.

I have closely examined the document lodged by Far North Consultants, Assessment of
Environmental | Effects Document WWLA0589 Rev 1. This document in many ways is lacking
fundamental information about this massive industrial scale power plant.

The landscape assessment visual documentation supplied Far North only denotes the plan view of
this mega power plant which is not fit for the purpose what it is supposes to serve. For example, |
refer to the 35 — 40 foot container-sized inverters referred in text descriptions relating to the project.
Without a contextual 3D rendering of solar panels, inverter stations and other out buildings there is no
indication of the shape or contour of this project in relation to the surrounding countryside.

Robert Schofield consultant planner report dated 18 April 2023, signed off by James Witham SWDC
on 28 April 2023 has not considered major impact resulting from a catastrophic fire that could
emanate from faulty componentry, lightning strikes, scrub fires etc. Such an event will lead to the
closure of state highway 2 and Bidwills Cutting Rd, only one could imagine the impact. Attached
article titled “Hidden Danger- Why Solar Farm Fire Risks Could Be Greater Than You Think” highlights
these concerns.

Taking the fire scenario to another level, the toxic plumes of smoke will trip the Transpower 110 KV
line causing power outages with significant restoration time.

Pupils of Kuranui College (800 students) and Greytown School (350 students) will have to be
evacuated.

Far North Proposal has no detailed fire mitigation and management plan. At a recent meeting in
Greytown, the question of fire management was posed to the Far North Executives. Their answer was
they will keep the grass level down. This begs the question how a 15 ton fire truck could be
maneuvered in boggy land let alone the specialized fire crews and resources required. This shows the
tardiness of the Far North proposal. Therefore, | request a detailed fire mitigation and management
plan for Photo Voltaic power generating plant of this magnitude. The proposal to cover skill levels of
the resources required and the chemical composition of substances used to put out a major fire.

11
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Due to inadequate levels of information supplied by Far North this effectively puts South Wairarapa
District Council rate payers at a serious disadvantage when making an informed submission. In view
of this, | request that the time frame for submissions on this project be extended until at least one
month after the developer Far North has provided a 3D rendering of its scheme for examination by the
South Wairarapa District Council and its ratepayers.

This will enable those in the district to have a true appreciation of the scale of this project.

| also request that the specifications of inverters and the photovoltaic panels to be made public,
including specifying the materials that make up this equipment.

In future if storage systems are contemplated, such specifications should be declared, inclusive of
substances used in these storage and the systems process.

Only then can any reasonable assessment be made of the impact of these systems on the farmland
upon which they are scheduled to be installed.

Anything other than a 3D rendering of the profile of the project in relation to the farmland upon which it
is installed is guesswork.

The impact of the systems upon the population and environment remains just a matter of conjecture
until precise specifications, plans and renderings are forthcoming from the project company and its
consultants.

Far North proposal has no noise emission modelling for the collective plant. This information should
be made mandatory.

In New Zealand there is no precedent for a photo voltaic generating plant of this magnitude installed
so close to human habitation and on valley floor farmland.

It therefore behooves both the developers and the regulating governmental authorities to ensure that
there present a full inventory of the integral structures and processes in order that a true
environmental impact can be evaluated by both specialists and lay people.

On a final note there is no plan provided for the end of life recycling of massive number toxic photo
voltaic cells and associated electrical plant. Far North to provide a Remediation Escrow Agreement.
This is mandatory to pay for costs and expenses incurred in connection with remediation of terms in
accordance with a mutually agreed work plan.

Yours sincerely,

Dayandra HettigeBE, MBA, CMEngNZ (Ret)
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Chapter

Toxic Materials Used in Thin Film
Photovoltaics and Their Impacts
on Environment

Hervé Joél Tchognia Nkuissi, Fransisco Kouadio Konan,
Bouchaib Hartiti and Jean-Marie Ndjaka

Abstract

Photovoltaic industry has proved to be a growing and advantageous source of
energy as it can be renewable, sustainable, reliable and clean. Significant improvements
have been made in materials used and the production processes to reduce the costs, and
to avoid possible issues induced by some hazardous materials. However, some health
and environment challenges last, which must be overcome to make this technology a
source of truly clean energy. This chapter provides an overview on the major environ-
mental impacts of thin film technology associated with the use of toxic materials and
the chemicals in the manufacturing processes. A summary of Environmental, Health
and Safety issues associated with some thin film technologies like copper indium gal-
lium diselenide (CIS/CIGS), cadmium telluride (CdTe) and amorphoussilicon (a-Si) is
done, in order to investigate potential infections induced by the environmental release
of trace elements, usually coming from chemical vapor inhalation and eventually acci-
dental spills during the manufacturing processes, on the health of humans and animals.
Potential solutions will be provided to prevent some environmental issues.

Keywords: hazardous materials, toxic chemicals, manufacturing processes,
environmental impacts, thin film technology, recycling, waste minimization

1. Introduction

The sun undoubtedly is known to be an incredible and inexhaustible source of
energy, allowing the generation of electricity and showing distinct environmen-
tal advantages over conventional source. Once took out from the manufactory,
photovoltaic (PV) systems do not produce any toxic gas emissions, any noise or
greenhouse gases. However, as with any industrial product, there are health and
environmental impacts associated with the manufacture of solar cells and solar
panels. The PV industry uses harmful and flammable substances, although in small
amounts, which can involve environmental and occupational risks. The main envi-
ronmental impacts of solar panels are associated with the use of land, water, natural
resources, hazardous materials, life-cycle global warming emissions etc.

The solar cell manufacturing process involves a number of harmful chemicals.
These substances, similar to those used in the general semiconductor industry,
include sulfuric acid, hydrogen fluoride, hydrochloric acid, nitric acid, 1,1,1-tri-
chloroethane, and acetone. The amount and type of chemicals used depends on the
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type of cell and the technology used [1]. Thin film PV (TFPV) technology contains
a higher number of toxic materials than those used in traditional silicon PV technol-
ogy, including indium, gallium, arsenic, selenium, cadmium, telluride [2]. These
materials must be handled and disposed of properly, to avoid with time serious
environmental and human health problems.

The current idea of the industry is to ensure that these highly valuable and often
rare materials are recycled, to foresee the pollution hazards. This chapter deals with
the possibility of chemicals used in PV cell manufacturing process to be released to air,
water surface and the environment. An overview on the TFPV industry will be done to
understand how TFPV cells and modules are designed and fabricated. Some hazard-
ous materials and chemicals used in the manufacture of TFPV technology and their
relative toxicity to human health and environment will be produced. Finally, some
solutions to anticipate long term harmful impacts of these products will be proposed.

2. Overview of the thin film photovoltaic industry
2.1 Development of thin film solar cells

The ultimate goal in the manufacturing of a PV module is widely determined
by the cost per unit power output. The development of new PV technologies based
on thin film materials has been led by the need for cheaper and more efficient
semiconductor materials. Thin film solar cells (TFSCs) have the potential for rapid
growth and low cost production. They have several advantages in manufacturing
processes compared to conventional silicon solar cells such as [3]:

* Cheaper to produce

* Lower consumption of materials

» Fewer processing steps

* Availability of materials

e Simplified materials handling

* Can be deposited on many different substrates
* A variety of deposition technique

* Process lends itself to automation

* Integrated, monolithic circuit design instead of assembly of individual solar
cells into final products

TFSCs are typically made up of thin layers of semiconductor materials, for
instance cadmium or zinc sulfide, glass, and a contact material. The materials used
in the design of TFSCs include polycrystalline silicon, amorphous silicon (a-Si), and
semiconductors compounds. Semiconductors compounds include cadmium sulfide
(CdS), cadmium telluride (CdTe), copper sulfide (CuS,), copper indium disel-
enide (CIS), copper indium gallium diselenide (CIGS), copper gallium diselenide
(CGS), germanium (Ge), and gallium arsenide (GaAs) [4]. Other semiconductors
compounds like copper zinc tin sulfide (CZTS), copper zinc tin selenide (CZTSe)

2
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a) a-Si b) CdTe
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Figure 1.
Examples of thin-film solar cells structures: (a) amorphous silicon, (b) cadmium telluride, and (c) copper
indium gallium diselenide [5].

and copper iron tin sulfide (CFTS) have proved over recent years their potential to
convert the solar radiation into electricity and are being developing in laboratories. In
these solar cells, the n material can be made of CdS or ZnS, while the p material can
be made of CulnSe, (CIS) or Cu,ZnSnS, (CZTS). Gallium arsenide (GaAs) solar cells
can use aluminum, indium, or phosphorous as p or n-type materials. In Figure 1, are
shown typical traditional structures of a-Si, CdTe and CIGS thin film solar cells.

To achieve better conversion efficiency, the active layer of the cell should have its
band gap energy within the optimum range of 1.1-1.8 eV [5, 6]. Amorphous silicon
is just at the rear end of the optimum band gap range at 1.8 eV [6]. Ge (0.66 eV) and
CdS (2.45 eV) for example, have band gap energies outside of the optimum range,
which means that those materials show limited conversion efficiencies. Ge is usually
used to improve conversion efficiency of amorphous silicon cells [7], whereas, CdS
is used to improve conversion efficiency in CIS and CdTe cells [8]. In general, on the
basis of the band gap, materials used in TFSCs such as GaAs and CdTe have higher
theoretical conversion efficiency than crystalline silicon, as they show band gap
energies close to the optimum value of approximately 1.5 eV [8].

Thin film materials have higher light absorption capabilities than crystalline sili-
con as they have a direct absorption profile. Therefore, they can be shaped thinner
than conventional silicon which must cut on wafers. For example, 1 pm of a GaAs
direct semiconductor is sufficient to absorb the same quantity of the photons light
than 100 pm of an indirect silicon semiconductor. CIS or CIGS are direct band gap
polycrystalline materials with high absorption coefficients in the order of 10> cm™,
allowing the active layer only to be about 2 pm [9]. Some CIGS-based solar cells

3
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usually introduce a thin film of CdS on the top of the CIGS layer as a buffer layer,
in order to ensure the electrical transition between the CIGS layer and the window
layer (the front of the cell). Zinc, molybdenum, tin, and aluminum are used in
these cells as front and back contacts or components of the layers.

The efficiency of the energy conversion process is determined by the materials
parameters and technical design of the solar cell. Theoretical research on TFSCs
indicates that, devices could achieve conversion efficiencies up to 25% under lab
conditions [10]. In addition, efficiencies of cells can substantially increase by stack-
ing interconnected cells, which could achieve up to 41.9% for tandem (two cells)
and 50% for multi cells [11]. Concentrator systems and devices used to track the
sun can be another way to improve efficiency of PV systems. For example, the use
of terrestrial concentrator GaAs/Ge solar cells achieved conversion efficiency up to
36.9% [12]. The first TFSCs had conversion efficiencies of 8-12% [4]. Table 1 pres-
ents the record lab efficiencies for cells and modules of different technology. Note
that these are just record lab efficiencies, not commercially guaranteed efficiencies.

Crystalline silicon-based technologies continue to dominate the world market
share with about 95% of the total production in 2017 [26]. The share of multi crys-
talline technology is now about 62% of total production [26]. In 2017, the market
share of all thin film technologies counted for about 5% [26]. Amorphous silicon
holds 4% of this part followed by cadmium telluride with 1%. The others, especially
CIGS and thin film silicon, although already available at the commercial stage still
represent a negligible part of the market.

Thin film materials such GaAs, GalnP,, and CIGS have been investigated for
the development of concentrator cells. Concentrator cells have been designed to
increase the intensity of the solar radiation on PV cells through the use of optical
lenses. They consist of optical lenses, a cell assembly, a housing element, a second-
ary concentrator to reflect off-center light rays onto the cell, a mechanism to dis-
sipate excess heat produced by concentrated sunlight, and various adhesives and
contacts [27]. The main advantages of concentrator cells are: they reduce the num-
ber or size of solar cells used, enhance the power output, and enhance the solar cell
efficiency under concentrated sunlight [8]. A conversion efficiency of 32% has been
reported for concentrator cells [28]. This other way to increase the cells efficiency
nevertheless presents some drawbacks: they involve expensive tracking systems and

Technology Cell efficiency (%) Module Description cell/module
efficiency (%)

Crystalline 26.7+0.5 244+ 0.5 Kaneka [14]/Kaneka (108 cells) [14]

silicon

Multi crystalline 223+04 199+04 FhG-ISE [15]/Trina solar (120 cells) [16]

silicon

CIGS 21.7+0.5 192+ 0.5 Solar Frontier [17]/Solar Frontier (70
cells) [18]

CdTe 21.0+ 0.4 186 +0.5 First Solar [19]/First Solar [20]

Thin film silicon 10.5+0.3 - CSG solar [21]/

Amorphous 10.2+0.3 91 AIST [22]

silicon

GaAs 288 +0.9 251+0.8 Alta devices [23]/Alta devices [24]

CZTS 10.0+ 0.2 - UNSW [25]

Table1.

Confirmed terrestrial record cell and module efficiencies measured under the global AM 1.5 spectrum (1000 W/m?)
at a cell temperature of 25°C (IEC 60904-3: 2008, ASTM G-173-03 global) [13].
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more precise controls than the traditional flat plate systems, they generate higher
operating temperatures, which can decrease the long-term stability and lifetime
of the PV cells. Concentrator cells were first designed for space applications, but
modules for terrestrial applications are already commercially available [8].

2.2 The manufacturing processes

It is known that the complexity of solar cells and modules manufacturing
strongly raises their costs. Conventional silicon is handled in different many ways,
complicating therefore fabrication processes. First, silicon raw material is melted
at very high temperatures and grown into a silicon ingot. Then, the ingot is molded
and sawn into individual wafers for cell processing [3]. After testing, individual
cells are connected together in a suitable electrical configuration. Finally, the con-
nection circuit is hermetically packaged in a weatherproof flat container, typically
with an aluminum frame. Figure 2 shows the flowchart describing the complete
process to manufacture a conventional crystalline silicon-based module. The
process requires more than 20 separate steps before a module is complete.

In contrast to crystalline silicon, thin film manufacturing steps are very simple.
For example, the connection of the circuit from individual cells is removed. Instead
of processing and handling ingots, wafers and cells, the final circuit is directly
fabricated on a single large substrate, usually glass [3]. Thin film circuits require
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Figure 2.
Different process steps for fabrication of crystalline silicon modules [3].
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Figure 3.
Different process steps for fabrication of thin film modules [3].

the deposition of three main layers namely a back contact or a base electrode layer
usually deposited on glass, a semiconductor layer and a transparent window layer
also acting like a conductor front contact as it is typically seen in Figure 1(c). The
semiconductor layer is divided into the absorber and buffer layers. The stack of the
absorber layer in one side and the buffer and window layers in another side creates
an efficient n-p PV heterojunction. In TFSCs, the crucial phenomena of charge car-
riers generation and separation occur within the absorber; this layer therefore plays
an important role in defining the electrical output parameters of the solar cell and
usually confers its name to the technology. We have for instance CdTe for cadmium
telluride based PV technology, CIGS for a range of chalcopyrite based PV technol-
ogy and CZTS for a range of kesterite-based PV technology [3, 29].

An important advantage of thin film PV module manufacturing is found in the
monolithic series interconnection of individual cells. Thin film cells are intercon-
nected through simple patterning steps integrated into the processing line. The
patterning steps achieve the integrated series interconnection from cell to cell on
the circuit as shown in Figure 3. Three scribes between deposition steps complete
the cell definition, separation and interconnection. A transparent conductive oxide

(TCO) can also be integrated to the system for photon absorption optimization [29].

3. Chemicals and materials used in the fabrication of thin film cells and
modules

To produce thin film PV devices, a variety of chemicals and materials is
used. The types and quantities of chemicals used will depend on the type of the

6
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CIS CIGS CZTS GaAs CdTe Cu,S a-Si
Cadmium Cadmium Cadmium Arsenic Cadmium chloride Ammonium chloride Acetone
Copper Copper Copper Arsine Cadmium Ammonium fluoroborate Aluminum
Hydride gas Gallium Hydrogen selenide Gallium Molybdenum Cadmium sulfide Chloro-silanes
Hydrogen sulfide Indium Hydrogen sulfide Hydrochloric acid Nickel Chromate coating Diborane
Hydrogen selenide Molybdenum Molybdenum Methane Sulfur Copper Hydrochloric acid
Indium Selenium Selenium Phosphine Tellurium Cuprous chloride Hydrofluoric acid
Molybdenum Zinc Thiourea Trichloroethylene Thiourea Gold Hydrogen
Selenium Tin Triethyl gallium Tin Hydrochloric acid Isopropanol
Zinc Zinc Trimethyl gallium Hydrogen sulfide Nitrogen
Methanol Phosphine
Nickel Phosphoric acid
Nitrogen Silane
Polyvinyl butyral Silicon tetrafluoride
Silicon monoxide Silicon
Sodium chloride Sodium hydroxide
Tantalum pentoxide Tin
Zinc
Zinc fluoroborate
Table 2.

Chemicals and materials involved in the manufacturing process of different thin film PV technology [8].

A
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technology and the type of cell being produced. One can found also some variability
in the use of chemicals for producing the same type of PV solar cells by different PV
manufacturers. This means that each manufacturer has its own recipe to produce a
type of solar cell. Table 2 gives a general list, but non-exhaustive of chemicals and
materials used in the manufacturing of some TFSCs and modules.

In TFPV technology, only few amounts of semiconductor materials are neces-
sary to produce thin or ultra-thin layers of a solar cell. The amounts of chemicals
and materials used in the manufacturing of TFPV devices vary depending on the
type of cell being produced. For example, the quantity of cadmium in a CIS PV
module is evaluated at 0.04 g/m” and in a CdTe PV module at 5 g/m” [30]. Research
allowed reducing significantly the amount of cadmium in PV devices by using
light-trapping methods [8]. These methods have led to reduce the thickness of CdTe
layers from 2 to 0.5 pm, corresponding to 5.5 and 0.55 g/m” amount of cadmium,
respectively [8]. A diversified number of acids and corrosive liquids are used sensi-
bly in large quantities during the manufacturing processes. These chemicals, similar
to those used in the general semiconductor industry, and including sulfuric acid,
hydrochloric acid, hydrogen fluoride and nitric acid are primarily used for clean-
ing wafers in the case of crystalline silicon or for removing impurities from raw

Material Source DOT hazard classification Critical effects

Arsenic GaAs Poison Cancer, lung

Arsine GaAs (CVD) Highly toxic gas Blood, kidney

Cadmium CdTe, CdS, Poison Cancer, kidney, bone

CdcCl,

Diborane a-Si dopant Flammable gas Pulmonary

Diethyl silane a-Si deposition Flammable liquid

Diethyl zinc Pyrophoric liquid

Dimethyl zinc Spontaneously combustible

Hydrochloric acid a-Si, GaAs, Corrosive material

Cu,S/CdS

Hydrofluoric acid a-Si Corrosive material

Hydrogen a-Si Flammable gas Fire hazard

Hydrogen selenide CIS Highly toxic gas Irritant

Hydrogen sulfide CIS, Cu,S/CdS Flammable gas Irritant, Fire hazard

Indium CIS, CIGS Not regulated Pulmonary, bone

Methane GaAs Flammable gas Fire hazard

Molybdenum Toxic and corrosive gas

hexafluoride

Oxygen x-Si Gaseous oxidizer

Phosphine a-Si dopant Highly toxic and pyrophoric Irritant, fire hazard

gas

Phosphorus x-Si Corrosive material Irritant, kidney

oxychloride

Selenium CIS, CZTS Poison Irritant

Silane a-Si deposition Pyrophoric gas Irritant, fire, explosion
hazard

Silicon tetrafluoride a-Si deposition Toxic and corrosive gas
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Material Source DOT hazard classification Critical effects
Tellurium CdTe Not regulated Cyanosis, liver
Tertiarybutyl arsine Pyrophoric and highly toxic
liquid
Tertiarybutyl Pyrophoric liquid
phosphine
Trimethyl aluminum Pyrophoric liquid
Trimethyl gallium GaAs Pyrophoric liquid
Tungsten hexafluoride Toxic and corrosive gas
Table 3.

Hazard classification of chemicals typically used in PV module manufacturing [31, 32].

semiconductor materials. Solvents like acetone, ethanol and 1,1,1-trichloroethane
are also used for cleaning in different steps of the fabrication processes.

Many hazardous materials as well as explosive and toxic gases are involved in the
manufacturing processes of thin film PV cells and modules. Table 3 presents a general
list of some materials and chemicals and their description, classified as hazardous by
the Department of Transportation (DOT) in USA and used in the whole PV industry.
But the amounts and recipes vary from one manufacturer to another. Moreover, it is
possible that some of these chemicals may no longer be used for PV devices produc-
tion as the fabrication processes are constantly changing and evolving [8].

The wastes generated by the semiconductors materials used in TFPV industry
are in general non-negligible. Acids and solvents each represented about one-third
of the total wastes by weight (about 7000 tons) [33]. About 35% of the semiconduc-
tor wastes were evacuated as diluted acid solutions to sewage treatment plants and
37% were sent to offsite treatment facilities. About 27% of the total wastes were
released to the atmosphere. Only 0.8% of the total wastes were discharged directly
to the surface water and 0.015% to the landfills [33].

4, Potential health and environmental hazards

The manufacturing of PV devices includes some chemicals which can be toxic
or harmful to the humankind. The potential for health concerns is not only depend
on the material harmful characteristics, but also on certain conditions which must
be taken into account. For example, in addition to harmful characteristics of the
chemicals, their concentration must be high enough to constitute a real problem in
a given environment: a human or an animal must be in the surroundings of where
the device or compound is used; there must be a total exposition process from the
compound to the environment. Most often, the primary persons exposed to the
PV manufacturing residues are the plant workers. The easiest exposure route for
workers is inhalation of vapors or dusts and also via direct contact if spills occur [8].
Another route for workers to be infected by chemicals resulting from manufactur-
ing processes could be accidental ingestion. The ones outside a manufacturing envi-
ronment could be infected by chemicals via inhalation from stack emissions, elusive
air emissions or from accidental release after fire or explosion [8]. But the exposure
of nearby residents or other workers would be less than the plan workers because
the chemicals would be dispersed in the ambient air after their emission. There are
possibilities for lands containing spent PV modules to pollute the environment. For
example, at the surroundings of spent PV modules, groundwater seepage could
reach a drinking water source or river; but in both cases, there would be dilution
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(not totally) of the waste before the water was used. In short, any vapor emissions
or groundwater seepage would be diluted by the ambient air or by the water before
reaching nearby residents.

It is well known that the fabrication of PV cells and modules needs the use of
more or less large quantities of solvents and acids for synthesis and cleaning, gases
for depositing ultra-thin film of semiconductors materials and metals according to
the type of PV cell or module being fabricated. Most of these chemicals are highly
toxic and harmful for humans and environment. Here are discussed some health
and environment issues caused by chemicals hazards related to materials’ toxicity,
flammability, explosiveness, and carcinogen nature. Below is a summary of poten-
tial health and environmental issues concerning the manufacture and the use of
some thin film technologies such as CdTe, a-Si and CI(G)S.

4.1 Cadmium telluride (CdTe)

The manufacturing of CdTe solar cells can cause occupational health risks asso-
ciated with the toxicity of the main constitutive materials such as CdTe, CdS, and
cadmium chloride (CdCl,). Since cadmium compounds are usually used in powder
and in liquid form, the primary route of exposure in manufactory settings is inhala-
tion of cadmium-containing vapors or dust or ingestion of spills if this occurs.
Processes in which cadmium compounds are used or produced in the form of fine
fumes or particles present more risks to health, because they promote the absorp-
tion of these fine particles by the lung and thus can cause lung cancer. A long-term
exposure can also have harmful effects on bone and kidney [32]. In addition, the
inhalation of cadmium-containing vapors or dusts can result in metal vapor fever,
pneumonitis, pulmonary edema, and finally death [32]. Since cadmium is produced
primarily as a by-product of zinc mining, the levels of Cd production is fixed by the
levels of zinc production. Because Zn is produced in large amounts, considerable
amounts of Cd are also generated as by-product, without taking into account the
amount used or required in PV technology. If the amount of Cd generated as a by-
product of zinc is not totally absorbed by the whole market, it is discharged to the
environment as hazardous waste. Thus, encapsulating Cd in CdTe for PV modules
fabrication could be a trusty way to preserve the environment of hazards that can
cause free elemental Cd. CdTe is more stable and insoluble to water; as such, it may
be less toxic or harmful than free elemental Cd.

CdTe and CdS thin films are solid and are packaged into thick layers of glass or
a waterproof container. At ambient conditions, the vapor pressure of CdTe is zero.
Therefore, it is impossible for any vapors or dust to be released when using CdTe
PV modules. The only or the more plausible way for cadmium to be released and
absorbed by residents is via consumed modules in residential fires. Even in this way,
flame temperatures in residential fires typically 800-1000°C, are not sufficient to
vaporize CdTe [34]. The melting point of CdTe is 1041°C, and evaporation starts
at 1050°C. The melting point of CdS is 1750°C [34]. Previous studies showed that
CdTe releases are not probable to happen during residential fires or accidental breaks
[35-37]. The potential for CdTe emissions could occur only in the case of industrial
fires or from incinerating spent PV modules. In the first case, the fire itself probably
would cause much greater risk than any potential Cd emissions [38]. The second case
can happen only if CdTe modules end in waste-incineration streams [32].

4.2 Amorphous silicon (a-Si)

Amorphousssilicon based solar cells are usually fabricated using the plasma
enhanced chemical vapor deposition (PECVD) technique. Silane gas (SiH,), mainly
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used as precursor, is extremely pyrophoric and represents the main safety hazard of
this technology. It can spontaneously ignite for lower concentrations ranging from
2 to 3%, depending on the carrier gas. Due to the high pyrophoric nature of silane
and even for concentrations lower than 2% in the carrier gas, pyrophoric footprints
can be found locally if mixtures are not complete. Mixtures could be metastable and
ignited after a certain time, for silane concentrations greater than 4.5% [32].

Amorphoussilicon solar cells contain a large concentration of hydrogen atoms
about 10%, as they are crucial for the material electronic properties [3]. But, the
technology usually refers to use the words “amorphous silicon” instead of “hydro-
genated amorphoussilicon (a-Si:H),” because “unhydrogenated amorphous silicon”
is of no use in electronic devices [3]. Hydrogen used in amorphous silicon manu-
facturing is explosive and flammable [32]; therefore, it is necessary for PV manu-
facturers to use highly sophisticated gas handling systems to minimize and even
avoid the risks of fire and explosions. One efficient way to overcome these hazards
is to store silane and hydrogen gases in bulk from tube trailers to avoid changing gas
cylinders. Others toxic gases such as arsine (AsH3), phosphine (PH;) and germane
(GeHy), used as doping-gases in the amorphous silicon manufacturing cannot pose
any serious hazards to the public health or the environment if they are used in very
small amounts. However, leakage of these gases should be avoided because it could
cause significant occupational risks.

4.3 Copper indium (gallium) diselenide (CI(G)S)

CIGS thin films can either be deposited by the thermal co-evaporation of the
constitutive elements, or by the fast deposition of metal precursor layers which
then react in a subsequent processing step to form the final compound [3]. In CIGS
TFSCs, a very thin film of cadmium sulfide (CdS) is deposited by chemical bath
method and acting as a buffer layer. However, CIGS solar cells freed of toxic cad-
mium have already been successfully produced [39]. The toxicity of copper, indium,
gallium, and selenium is considered benign. In addition, elemental selenium is
capital in the human nutrition; daily absorptions of 500-860 pg of selenium are
acceptable for long periods [40]. Although elemental selenium has only a moder-
ated toxicity associated with it, hydrogen selenide (H,Se) used in the manufacture
of CIGS TFSCs is highly toxic and is dangerous to life and health [32]. Hydrogen
selenide acts like arsine gas on human body even though its vapor pressure is lower
than that of arsine. Moreover, it can oxidize to the less toxic selenium on the mucous
membranes of the breathing system. The manufacturing system should be enclosed
under negative pressure, and should be exhausted through an essential control
scrubber to prevent hazards from highly toxic H,Se gas. Associated hazardous
chemicals can be minimized by using safer alternatives methods like flow restrict-
ing valves and other safety options presented in detail by Fthenakis [41]. Some
studies have shown that CIS and CGS have mild systemic toxicity and have shown
no effects on ovulation, reproduction, liver and kidney [8]. But CIS was found to be
less toxic than CGS and CdTe [8].

5. Methods to prevent environmental concerns

The releases of chemicals in form of vapors or spills from the PV industry
constitute the real hazards to the public health and to the environment. A variety of
treatment methods or ways have been developed to manage or to minimize wastes
produced by PV industries. These methods include waste minimization and recy-
cling of PV modules at the end of their life.
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5.1 Waste minimization

Waste minimization is usually employed in the semiconductor industry, and is
also appropriate to the PV sector. It includes reuse of rinse water after treatment,
shifting toward less toxic chemicals as possible, control of spills and leaks, reduc-
tion of vapor losses, and selection of process that use fewer hazardous chemicals
[8]. Some of these methods are not broadly used in the semiconductor sector due
to the requirement of highly purified materials. The main goal to reuse processed
chemicals in the semiconductor sector is to limit amounts of some harmful solvents
and acids. A lot of changes have been successfully made in the manufacturing
processes such as using less toxic materials instead of hazardous and replacing acid
bath processing by acid spray in cleanings [33]. Splitting of spent solvents by type
like chlorinated and non-chlorinated solvents can help increasing the volume of
solvents that can be easily recycled [8].

Another way to minimize wastes generated during the fabrication of thin film
solar cells and modules is reducing the amounts of toxic elements. For example, the
possibility of reducing the quantity of toxic cadmium in the synthesis of CdS thin
films, which plays the role of the buffer layer in CdTe and CIS solar cells has been
investigated. It was found that by varying the solution concentration and tempera-
ture in the chemical bath deposition process for instance, the typical concentration
of cadmium can be reduced up to 10 times [42]. These different ways to operate can
help reducing substantially the amount of wastes generated during the PV manu-
facturing processes.

5.2 Recycling

It will be many years before most PV panels come to the end of their life (about
30 years), so it is needed to put in place some recycling schemes to prevent in time
the harmful effects of spent panels on the environment. Some major PV manu-
facturers have experienced a promising approach called “cradle to cradle” [8]. The
concept of this approach is to recycle the toxic materials of the process into new
products, which are less or not at all toxic. This approach has enabled reducing the
potential for release wastes into the environment, and enhancing the amount of
new resources that must be obtained.

There are different ways or models of recycling PV modules implemented by
PV manufacturers. Deficient PV systems from manufacturing plants and spent PV
modules are collected by manufacturers for being recycled. The first intent was to
apply the electronics model of recycling, which involves an intermediate company
that would gather the spent PV modules, dismount them, and deal the usable parts.
Unfortunately, this model is less suitable to the PV sector, because usable materials
are very thin, and therefore, the modules are difficult to dismantle. An efficient way
for recycling PV modules is to use large metal smelters to melt scrap PV modules.
For example, save cadmium from CIS modules would need the use of a copper
and zinc smelter, whereas CdTe cannot be melted in a zinc smelter as cadmium is
a by-product of zinc mining. A method of recycling CdTe modules and developed
by Solar Cells Inc. involves dismantling of the module, followed by glass milling
and separation of the metals following a combination of physical and chemical
methods such as chemical dissolution, mechanical separation, precipitation, and
electrodeposition [43]. By this way, about 80% of the original tellurium was saved.
Another method for recycling CIS and CdTe modules, and developed by Drinkaard
Metalox Inc. uses chemical stripping, electrodeposition, precipitation, and evapora-
tion. About 95% of tellurium and 96% of the lead for cells connection were saved
by combining these different methods. This method allows the potential reuse of
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the substrate, because the metal conducting layer remains connected to the glass
substrate after the separation of the elements [44]. A method of recycling CIS and
CdTe modules based on electrochemical reactions in a closed loop system has been
experienced at the early of years 2000 By Menezes et al. [45]. This approach could
also lead to improve efficiency in the original CIS solar cells.

In addition to the environment safety, another major reason for developing
relevant and cost-effective methods for recycling PV modules is the scarcity of
some of the exotic elements used in PV industry. Reserves of some elements like
germanium, indium and tellurium are low and continue to decrease with time [8].
Considering that the TFPV technology is still growing, it is needed to develop more
feasible ways to recycle PV materials in order to preserve their reserves in the earth
crust.

6. Conclusions

This chapter has shown the potential of some materials and chemicals used in
the manufacture of thin film PV solar cells and modules to be hazardous. These
hazardous chemicals can pose serious health and environment concerns, if proper
cautions are not taken. Hazards could arise first from the toxicity and explosiveness
of specific gases, then could affect occupational health and, in some cases, public
health through accidents or elusive air emissions. Accidental releases of toxic gases
and vapors can be prevented by minimizing wastes produced during the processes
through choosing safer technologies, processes and less toxic materials. Recycling
is expected to be the preferred disposal option for spent PV modules in the future,
in order to minimize the potential environmental impacts and recover source of
metals. Research is ongoing to build feasible methods of recycling spent modules for
environmental safety.
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Third-Generation Solar Cells: Toxicity and Risk of Exposure
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Dedicated to our colleague and friend Michael Grdtzel

Solar energy is considered clean energy, and its use is predicted to increase in the near future. Most installed
units today are crystalline solar cells, but the field is in constant development, and when the first dye sensitized
solar cell was published by Grditzel and O’Reagan a new, third-generation, solar power was born. Highly toxic
metals are used to produce the photovoltaic units today, and with the predicted increase in solar cell installation,
the human health hazards of these panels could become an issue. Additionally, many of these materials are used
in their nanoform, which is associated with an additional risk. In this article, we discuss the technology behind
the third-generation solar cells with its valuable use of nanotechnology as well as the possible health hazard
when such nanomaterials are used in solar power units. We will show that the main exposure will occur either
during the development and production phases or at the end-of-life stage of the solar cells, where toxic material
can leach into landfills, and subsequently into the environment and impact the ecosystem directly, or humans
indirectly through edible plants or drinking water.

Keywords: nanosafety, Grdtzel cells, solar power, occupational and public safety, photovoltaics, nanotechnology,
photochemistry.

1. Introduction

The first solar cell (SC) in Switzerland was installed in
1982, and since then, the use of solar power has
increased steadily (Figure 7). At the end of 2018, 1945
GWh had been produced by solar panels, which
corresponds to the energy needs of half a million
households.!! The European Union installed a total of
131.9 GW of solar panels in 2019 with the largest solar
power producers being Germany, Spain, The Nether-
lands, France and ltaly.” The global photovoltaic (PV)
energy systems represented 513.2 GW in 2018, out of
which 54% were installed in the last three years.¥! In
2017, Switzerland accepted the new energy strategy
2050 that has defined the first milestone as producing
7 TWh with solar power by 2025.

=g LT
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Figure 1. Cumulative photovoltaic capacity connected in the
EU*) and Switzerland™ per year.

Solar power is considered a clean source of energy,
since it neither releases any CO, nor creates any waste
in the energy production process, and with the urgent
requirements for clean energy it is expected that the
solar power development continues over the coming

Supporting information for this article is available on the
WWW under https://doi.org/10.1002/hlca.202000074
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years. Solar cell production is, however, not a green
process, an issue that will have to be mitigated before
the technology would be ready to take over the
energy market.

While solar power is a very promising prospect,
there are still some weaknesses in the technology in
terms of conversion rate and stability. Extensive
research is ongoing to produce new generation SC
(Figure 2) with improved properties, and in the last
decade, the third generation SC has reached the fame
of the previous technologies. The most promising
prospect seems to be the combination of established
strategies with nanotechnology, like for example the
halide perovskite SC, that have been studied exten-
sively in the last years.

Nanotechnology has shown its usefulness in almost
all industries, and the use of nanomaterials (NM) in
consumer products is growing steadily. NM differ
significantly from their bulk counterparts, as they have
a much larger active surface that gives them extra-
ordinary characteristics in terms of strength, conduc-
tivity and chemical reactivity. NM are used in many
consumer applications to increase material strength,
transport of pharmaceuticals as drug carriers and also
in the field of solar energy.

Using NM instead of the corresponding bulk
materials to produce SC significantly reduces produc-
tion costs and gives thinner and more flexible units
that are easier to install. NM in photovoltaics range
from titanium dioxide crystals in dye-sensitized solar
cells (DSSC) to the use of lead halide perovskites.> =
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While these new technologies have extraordinary
potential in terms of environmental benefits and costs,
health hazards involved with the technology must be
evaluated. PV panels are partly made up of toxic
materials and NM that could affect the health of
humans through occupational or environmental ex-
posure. The use of NM in research & development and
production is one of the biggest challenges for health
and safety specialists. The toxicity of these materials is
not fully known or understood, and occupational
exposure is difficult to estimate due to the high
amount of ambient NM and lack of specificity of
measurement methods. In this article, we have focused
on the occupational and public health hazards that
could arise from the use of NM in third generation SC,
in particular what we can call the ‘dye-family’ of SC
including dye-, quantum dot (QD) and perovskite-
sensitized SC, and we will discuss some mitigation
strategies to protect workers from these hazards.

2. Photovoltaic Energy

The operating principle of PV cells is based on the PV
effect discovered by Edmund Becquerel in 1839, which
consists in the generation of an electric voltage in
certain types of materials when they are exposed to
light.'%
PV technology was born in 1954 in the Bell labs
when Daryl Chapin, Calvin Fuller and Gerald Pearson
developed the first silicon PV cell with an efficiency of
6%, in which the term efficiency corresponds to the
ratio between the generated maximum power and the
incident optical power."! Initially used in aerospace
applications, the interest in photovoltaics increased in
the 1990s when people started looking into alter-
natives to fossil fuels. As a consequence, PV produc-
tion has expanded at a rate of 15-25% per year, and
the cost of this new technology has decreased.!'”
The three basic elements to generate a photo-
current in a SC are:!'!
¢ a light-sensitive material, where the incident pho-
tons can generate charge carriers;

e separation of charge carriers;

e an external circuit to collect the photo-generated
charge carriers.

PV technologies are classified into three genera-
tions according to their appearance on the market
(Figure 3), and they can be made using a p-n junction
(first and second generation), a photoelectrochemical
system (third generation sensitized SC) or a hetero-
junction (third generation).
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General requirements for the ideal SC material
are:14
¢ bandgap in the visible near-infrared region;

e direct band structure;

¢ readily available, non-toxic materials;

e easy, reproducible deposition technique, suitable for
large-scale production;

e good PV conversion efficiency;

¢ long-term stability.

The first generation of SC is based on mono- or
polycrystalline silicon, which is so far the predominant
technology on the market. The disadvantages are the
cost, the complex process of manufacturing and
assembly, and the large amount of highly purified
silicon needed as raw material."™ The second gen-
eration is based on thin film technologies. A thin layer
of semiconductor material - from a few nanometers
to tens of micrometers - is deposited on a substrate
such as glass, stainless steel, or plastic. The small
amount of semiconductor needed allows to reduce
the cost and to build flexible devices. The most used
materials in this case are amorphous silicon, cadmium
telluride, copper indium gallium diselenide, copper
indium diselenide and gallium arsenide. However,
there are some concerns and drawbacks related to this
technology too: amorphous silicon is easily degrad-
able, cadmium is highly toxic, tellurium is a rare
element, and the other type of thin films have higher
manufacturing costs.'>'®" Moreover, they have on
average a lower efficiency compared to the first
generation."® The third generation includes all non-
silicon based technologies such as organic/semi-
organic PV panels, perovskite solar cell (PSC), dye
sensitized solar cells (DSSC) and QD cells. These new
technologies should allow a reduction in the costs and
a higher efficiency thanks to alternative mechanisms
of energy conversion, bringing together the advan-
tages of both first and second generation.l'® Although
they are today mainly at the laboratory stage, they are
quite promising for future applications, and will soon
gain their place in the market as shown in a recent
study of the International Renewable Energy Agency
(IRENA) and International Energy Agency (IEA).'”]
Results from this study are reported in Table 1 where
the percentages represent the market share of PV
panels by technology groups in the years 2014 (real
data), 2020 (projection), and 2030 (projection).
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Figure 3. Best research cell efficiency in 2020 for the 3rd generation solar cells. Data from the ‘Best research cell-efficiency chart’ by

the National Renewable Energy laboratory (NREL).1*®

3. Grdtzel Cells and The Third-Generation
Photovoltaic Cells

3.1. History

The relatively high cost and complicated manufactur-
ing of first and second generation SC has stimulated
the development of new PV technologies, the third-
generation PV cells (Figure 3). Employment of new
concepts using semiconductor nanoparticles has the
potential to overcome the Shockley—Queisser limit of
30%"® power efficiency for single-bandgap SC and
thereby reach efficiencies of up to 95%."

Notably, the first dye sensitized solar cell (DSSC)
was published in 1991 by Grdtzel and O'Regan.*” They
demonstrated a cell that uses nanoporous TiO,
electrodes to increase the roughness of the surface,
and thereby increasing the number of dye molecules
attached to the surface. The cell reached conversion
efficiency of 7.1-7.9% in artificial sunlight and 12% in

diffuse sunlight. They showed that quantitative con-
version using nanostructured titanium oxide and a
charge transfer dye could theoretically reach quantita-
tive conversions, and the article was the starting point
of a new generation in photovoltaics.2% Since then,
there has been a rapid development of DSSC, with the
last certified power conversion efficiency (PCE) for
DSSC is 12.3% obtained with a zinc—porphyrin co-
sensitized DSSC by the Grdtzel group in 2011.21 A
comparable result was obtained in 2019 by Zhang
etal. with a DSSC containing a triazatruxene-based
sensitizer (ZL003) that showed a certified PCE of
12.4%. This was quite a promising result since the
experimental PCE for their DSSC based on ZL001 and
ZL003 reached even higher PCE of 12.8% and 13.6%
respectively, already showing potential for future
improvements.'??

In order to improve the efficiency and stability of
DSSC, there have been efforts in finding alternatives to
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Table 1. Percentages in the table represent the market share of
PV panels by technology groups in the years 2014 (real data),
2020 (projection), 2030 (projection). Reproduced from Interna-
tional Renewable Energy Agency (IRENA) and International
Energy Agency (IEA), 2016. End-of-life management: solar PV
panels.!'”!

Technology 2014 2020 2030
Silicon- Monocrystalline 92% 733% 44.8%
based (c-Si) Poly- or multicrystalline

Ribbon

a-Si (amorph/micro-

morph)
Thin-film  Copper indium gallium 2% 52% 64%
based (di)selenide (CIGS)

Cadmium telluride (CdTe) 5% 52% 47%
Other Concentrating solar PV 1% 12% 0.6%

(CPV)

Organic PV/dye-sensitized 58% 87%

cells (OPV)

Crystalline silicon 87% 25.6%

(advanced c-Si)

CIGS alternatives, heavy 06% 93%

metals (for example, per-
ovskite), advanced IlI-V

liquid electrolytes and molecular dyes. Liquid electro-
lytes have some technological limitations such as dye
desorption, solvent evaporation and degradation, or
seal imperfections. A solution to these issues has been
proposed by Tennakone et al. who built the first solid
state SC, where the dye molecules were inserted
between a n-type semiconductor layer and a p-type
semiconductor layer.®! Although the efficiency of this
prototype was quite low (0.8%), this first attempt
opened the path towards a new class of solid state
DSSC with improved efficiency and stability.”?”
Another way to improve the DSSC efficiency is to
find alternatives to the current molecular dyes. The
most promising alternatives to them are QD, and
perovskites. QD are semiconductor nanoparticles, and
they are quite promising as sensitizers due to their
tunable band gap properties and high absorption
coefficient, and at the same time, they require low-
temperature solution processing. The energy bandgap
can easily be tuned by varying the size with smaller
QDs showing a blue-shifted energy spectrum and
larger QDs having a red-shifted energy spectrum.®
This means that combining QDs of different sizes it is
possible to capture a larger portion of the light
spectrum of the sun. The first QD solar cell was
developed by Zaban et al. in 1998, and It was based
on InP QDs attached to mesoporous TiO,.2*! An
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improvement was obtained in 2002 in the Grdtzel
group, where Plass etal. built the first solid-state
quantum dot sensitized solar cell, which reached an

efficiency of 0.49%.2% There are also other types of
| 2829)

QD SCP" such as Schottky junction solar cel p-n
junction  solar cells  (homojunction®%3"  or
34-36]

heterojunction®*33) and hybrid QD-polymer SC,'
but at the moment, they are all less efficient than QD
sensitized SC. The last maximum certified PCE was
reached in 2019 is 16.6% for a mixed cesium and
formamidinium lead triiodide perovskite system
(Cs;_,FA,Pbl5),B”" which brings together the best of
QDs and perovskite properties in a QD sensitized solar
cell. Perovskites have been known since 1939, when
the mineral calcium titanium oxide (CaTiO;) was
discovered in the Ural Mountains of Russia by Gustav
Rise, but they were first applied for SC in 2009 by
Kojima and coworkers.*8 They used an organometal
halide perovskite as a visible-light sensitizer obtaining
an efficiency of almost 4%. A big improvement was
obtained in 2012, when Kim et al. fabricated the first
solid state PSC reaching an efficiency of 9.7%.3¥ The
present records in efficiency are 25.2% obtained at the
Korea Research Institute of Chemical Technology in
2019 for a PSC, and 29.15% obtained at the
Helmholtz-Zentrum Berlin in 2020 for a SC made of
perovskite in tandem architecture with Silicon./*®! PSC
have recently outperformed other kinds of DSSC and
are widely considered the most promising solution for
future energy generation systems.!"

Two other important families of SC worth to
mention are organic and inorganic SC. Organic SC are
made of thin film polymers and small molecules and
they have the advantage of being flexible, low weight
and low cost.*? Since the first organic cell fabricated
in 1958 by Kearns and Calvin,*® much progress has
been made in this field. Nowadays the highest certified
PCE is 17.4%, reached in 20181 Inorganic SC
belonging to the third generation are the evolution of
the thin film technology of the second generation.
Due to the toxicity of cadmium and the rarity of
indium and tellurium, a big effort has been spent in
finding alternatives. The possible substituted materials
are compounds containing copper, zinc, tin and
selenium (Cu,ZnSnS, (CZTS), Cu,ZnSnSe, (CZTSe), and
Cu,ZnSn(S,Se), (CZTSSe)). This family of compounds
has a tunable bandgap, a high absorption coefficient,
and is made of non-toxic and quite abundant
elements. The first CZTS solar cell was built in 1997
and it reached an efficiency of 0.66%.“*! The current
certified record is 12.6% in 2013 obtained in the IBM
labs.[46]
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So far, only DSSC and organic SC have found some
commercial applications while all the other third
generation SC are still in the laboratory/prototype
phase.®!

3.2. Structure of a DSSC

The difference between DSSC and conventional SC is
the separation of the function of light absorption (the
dye) from the function of charge carrier transport (a
n-type material such as TiO,).?” A DSSC is a photo-
electrochemical cell where the main components are a
dye-sensitized photoanode, a liquid electrolyte and a
counter electrode.*”! The photoanode is a mesoporous
metal oxide layer usually made of TiO, nanoparticles
where the sensitizer is anchored. The photoanode is
deposited on top of a transport conducting oxide
(TCO) such as fluorine-doped tin oxide or indium-
doped tin oxide, but also graphene, aluminum-doped
zinc oxide and doped TiO,. The most common electro-
lyte is an iodide-triiodide electrolyte, while the counter
electrode is usually made of TCO coated with
platinum. When the light illuminates the SC, the
electrons in the valence band of the sensitizer absorb
photons and they acquire enough energy to jump to
the conduction band. The excited electrons are then
injected into the conduction band of the photoanode
while holes are transferred to the electrolyte. The
electrons reach the counter electrode through an
external circuit, while the dye is regenerated by
electron transfer from a redox species in solution, the
oxidized redox mediator diffuses towards counter
electrode.®2%

In the most recent DSSCs the liquid electrolyte
solution has been substituted in order to obtain a solid
state device, but the structure remains quite similar®!
with a metal-based cathode, a hole transport material
(HTM), an absorber layer, an electron transport materi-
al (ETM) and a transparent conductive layer (TCO). The
role of the HTM - such as 2,2',7,7'-tetrakis[N,N-di(4-
methoxyphenyl)amino]-9,9"-spirobifluorene (Spiro-
OMeTAD), NiO, CuO, Cul, Cu,0 and poly(triarylamine)
(PTAA) - is to collect holes from the absorber layer,
transport them towards the cathode and block
electrons. In a similar way the function of the ETM is to
collect electrons from the absorber layer, transport
them towards the anode and block holes. A good ETM
will have high transmittance in the UV-Visible region
so that photons can be easily absorbed by the
absorber layer. Examples of ETM are TiO,, SnO,, SiO,,
ZnO. In general, transport layers need not only to have
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good thermal stability and a good resistance towards
external degrading factors, but also to be non-toxic.

4, Toxicity of Materials in Third-Generation
Solar Cells

With this generation of SC arising, a new range of
materials is being introduced on the market and many
of them are in nanoform. The toxicity of NM is not fully
known, but they are believed to be biopersistent due
to their high stability, and their small size makes it
possible for them to access biological systems. The
most commonly used materials in the third-generation
SC are:

e ruthenium dyes,

o TiO,,

e quantum dots (QD),

¢ lead halide perovskites.

Ecotoxicology data related to SC components is still
lacking,**=>% in particular for the third generation,
since this technology is not on the market yet, and the
main effort is spent in improving their efficiency
leaving aside the ecotoxicological studies.®!

4.1. Sensitizer Dyes

Ruthenium is a rare transition metal that is not used in
large quantities in any consumer products, and
ruthenium compounds are rarely encountered by
people. Industrially, it is used in small amounts as a
hardener, and interest in the metal was sparked by its
use as a sensitizer in the DSSC.3 Ruthenium has a
very rich redox chemistry, and it is also used in
medicine as a less toxic alternative to platinum in
chemotherapeutics.®¥ Ruthenium compounds have
been shown to be both moderately toxic and
carcinogenic.>”

4.2. Titanium Dioxide Nanomaterials

TiO, is a non-toxic metal oxide that is used in many
consumer products, such as sunscreen and paint, and
as a safe whitening agent in toothpaste and food
products. It is not classified as hazardous to humans®®
and a 'no observed adverse effect limit" (NOAEL) of
2250 mg/kg bodyweight after oral exposure has been
widely accepted.®” IARC has categorized TiO, as
possibly carcinogenic to humans (2B) based on results
from lung exposure in rats,”® but rats are particularly
sensitive to lung overload, which could explain the
increased tumor incidence.”® Epidemiological studies
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on workers exposed to TiO, show no evidence of
increased risk of lung cancer from occupational
exposure.””

TiO, NM were until recently considered to be
equally harmless, but recent studies show that nano-
sized TiO, has different biological effects than the bulk
material.*® Cellular damage caused by nanoparticles
generally occurs through oxidative pathways, through
reactive oxygen species (ROS) formation, upregulation
of inflammatory pathways and DNA breakage.®"
Because of the uncertainty arising from NM content
and hazard, the lack of sufficient information for a risk
assessment and by applying the precautionary princi-
ple, the French government banned the use of TiO,
(food additive E171) in food from 2020 on.’%%

There are two main forms of TiO,, rutile and
anatase, that have different physical and chemical
properties. Out of the two, anatase has a larger band
gap, is more chemically reactive and has a more active
surface, properties that make it both more attractive
to use and more toxic./>%%

The toxicity of TiO, NM depends on various
aspects, but among the most important ones are size,
aspect ratio and surface reactivity. TiO, NM can cross
biological barriers and accumulate in tissues and
organs. They are both cytotoxic and genotoxic, and
since hepatocytes are the main metabolizers of NM,
ingestion of TiO, NM can lead to liver injury.®> Hepatic
damage could already be detected in mice at doses of
10 mg/kg  bodyweight when administered for
14 days.[®

TiO, NM can affect the integrity of and cross the
blood brain barrier, accumulate in the brain and cause
oxidative damage to the neurons by disturbing the
oxidant and antioxidant processes, as well as cause
injury  through inflammatory and  apoptotic
pathways.®”%8 Brain damage in the form of morpho-
logical changes and loss of spatial recognition memory
was detected in mice exposed to 5 mg/kg bodyweight
for 60 consecutive days.® Additionally, TiO, NM can
interact with other hazardous chemicals and facilitate
their access through biological membranes by func-
tioning as a carrier, or cause synergistic toxicity.[m]

The large variations in hazard effect doses make it
a challenge to assess the actual risk of TiO, NM
exposure. Not all experiments are done with the NM
size and with the same protocol, which makes direct
comparison unreliable. The difference in hazard level
between NM and bulk is, however, evident when
comparing the adverse effect doses from toxicological
studies: while bulk TiO, is completely inert and the no-
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effect dose is in the gram range, TiO, NM induce
adverse effects already at mg doses.”®

4.3. Lead Halide Perovskites

Using lead halide perovskites is considered among the
state of the art in SC development,”" they have
certified conversion efficiency of more than 25% and
it has been predicted that the methodology can be
commercialized in the near future.’?

While the high PCE shows promise for the future,
public use of lead containing materials, in particular
highly soluble materials such as perovskites, is cause
for concern. WHO lists lead as one out the ten
chemicals of major public health concern, and because
of the known toxicological hazards the use of lead in
gasoline and paint has been phased out, with many
countries banning its use for these applications.””>!

Lead is a highly toxic metal that affects almost all
organs, in particular the central and peripheral nervous
systems,”¥  the hematopoietic’>’%" and  renal
systems,””) and it acts as an immunosuppressant./’87%

In addition, lead is strongly toxic to the reproduc-
tive system of both males and females. Of particular
importance, it can cross the placental barrier affecting
the developing fetus severely, and it can pass through
the breast milk to the newborn child and affect the
development of the brain.2%

Divalent lead acts as a calcium analogue; it can
replace Ca’*, and consequently be stored in bones
and teeth. This storage is sensitive to alterations in
calcium homeostasis and lead can be released into the
blood even years after exposure has occurred. Lead
release can be triggered by pregnancy, lactation and
menopause.®” Lead initially binds to red blood cells
after exposure and is transported to different organs
and tissues through the systemic circulation.®? The
half-life of lead is approximately 30 days in blood, and
10-30years in bone, which leads to significant
bioaccumulation.®*!

The European chemicals agency (ECHA) has deter-
mined ‘no observed adverse effect levels’ (NOAELs) for
the most common endpoints based on epidemiolog-
ical studies (Table 2). Renal and hematological effects
in adults can occur at blood lead levels (BLL) higher
than 60 and 50 pg/dL respectively, while the same
value for the CNS is 40 pg/dL. Reproductive effects can
occur at BLL above 30 pg/dL. Children are particularly
susceptible to lead toxicity because of their soft tissue
that allows for much higher absorption, and their still
developing nervous system. There are no known safe
levels for lead in children, neurological damage in
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Table 2. No observed adverse effect levels values for different endpoints reproduced from the European chemicals agency (ECHA)

lead registration dossier®”!

Health effects endpoint NOAEL Exposed population
Renal system effects 60 pg/dL  Adults
25 pg/dL  Child
Hematological effects 50 pg/dL  Adults
40 pg/dL  Child
Reproductive effects (male) 45 ng/dL  Male adults
Nervous system effects (adult) 40 pg/dL  Adults
Reproductive effects (female) 30 pg/dL - Women of child-bearing capacity
Nervous system effects (fetal developmental effects) during preg- 10 pg/dL  Pregnant women/women of child-bearing ca-
nancy pacity
Nervous system effects (child) 5 ug/dL  Individual child
Nervous system effects (child) 2 ug/dL  Population based child limit

children has been detected at BLL below 5 pg/dL
(Table 2).73 The center for disease control (CDC) in the
US has set 5 ug/dL as a blood level reference value to
identify children that are exposed to lead.®

At cellular level, the toxic mechanisms of lead can
be divided into two groups, oxidative stress and ionic
toxicity.

Oxidative stress is caused both by increased ROS
production, and through depletion of the antioxidant
response. Although lead is not a redox active metal, it
has been shown to increase the generation of ROS.®!
Lead is capable of forming covalent bonds with the
sulfur in glutathione (GSH), the main antioxidant
response, thereby decreasing antioxidant activity and
hindering neutralization of the released ROS.% A
reduction in the activity of antioxidant enzymes has
been identified in lead-exposed workers.®788]

In the blood, lead interferes with the heme syn-
thesis, which leads both to decreased levels of
hemoglobin that is, anemia, as well as build-up of the
heme precursor delta-aminolaevulinic acid (ALA),
which is itself harmful to neurons.

The ionic toxicity is due to substitution of other
divalent cations, in particular calcium, with lead and
thereby interfering with biological processes. Calcium
homeostasis is crucial for cell survival,®" and lead
binds to calcium-activated proteins with higher affinity
than calcium itself. The neurotoxic effects of lead are
connected to this ability to substitute calcium in
biological functions and interfere with ion channels
and pumps,®® which is also the how lead passes
through the blood brain barrier.®!

Lead affects the CNS and gives lower |Q, behavioral
changes and learning deficits. During its development
the brain is very sensitive to the effects of lead, which
is why children are more sensitive to lead exposure.*¥

Adult exposure reversibly affects motor function
through damage to the peripheral nervous sys-
tem.[95:96]

Alternatives to Lead Halide Perovskites. Because of
the high toxicity of lead, extensive research is dedi-
cated to finding a less hazardous alternative. Some of
the most commonly studied candidates include bis-
muth-, tin- and germanium-based perovskites, but out
of these, tin has been identified as the most promising
one because it shows similar electro-optical properties
as lead.””?8l While tin is advertised as a non-toxic
alternative to lead, tin has also been identified as a
harmful chemical. In particular, certain organo-tin
compounds hold high acute toxicity.?*1%%

A comparison between the toxic effects of Pbl, and
Snl, on Danio Rerio embryos indicated significantly
higher toxicity of tin iodide, with lower ECsy and LDs,
values measured. However, the toxic effect was
believed to be related to the much lower pH
generated by Snl, in water. Additionally, Sn precip-
itates as a toxicologically inactive compound under
acidic conditions.

Pb, on the other hand, exhibits heavy metal
toxicity. While the mechanism of toxicity differs, and
the chronic effects are lower for Sn, it is still important
to consider the environmental impact of the highly
acidic conditions created by tin.[1!!

4.4. Quantum Dot Solar Cells

QDs vary a lot in structure and composition, which
makes it impossible to generalize about their toxicity.
The QD used in photovoltaics contain one or several
toxic metals: CdS, CdTe, CdSe, PbS, PbSe, SnS or SnSe.
Due to the high toxicity of some of the heavy metals
that the QD are made up of, there is some concern
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about the toxicity of the QDs, and their toxicology is
not yet fully known."® Apart from Pb, Cd is also a
known environmental and occupational pollutant
classified as a type | carcinogen by the International
Agency for Cancer Research (IARC), since it can cause
tumors of the lung, prostate, injection site and other
tissues.'%! For humans, an eight hour inhalation
exposure to 5 mg Cd/m? is considered lethal and 1 mg
Cd/m* is considered immediately dangerous for
life.’1% Prolonged exposure to Cd can induce neph-
rotoxicity, osteotoxicity and immunotoxicity.'®” The
main organ for long term accumulation is the kidney,
where the half-life period for cadmium is approx-
imately 10-20 years. Long-term exposure to Cd can
therefore lead to kidney dysfunction.['%!

QD have been considered to be less toxic than
their individual components and are used in biomed-
ical research.

In vitro studies and studies in zebrafish embryos
have identified two possible toxic mechanisms of QD;
toxicity induced by heavy metal ions and generation
of ROS. Which mechanism is predominant depends on
the properties of the QD, the coating and their
environment.'%! Comparing the form of cadmium
with the resulting damage revealed surface oxidation
in contact with oxygen, and the subsequent release of
Cd?* ions as probable causes of cytotoxicity.!'%!
Capping the QD with organic ligands or a polymer
shell decreases toxicity significantly by reducing the
leaching of metal ions. The challenge is to find the
suitable capping strategy that doesn’t impact the
optoelectronic properties of the QD. Surface properties
have a large impact on both toxicity and stability of
the QD.I'”]

In vivo studies indicate accumulation of QD in
animals, but the long-term effects have not been
studied, and it is not known if the incidence of cancer
or similar pathologies increases when exposed to
QD."% Tail vain injection (200 uL of PBS or buffered
QD dispersion 2 nmol/kg) of CdSe/ZnS QD in mice
showed that QD accumulates in the reticuloendothe-
lial system (RES) organs. During the same experiment,
it was also found that exposure to QD could suppress
immune defense against foreign stimuli, which could
lead to an increased susceptibility of hosts to
diseases.’®® Rats injected with CdSe/ZnS QD
(15.0 nmol/week) showed no toxic effects to any
organs after four weeks.'%! A different set of rats was
intratracheally instilled (with functionalized CdSe/ZnS)
QD and showed inflammatory lung damage after 7
and 14 days of exposure to 12.5 ug and 5 ug respec-
tively. No lung damage was observed for the lowest
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dose of 1.25 pg.""% Xu et al. performed an experiment
on mice suggesting that CdSe/ZnS QD can be toxic for
the female reproductive system. QD were found in the
ovaries starting from 5.0 pmol/day. No changes in the
behavior and estrous cycle was observed. Starting
from a dosage of 1.0 pmol/day, the mRNA down-
regulations of FSHr and LHr were observed together
with a decreasing in the number of matured oocytes.
Moreover, the invitro fertilization success rate was
reduced."" Primates intravenously injected with
phospholipid micelle-encapsulated CdSe/CdS/ZnS QD
(25 mg/kg) showed neither acute nor chronic toxic
effects, but they did observe significant accumulation
in the liver, spleen and kidneys. A slow degradation of
the QD and subsequent release and accumulation of
Cd ions was observed in the liver and the spleen.

The large discrepancy between different studies is
probably due to variations in exposure routes, type of
QD and potentially coating, and more research in the
field is called for.''

5. Exposure

Exposure to the materials in SC can occur at every
stage during their life cycle: development, production,
transport, use and end-of-life. To determine the
exposure, it is crucial to determine the release of
potentially hazardous NM in the different processes. In
this article, we have focused on occupational exposure
and potential exposure to the general public from the
use of NM PV panels.

5.1. Public Exposure

While solar power is considered a green source of
energy, there is some concern about the hazards
related to the materials used. Third generation SC
contain NM that are made up of both toxic and non-
toxic materials, and there is potential for release of
these materials into the environment during the
production, operation and end of life of the PV panels
that could have negative consequences for the general
public.[”3'”4]

NM release into the environment cannot be
measured, but there are models to estimate it."’ The
proportion of leached material in nanoform remains
elusive, however, since there is the potential of
aggregation or dissolution of the particles. NM might
be very stable in the environment and aggregated NM
could redistribute to their nanoform when entering a
biological system.''®'"”! This implies that public ex-
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posure to NM remains a possibility for long periods
after they have been released.

The main routes of exposure are ingestion, inhala-
tion and dermal penetration, and because of their
small size, NM can cross biological barriers and reach
the systemic circulation, from where they can gain
access to and accumulate in all tissues and organs.'®!

The aim of the European Union Waste Electrical
and Electronic Equipment (WEEE) directive of the
European Parliament and of the council of 4 July 2012
on WEEE'"™ is to maximize the collection, recycling
and recovery of valuable and hazardous materials
from electronic waste in order to optimize the use of
natural resources and to prevent the contamination of
the environment.? A thin-film PV manufacturing
facility with an annual production of 2000 tons of solar
panels (= 10 MW) produces 0.1% semiconductor
material, the rest is glass. Assuming 20% defects
initially and 5% defects at steady state production,
after 25-30 years, 2000 tons of modules per year have
to be decommissioned. Approximately 90% of the
module weight can be recovered and the estimated
recovery of semiconductor materials (Te and Cd) is
95% for second SC,"2" but there is possible contami-
nation of the soil if the PV panels are not treated
properly. Cadmium and lead compounds have differ-
ent solubilities, which does not affect compliance with
RoHS criteria, but it may affect end-of-life disposal.'?%
The semiconductor layer is usually encapsulated
between layers of glass, therefore, under normal
operation, PV modules do not represent a risk for
health and for the environment.'?*!

PV panels can be damaged by extreme weather or
human factors, but the result will most of the time be
cracked glass. Statistics on thin-film cadmium-telluride
PV modules shows that module breakage is rare
(0.04%/year) and usually this happens during shipping
or installation, so they are immediately substituted.!?*!
Standard tests involve breaking the module in small
pieces (order of centimeters), using solvents and
treatment methods that are not comparable with real
conditions during everyday use (different from the
case of waste).

Several studies have attempted to determine if
there is a possibility that the toxic heavy metals used
in SC can contaminate the soil and water in the near
surroundings of solar panel instalments. While one
study showed that soil metal levels of toxic metals
such as Pb and Cd did not increase around mono-
crystalline silicon PV installations, some other metals
were found in higher amounts."?? These results are in
contrast with long-term simulated landfill studies on
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commercial ¢-Si, a-Si, CdTe, and CIGS modules that
indicate that Cd (from CdTe cells) and Pb (from solder
ribbons) are the most common ecological contami-
nants from PV waste and that the leaching increases
substantially with time.'”! Studies on second gener-
ation PV units show that while some metals are found
in the soil, the amounts are very low, in all cases below
the recommended limits."* The leaching is pH
dependent and occurs in higher rates at acidic pH.['?"

These results are based on second generation solar
units since the third-generation SC have not yet been
commercialized, but they are indicative of issues that
could arise from large scale use of third generation
solar units.

Ruthenium is a rare metal and exists in very low
amounts in the earth crust. It is therefore highly
unlikely that the public will be exposed to high
amounts of ruthenium. Ruthenium compounds are
largely insoluble in water and are as such absorbed
very slowly if ingested or through the skin, but
absorption after inhalation is potentially extensive.
While metal ions can generally interact with the bone
matrix and thereby bioaccumulate in the bones, it
seems unlikely that this will be the case for ruthenium,
since most of it is rapidly excreted after exposure.!'S!

Alternatives to ruthenium dyes include Os(ll) com-
plexes, organic dyes, porphyrin dyes and other metal
free dyes. Natural dyes have also been considered, but
so far, they have shown efficiencies that are much
lower than for the other dyes.['?”!

Both cadmium and lead can accumulate in the root
and the stem of edible plants and are thereby
consumed by humans.'®12) The accumulation in
biosystems is higher for lead than for cadmium, which
increases the risk of human exposure through food or
drinking water.

Not much is known about the stability of QD in the
environment. It is highly likely that heavy metals
accumulate, but it is not clear in what form and in
what organisms. The half-lives can be expected to be
long, from months to years, and it is possible that the
public will be exposed to the toxic metals from the
QD."*Y CdTe QD can accumulate in microorganisms
and carry up the food chain, and the subsequent
biomagnification could possibly lead to an increased
risk to human health. QD can dissolve in water to
release toxic Cd*™ ions and the CdTe QD bioaccumu-
late over several trophic levels.3"

Lead is a known environmental toxicant that,
because of substantial human use, has had a strong
negative impact on human health. Historically, lead
has been used in various consumer products,!'*? and
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over time, corrosion forms water-soluble lead com-
pounds that end up in the environment contaminating
drinking water reserves or getting taken up by
plants."*! Due to the high toxicity of lead, and the
identified effects on the world population, in particular
children, its use has been heavily limited and a global
phase out is undergoing.!** Soil and water pollution
can lead to serious long term effects on both
ecosystems and on human health. Lead salts are water
soluble and therefore have high bioavailability and
lead is additionally highly bioaccumulative.’>*! Chil-
dren are particularly susceptible to lead exposure, and
absorption of lead can reach levels as high as 70%,
the same number in adults is 20 %. This raises concern
about the use of lead containing perovskites in SC,
both because of the possible leaching from rain and
UV exposure, and their end of life handling. The
amount of lead in perovskites is above the limits of
the lead free directives for electronics that are set to
0.1% in Europe.*® The amount of Pb used in PSC is
0.4 g/m?, which is much smaller than the amount used
in soldering of commercial Si PV panels.”®!

In case of a damaged solar cell exposed to rain, the
absorber layer will decompose to its starting materials.
A theoretical model shows that up to 80% of the lead
in a perovskite solar cell can be solubilized in the form
of Pbl, and end up in the soil."*”! Additionally, it is
important to consider tests that are representative of
field conditions. An example is a test done in Japan,
where modules with a predetermined number of
cracks were exposed to rainwater.'?3! If the soil lead
content is increased by perovskite compounds, even
below the non-hazardous level, the lead content in
edible plants increases significantly. It has been shown
that perovskite lead is more readily taken up by plants
than other lead in nature['38

TiO,, both in its bulk form and as nanoparticles, is
used extensively in many consumer products, and is
already abundantly present in the environment. There
are also natural sources of TiO,, so finding a way to
identify anthropogenic TiO, NM is necessary to allow
for a complete impact analysis of the human
activities.!'* The food additive TiO, has been shown
to contain up to 36% of nanoparticles and is therefore
banned in France as of 2020.2

Estimation of the release of TiO, NM into the
environment has indicated that the likelihood of
release into the air is low, while the risk quotients for
water are very high both in the high emission
estimation and the realistic emission estimation. Most
of the environmental release was estimated to be from
the recycling process."™ The stability of TiO, in
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aqueous environment depends on the zeta potential,
which in turn is affected by factors such as pH and the
presence of dissolved organic matter. The particle size
is inversely proportional with the zeta potential and
smaller particles are more dispersed in water.'*"!
Titanium oxide nanoparticles can be taken up by
plants and fish from sediment exposed to the particles,
the particles accumulate in the plants and fish, and
can undergo a biomagnification process before being
available to humans through consumption.'*? De-
pending on the exposure route, the nanoparticles can
accumulate in different organs, which also has an
impact on biotransfer and biomagnification.!**!

5.2. Occupational Exposure

The PV industry can be divided into research and
development, manufacturing, installation, and recy-
cling. Solar power installations range from individual
panels on roofs of summer houses to large scale solar
farms that produce solar power on a utility level.

Installation of solar panels is considered to be safe,
but occupational exposure could occur both during
the development phase and the manufacturing of the
cells. Additionally, PV waste is considered as hazardous
waste, and must therefore be treated according to EU
legislation.!'™!

WHO considers health and safety to be an essential
part of sustainable development.™ Many severely
hazardous chemicals are used during solar cell
production or are produced in the process. This
includes toxic materials, such as hydrofluoric acid,
hazardous acids and bases, and flammable com-
pounds such as silane and chlorosilanes."?"! In this
article, we focus on the occupational hazards from NM
used in PV development and manufacture.

The third generation PV systems contain engi-
neered NM, whose toxic properties are not fully
understood. Exposure to NM in the workplace occurs
mainly through inhalation, with dermal exposure as a
secondary route. Ingestion of NM in the workplace is
considered unlikely and is therefore not usually
included in occupational risk assessments. NM can be
released during production and handling of the final
products.["®

The threshold limit value (TLV) for lead in Switzer-
land is 0.1 mg/m® in the inhalable portion and the
biological exposure index (BEl) is 400 ug/kg for men
and women above 45 years and 100 pg/kg for younger
women in childbearing age.'"*! No nano-specific TLVs
exist for lead materials. Possible occupational exposure
to lead can occur either during the development
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phase of new solar cell materials or, during the
manufacturing process. People exposed to high levels
of lead at work risk bringing home dust on their
clothes and exposing their families, in particular their
children.['3°]

Inhaled NM are deposited in the alveolar region of
the lungs. For cadmium, the Swiss national insurance
agency, SUVA, has determined a TLV for alveolar
exposure, 0.004 mg/m?, which is almost four times
lower than the inhalable exposure value!'*! The
National Institute for Occupational Safety and Health
(NIOSH) in the US has recommended an exposure limit
of 0.3 mg/m3 for ultrafine TiO,, which the SUVA has
adopted.['%®!

While these values are a good indication of the
hazardousness of the materials, they are not useful in
practice. Portable instruments used to measure par-
ticle concentration in the atmosphere are still not
accurate enough to count these particles and to
differentiate them from the background
concentrations.'"¥1%81  Asbach etal. have made a
complete review of personal monitors and samplers to
assess the exposure of workers to airborne NM.!'!
Unfortunately, reducing the size of the measurement
instrument often corresponds to a loss in accuracy
compared to conventional aerosol measurement
equipment.

Because of the many unknowns regarding the
hazardousness of NM, and the difficulties with detect-
ing NM in the respirable air in a workplace, it is widely
accepted that a precautionary approach must be
adopted to protect workers potentially exposed to
them. In 1996, the American Public Health Association
passed a resolution entitled, ‘The Precautionary Princi-
ple and Chemical Exposure Standards for the
Workplace’.'>%

Several risk assessment methods for work with NM
based on a precautionary principle have been devel-
oped by different stakeholders. Many of these meth-
ods are based on a control banding strategy, to avoid
performing separate risk assessments for each material
and process. The Federal Office of Public Health
(FOPH) in Switzerland has developed the Precau-
tionary Matrix destined towards self-control of industry
and trade dealing with synthetic NM.'">" Stoffenman-
ager Nano is a tool for risk prioritization that bases its
hazard assessment on available information in for
example safety data sheets and its user friendliness
has been tested and reviewed by companies in the
field.">? The French agency for food, environmental
and occupational health & safety (ANSES) in France
describes a strategy for application of the control
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banding methodology on work with NM.'"*3! NanoSafer
was developed by the National Research Centre for
the Working Environment in Denmark and allows for
risk management in specific work scenarios based on
information from the technical data sheet of safety
data sheet from the supplier.">* Ecole Polytechnique
Fédérale de Lausanne (EPFL) has developed a control
banding method for estimation of risk arising from
research activities involving work with NM. The
method bases the risk assessment on both a hazard
assessment of the used material, and on the predicted
exposure. Based on a precautionary principle, a series
of mitigation measures is proposed for each risk level.
The EPFL method works well for small quantity work
but is not suitable for large processes due to the
relatively restrictive quantities that lead to an in-
creased risk level.['>!

A comparison of the different methods concludes
that they all determine a risk level for a task, but the
results vary substantially in risk level between the
methods and based on the understanding of the
process. It is therefore crucial that occupational health
and safety specialists work together with nanotechnol-
ogy scientists for the most accurate understanding of
material properties and processes.!'>®!

After the initial hazard and exposure assessments,
the residual risks can be managed with a series of
technical, organizational and personal mitigation
measures. Moreover, for a successful risk management
policy, the workers at risk must be involved in the
process. Because of the limited number of TLV
available for NM and the difficulties to obtain accurate
exposure values, a zero exposure scenario is the most
desirable. The technical measures are the most
efficient to achieve this, and it is recommended to
enclose processes where NM can be released to
completely avoid the risk of exposure. In case this is
not possible, extra ventilation, capture at source and
HEPA filters should be installed. Organizational meas-
ures that should never be neglected are control access
of the area where NM are handled and specific safety
training for the workers. According to the risk of
exposure of the activity workers must wear adapted
PPE. The use of long gloves (eventually two pairs),
safety goggles and overshoes should be considered;
the choice between a standard cotton lab coat, a non-
woven lab coat or Tyvek® hooded coverall, as well as
the choice between a FFP3 mask or an assisted
ventilation system should be evaluated according to
the activity.

Research laboratories are very active in the quest of
developing new PV systems, all with the goal of
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increasing the PCE and reaching the maximum
possible energy vyield. The variety of materials is
considerable, but batch sizes are often very small (in
the order of mg or g). The vast amount of naturally
and incidentally occurring NM in the atmosphere, and
the low amounts used in research experiments makes
it challenging to measure the release of ENM from the
experiments. Relatively high exposure methods are
used in research settings when preparing thin layers of
dye sensitized or PSC. As an example, spin-coating is a
commonly used technique where a drop of the
perovskite material or dye in solution is placed on a
plate and is spread into a very thin layer by rapid
spinning of the plate. Spin-coating cannot be used for
production of SC because of the very high material
losses. Additionally, spin-coating releases a lot of
aerosols that contain toxic material, that is, lead, which
is a source of occupational exposure. New methods
that reduce the material sacrifice and the use of an
anti-solvent are being investigated.!®1>”)

To fabricate perovskite solar panels on large scale,
techniques compatible with roll to roll (R2R) equip-
ment have to be preferred in order to guarantee a
high production rate. Instead of spin coating or drop
casting, the choice will be between inkjet printing,
doctor blade coating, slot die coating and spray.[*&1>8
This means to move from small scale equipment that
can easily fit into a fume hood to larger size machines
that need proper ventilation and filters to avoid any
possible contamination of the workers.

Occupational exposure measurements during the
production of perovskite solar panels are missing due
to their recent appearance in the market. The basic
technology is the one used for printed electronics, but
this technology is quite recent too, and facing the
same new challenges such as possible exposure to
NM.“SQ]

However, general considerations can still be made:
while the amounts used in production far exceed
those in the development phase of PV units, the
exposure is generally more controlled."*® The proc-
esses are standardized, and protective measures can
be made part of the process. For example, CdTe solar
panels are produced on an industrial scale since the
‘90s, therefore techniques and processes are well
established and performed using fully automated
machines.’®” CdTe SC are usually manufactured
through a high-rate vapor transport (VTD) process,
where the semiconducting layer is sublimated and
deposited on the conductive contact.!'®" The fraction
of evaporated material that does not reach the surface
forms a fine particulate, and several measures are
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applied in order to avoid any contamination of work-
ers and environment. First of all, a HEPA filtration
systems with a 99.7% capture efficiency (0.1 um
particles) are used to keep emissions below regulatory
standards. As an additional control measure, systems
for flow rate and pressure drop monitoring of the
ventilation systems are also applied.!'®?'% One of the
main producers of CdTe is the US company First Solar,
which has an extensive industrial hygiene manage-
ment program in order to keep under control Cd
exposure of workers and environment.!"® To guaran-
tee worker safety, they decided to consider an
exposure limit (8-hr-time-weighted average TWA) of
1 ug/m?>. At their manufacturing site, Cd concentration
levels are continuously monitored, and measured TWA
was only 0.11 ug/m3. Higher values were measured
only during maintenance where PPE were used in
order to protect workers and to respect the TWA of
1 ug/m>. Sinha et al. performed a biomonitoring study
over 5years (2009-2014) on 3000 workers showing
that blood and urine concentrations were below
occupational biological limits and background values,
and show a statistically significant decreasing trend as
a function for years worked for non-smokers.''%* This
shows the validity of the control measures in place to
avoid or reduce at minimum any possible Cd exposure
for workers in this field. In a similar study, the exposure
to arsenic and cadmium in a thin film solar cell
production plant was measured with environmental
and biological sampling over a period of five years.
Also in this case, average exposure was well below the
TLV, and no significant difference was found between
exposed and non-exposed workers. Only the exposure
levels for maintenance (7.66 ug/m3® and laboratory
(11.2 ug/m3) workers were substantially higher than
for low exposure workers, and the exposure was at
some points higher than the TLV for Cd (7.66 pg/m?
for maintenance and 11.2 ug/m® for laboratory
simulations.!'®®

Another example comes from printed electronics
and an exposure assessment conducted by Lee et al. in
two facilities: a roll-based printing and coating facility
and a nano thin SC/supercapacitors continuous print-
ing production system. Their study focused on
concentration measurements of nanomaterials in the
air. They measured the TWA for suspended particulate
concentration and Ag nanoparticles and found in both
cases values lower than the occupational exposure
limits given by the American Conference of Govern-
mental industrial hygienists (3 mg/m? for suspended
particulate concentrations and 0.1 mg/m*® for Ag
powder). The highest measured values were
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0.0004 mg/m? for Ag nanoparticles and 0.00906 mg/
m> for suspended particulate concentration, both
measured close to a press. Although the exposure
levels to nanomaterials was low, they were still able to
measure high level of solvent concentration during
cleaning or maintenance, two critical steps from the
point of view of safety.

These examples show that, although workers are in
general well protected, they can still be exposed to
the hazardous materials that are being handled
especially during cleaning and maintenance, which are
the riskiest procedures. In these cases, the use of
specific PPE should be mandatory to protect the
workers. The initial loading of the reservoir containing
the ink/suspension with nanomaterials should also be
considered as a step at high risk if this is not done
automatically.l'¢”

The fact that for PSC the scale-up process from lab-
to-fab is still under development introduces an extra
layer of risk. This is not an easy task, since several
parameters need to be tweaked in order to optimized
production. As a consequence, mistakes can be made,
and this can lead to ink loss and sudden processing
breakdowns.!*® This will increase the risk for human
intervention in maintenance and cleaning processes
compared to better established procedures.

6. Discussion and Conclusions

PV technology that uses nanotechnology has shown
tremendous potential in breaching the limits set by
the first generation SC. With the pioneering work of
Grdtzel and O'Reagan in 1991, a new era of solar power
technology saw the light and gave rise to the third
generation cells. As new energy conversion records
are set with the new materials, the technology
becomes cheaper and more available as one of the
green energy solutions of the future.

The need of exchanging the use of fossil energy
sources with clean sources and the decreasing price of
solar systems has led to a huge predicted increase in
PV energy in the coming vyears. The increase in
production will at the same time lead to increased use
of hazardous materials used in the technology. Addi-
tionally, these metals are used in nanoform in the SC,
which could have a negative effect on safety. NM are
used increasingly in consumer products and new
technologies. They have been established as an
emerging technology of large importance. The hazards
involved with the use of NM are not fully known or
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understood, and toxic heavy metals such as lead and
cadmium are used in the third-generation cells.

History has taught us that the use of toxic metals
and materials in large scale leads to these materials
ending up in the environment and that the general
public is subsequently exposed to it through food,
drinking water or air pollution. The most efficient
measure to reduce this exposure is to reduce the use
of these materials in large scale, as has been shown by
the decrease in lead poisoning after the ban of using it
in paint or gasoline. With the predicted increase in
solar cell use, and the relatively high amounts of toxic
materials used in this technology, it is fair to question
if this green technology could have detrimental effects
on human health. Tin is considered a promising
alternative to lead in SC, if the energy conversion
issues can be solved, but a complete risk assessment
would be necessary to remove any doubts on the
safety of that strategy.

Ruthenium compounds are used as sensitizer dyes
in DSSCs, and although ruthenium is toxic, it is a rare
metal and public exposure is unlikely. The DSSC
technologies have been replaced as QDSSC and lead
halide perovskite SC as the most promising, and
therefore most likely to be commercialized.

The estimated use of TiO, NM in energy storage
and production is approximately one sixth of the
amount used in cosmetics, but it is expected to grow.
The estimates cannot be considered very accurate,
since it is not mandatory to specify that added TiO, is
in nano form, and even if it were, the mixtures are
never homogeneous in size. The concentration in air is
considered to be low, since release into air is less likely
than into water.!"

Since there cannot be a safe amount of exposure
to lead, the most reasonable solution is to replace the
lead with other, less or non-toxic materials. Efforts are
being put into trying to find lead free, non-hazardous
alternatives to lead perovskites. Tin-based halide
perovskites have shown some promise, but today
lead-free alternatives still suffer from lower conversion
and from low stability.!'®® The highest efficiency for a
tin-based Perovskite solar cell is 9%.!"®

The most commonly used QD for PV cells contain
either lead or cadmium. Whether the toxicity from QD
is due to the nano form of the materials or release of
lead or cadmium ions from the surface of the particles,
it cannot be concluded that no harm can come to
human health and that the QD are safe to use.
Alternatives to toxic quantum dot materials like lead
and cadmium include Ag,S QD'"’% and CulInS,/ZnS
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core shell structures,'”" and the performances show References

promise for future competitiveness.

The use of NM in consumer products is growing in
all fields, and it is also the case in the field of PV. NM
show great promise in improving material properties
and in lowering the costs, and their use can therefore
be predicted to increase rapidly with time. Their
stability, accumulation and ecotoxicological potential
is not known, and while solar power is not yet one of
the main nanopollutants, it will surely play a role in
the future. Increased environmental exposure to NM
will as a result end up with increased human exposure.
NM taken up by microorganisms or algae might also
finish on our plates after going through a biomagnifi-
cation process.

Occupational hazards from using NM in research
and in production of PV units is a challenging task for
health and safety specialists, but with the existing risk
assessment methodologies and an integrated risk
prevention approach these hazards can be managed
in a satisfactory manner.

While the use of these materials is certainly
beneficial, it is important to ensure that we don't
increase the potential risk to society. More research
into the safety aspects of the new materials is called
for, but research in this field is already ongoing and
initial results show great promise. There is no purely
clean or purely dirty energy, and the choice of strategy
will always be a compromise, but overall, solar energy
remains one of the cleanest sources of energy.
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Submission Statement 1 2

The specific parts of the Proposal that this submission relates to.

| fully support Elisabeth Creevey’s application and would like answers to her concerns
raised.

Site Location and Description
- Zoned rural, not industrial — primary purpose will be power generation, not farming

- Unsuitable site due to proximity to housing, its industrial scale and activity being
incongruent with rural zone planning and district plan objectives and protections.

- The activity proposed of electrical and electronic works, power generation and
transmission are likely to cause a large section of land to become a new HAIL site.

- The area at times experiences a high-water table and flooding. This significant
development and the nature of materials used greatly increases the likelihood of site
contaminants from site activity entering waterways and neighbouring properties.

- Covers the land on an industrial scale with rows of hard infrastructure, not what you
would expect in a rural expansive setting

- Trees take years to grow, screening size 7yrs - visual impact not less than minor

- Excessive large scale water use - irrigation planting, cleaning of panels may contribute
to drying up of bore water which surrounding neighbours have/use for stock water
(cumulative impact report)

- Herbicide sprays on panels effect report on land and sheep grazing.

- At a minimum, if consent were granted, monitoring and remediation conditions must
be imposed to ensure that soil and water samples are routinely monitored for
potential contaminants, and where detected beyond ambient levels, appropriate
remediation of contaminants is ensured at the cost of the land owner and consent
holder.

- Planting mitigation - hedge rows on the boundary in the outlook of existing properties
severely impacts views/openness/expansivity (cumulative impact)

- Large scale lighting for security, details of where lights will be, wattage, hours of
operation (cumulative impact on neighbouring properties)

- Please ask for detailed glare/glint reports for inside and outside of effected properties.
Outdoor living space which is more frequently the case in fine weather when the
degree of glint and glare will likely be greater and/or more prolonged.

- Provide acoustic assessment, there are thousands of panels all making noise at the
same time (cumulative impact 24/7)
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Storm Water

- Run off issues. The panels represent a very very large roof — or series of. Current
building regulations require buildings to have drainage plans and soak pits for which
there is no provision for in this development. At times, surface water is a considerable
issue in the area and would affect access and safety due to water and electrical
systems mixing.

Vehicular Access

- Increased vehicle movements on the unsealed, narrow and poorly maintained Moroa
road will be disruptive to residents using the road, degrade it further, increase dust
(which can be significant for some homes nearby) and be hazardous for other road
users including cyclists, runners, horse riders who frequently use it.

Operational Activities
- Only 2 full time roles are created. Offshore investors take earnings offshore, power
generated goes to Auckland (via National Grid) and locals and council pay for and live
with the impacts of the development. It’s an unacceptable price to pay.

- Battery storage systems, substations, inverters and other equipment should be
required to be situated on portions of the industrial site furthest from homes - please
clarify and supply detailed maps of all infrastructure.

Consideration of Alternatives

- The environmental impacts of this development on people, water, wildlife, air,
amenity, land values and existing infrastructure are grossly understated in the
application and alternatives in the area do not appear to have been documented —
except to say FNSL have looked at various options all around NZ. The economic value
of this development for shareholders is what drives it to apply for the easiest low-cost
option available rather than other viable and less impactful alternatives. The
application deliberately understates the impacts.

- There are other options which will have less impact on the people who live here, and
on other land that is not as productive, it just costs the company who profits more.

- Establish on sites where solar panels are not visible from homes year-round or at least
200m from homes.

- The national grid can only take some much power, if the Council rejects this proposal
they can always go elsewhere.

- Locking up land for min of 30yrs, if the district plan did change the zoning it would
make more sense to change this land to residential, people want to live closer to town
centres and schools not further away.

Wairarapa Combined District Plan
The activity is not required for primary production and residential purposes and solar
panels combined exceed 25m2 in gross floor area.
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The solar panels do not meet the relevant setback requirements for unsealed roads
under standard 4.5.2 (c) (ii).

Dust is an issue along this road and no explanation has been explained as to how FNSL
plan to mitigate or cannot comply with the existing rules. One can only assume they
cannot meet this standard as they need the available land in order to meet their
generation targets / viability of the business. No compensation should be provided if
this is the reason for not being able to comply.

Effects on the Environment

The solar farm will not specifically provide renewable electricity to meet the demands
of South Wairarapa district. | see little evidence that positive economic or social
benefits will be derived from this development for South Wairarapa or Wellington.
These claims need to be backed by an independent benefits analysis detailing the
actual economic and social benefits to the region and compared against the benefits
gained from the site remaining for use as farmland.

Please provide an independent assessment on potential heat generation and thermal
convection from the proposed solar panels for all neighbouring properties.

Please prove an independent assessment on risk of fire based on heat generation.

Landscape and Visual Effects

The development significantly changes the existing natural character and the
experience of this character for residents and visitors alike. Large scale industrial
development covering hundreds of hectares of otherwise open land is a more than
minor change to the landscape. As such, a development on this scale can only deplete
the existing perceived value of this landscape.

No taking into consideration the negative aftermath of these industrial scale solar
plants.

Any measures need to be made binding on current and future property owners,
guarantees must be in place to ensure impact reduction measures will be maintained
throughout the life of the industrial solar site.

At minimum maintenance of each measure should be made an enforceable condition,
SWDC should hold a bond sufficient to carry out on-going maintenance of the
vegetation buffer planting, gravel road, in the event a measure fails.

Natural Character Effects

Quote from application “The site and its surroundings have been significantly modified
in respect to its vegetation cover and therefore the proposed solar farm will result in
limited changes to the natural character of the site”. Development of this site has
remained open farming for over a century. Historically the area would have been
wooded in lowland forest. To imply that it has been significantly modified since
lowland forests where present (centuries ago) is correct, however our experience of
the site for the last century has been open farmland and remained this way since.
Open farmland is part of the natural character and part of our identity and history of
this area. Our district plan specifically acknowledges this value and actively seeks to
protect it. Supporting this application would be choosing to ignore the principles the
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Combined District Plan (developed in consultation by the residents of Wairarapa) 1 2
seeks to protect.

- Applicant has failed to provide realistic graphic representations of how the proposed
industrial solar site will visually appear, applicant should be asked to provide detailed
3d imaging/rendering of the solar arrays and flyover animations of what this
development will look like for all neighbouring properties, state highway 2,
surrounding hills/high points — looking down on it.

- Planting hedgerows close to boundaries to screen out unsightly views of large scale
industrial developments also blocks existing views and closes in the otherwise open
and expansive feeling of the area. In some cases, distant views of ridgelines (of
significant value) will also be lost from hedgerows close to boundaries.

- There are no detailed planting plans in the application or suggested provision to
ensure these are maintained. The site is a challenging planting site due to strong
winds and low horizons that facilitate a high a number of sun hours. Most plants take
a lot of effort and care to get established. Under an el-nino pattern (predicted to arrive
and last for the next few years) these negative growing environmental factors are
heightened. Time for planting to be established and the ongoing professional
management, irrigation and husbandry of these plantings to be successful is not
adequately addressed in this application. If planting targets fail to reach anticipated
levels what recourse do residents have for extra years of looking into an industrial
power generation site or what penalties will be enforced on developers post approval.

- The north-eastern boundary of our property is directly adjacent to the development
and our home (living space) approximately 100m from the proposed boundary of this
development. As such we are intimately close to the construction, operation and
visual impact of this development. The value of our property will most certainly be
negatively impacted. This development if approved would be very unsettling and
unjust, especially when we located and settled on our specific location knowing that
our district plan protected us from being located adjacent to industrial developments.
In my view, for this development to go forward in this location there would need to be
a district plan change that re-zoned this land from rural to industrial.

Mana Whenua
- Would like the Council to obtain a cultural assessment report.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.
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Name: Denise Clements

Date: 05/06/2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
Submissions will not be returned, so please keep a copy.
4, A copy of your submission must be sent to both Council and to the applicant.
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Details af submisston; This suarrission opposes the whele proposal

it the eventof this application is subject te Resolirce Consent Hearing | would like to he haard in respect
af my submissicn.

Decision | want the Council to make; cedine [he entire consent applicatien.

Submissioh Statement;

1] Lxtracrdindry change te: anenlire district and cemmunity

2] Discreparcies o appiication

4] Issues not considerad in app ication

A4 The proposal fails te meet the objective s and palicies of Lhe s ricl 2lz2n and the arovisions of
tha Bosol roc Marmagemet Act.

The detaile of my suymission skatement are delailed Lelow;
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1. Extraordinary Change to an entire District.

The vast acreage required for this industrial proposal is a result of solar power generation being the
least efficient of all renewable power options. The siting of which amongst residences and adjacent to
Greytown, negatively alters not only the visual effects {openness and expanssivity), but the identity of
what Greytown and its environs is and its attractiveness as a destination for both visitors and residents.
The site is historic land, being part of the first planned inland farming town of New Zealand purchased
by the Small Farms Association. The loss of appeal and history will negatively affect land values and
visitor numbers, and will harm tourist reliant businesses of Greytown and its environs. It negatively
impacts how nearby residents experience their own properties and beyond their boundaries. How the
council manages this proposal will pave the way for more proposals of the same nature, that the council
knows are waiting in the wings. This is an industrial site that will intensively cover the land by rows of
infrastructure that are essentially buildings with tilting rooves, the height of a house. Itis not suitable at
the currently proposed site. Planting the borders is just hiding an industrial power plant, but because
you can’t see it, doesn’t mean it isn’t there, | urge SWDC to decline this application.

The proposal should be classified as an Industrial Network Utility as defined in the District Plan.

Industry—means premises used for manufacturing, fabricating or processing, substances or materialinto
new products, {Sun into electricity)

Network Utility — means any utility which is part of a network and includes electrical lines ... and
associgted support structures. (The proposed facility would connect, thus becoming, a part of the NZ
electrical network grid)

It is obvious this activity does nat meet Councils for the rural zone.

2.2.1 The natural Environment - Protecting and enhancing the naturaf environment is an important
issue locally, nationally and internationally. Through the plan, the councils seek to achieve enduring
protection of natural values by minimizing further loss or degradation of the natural environment,
while allowing sustainable change to occur.

2.2.3 Natural Features. Natural features are those features that are a result of natural processes, and
comprise of fandscapes, fandforms and habitats. At a broad level the characteristic natural features
include mountain ranges, undulating hill country, broad plains... These features are valued by the focal
community, as they provide a sense of identity and naturalness. The importance placed on these
features requires that activities thut might affect their values need management, to ensure they are
protected for both current and future generations.

2. The Far North Application has some discrepancies;

(Numbered in accordance with application)
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-(3) Description of propased work-The first paragraph states “the solar array and associated structures;
medium voltage substations and 33 inverters”. What number of substations are there? Also, under Site
Preparation there is mention of foundation blocks for substations, but no dimensions. What size?
Council should seek clarification.

— the proposal states the height of solar arrays when lying horizontal will be 1.55m above ground, but
the adjacent drawings say 2205mm, and in the plan final diagrams 2466mm high. Which is it? Council
should seek clarification.

-the proposal states spacing between rows to be 6m apart, later in the Stormwater section 6.4m apart,
then in Effects on Prime Soils 7-8m apart. Which is it? Council should seek clarification.

-The application states total height for the foundation piles to be 600mm deep but figure 3, the
foundation pile diagram shows 1300. Also, around the post the diagram is indicating what looks to be
concrete that extendstojust above ground aroundthe post. As is un labelled, is this concrete and will all
posts be concreted? The Infrastructure Establishment and Construction section states the posts will be
pile driven. Depth and ground securing will surely be essential for support structures in water sodden
ground, with high wind loads, with substantial solar ‘sails’ attached. Council should seek clarification.

-Vehicular Access and Crossings — 5m setback from water races. Is this 5m from pile or outer reaches of
solar arrays? Council shouid seek clarification.

-(3.7) Operational Activities - will there be insecticide spraying to keep panels clear of spider webs?
Also, which will it be, sheep grazing or cropping? If this application is applying for a change of land use,
then surely grazing and cropping are the very activities it no longer wants to use the land for. And in the
event of neither happening {and advice from farmers neither is realistic) will there be herbicide
spraying? What volume of waterwill be required to wash panels, will a bore be required, and should Far
North also be seeking awater right consent? Far North will find this unsealed road has more dusty traffic

_than they forecast and washing occurs more frequently. Where will any damaged panels be disposed,
which toxic dump site? Here it also states panels have “an expected lifespan in excess of the consent
duration” but application is requesting an unlimited consent duration. My research shows panels will be
lucky to reach 30 years during which time they become decreasingly effective. How long would this
consent last? Please clarify all of these points, '

- Operational Activities — End of life needs clarification. {Again, here a reference to end of consented
period though this application requests unlimited consent duratien). Recycling ability and facilities are
rare worldwide even in countries that have had solar power plants for some time. There are none within
country and no plans to build one. Worldwide evidence shows recycling to be expensive, highly toxic,
and impractical for the sheer volume of panels. Alternatively, these panels would be required to be
placed in toxic waste dump, of which there are not enough to cope. If all materials removed on
decommissioning, are there guarantees all concrete and inground cables are included? And soil repair
costs included? Are funds held in country to guarantee decommission plans possible even in the event
of company collapse? Experience from USA shows decommissioned Solar power plants often
incompletely cleared, money for decommission not sufficient and soil left severely depleted and possibly
toxic. Couneil should seek clarification and guarantees an all these issues.
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-(3.8) Consideration of Alternatives - Far North may feel this site is the best practicable option, but it is
also the best practicable site far farming, residences and tourism as well. The flat terrain needs no
grading and close access to power grid make it cheaper for the company at the expense of the
community and residences. |tis possible to site power plants away from communities, use undulating
land and hillsides, and use marginal land.

-(4) Resource Consent Requirements — Here the application rightly states this land is zoned rural
primary production, A large-scale solar power plant is not primary preduction, nor conducive to it. The
District Plan predating the reality of large industrial solar power plants puts Council at a disadvantage
and so does the shocking fact that the NZ Government is allowing a new industry to develop totally
unregulated. | do have sympathy for the council and hope the Council will do its utmost ta safe guard
South Wairarapa and people in these unchartered waters. Not compatible to rural zone.

Rural polices 4.3.3 explanation — Threats to the environmental quality and character of the Rural Zone
include buildings and structures that due to their location, scale, or density, are not in keeping with the
established rural amenity and character. This Charucter is where buildings are at a relatively fow non -
urban density with generous setbacks from external property boundaries and where the height, scale,
density and number of buildings do not dominate the londscape. Activities can have external effects out
of character and unacceptable within the rural environment, inappropriate levels of vehicle movements
and parking, excessive out-of-character noise, and obtrusive or excessive signage. (My underlining)

-(4.2) Here in table 2 the applicant states buildings will exceed allowed gross floor area. These solar
arrays are essentially buildings, and with each array being nearly 5 meters wide and 59612mm long,
coupled with footprints of inverters, substations, switchyard, and possibly water tanks {depending on
size). The applicant should state the overall % footprint on the land. It will be far in excess of anything
permitted in a rural zone. 21.1.24 a) {iii) (1} The gross floor area of a network utility i.e., solar panelarray
(they are buildings) cannot exceed 10 square meters in area. On this basis alone the effects of the
pronosal are huge and not minor,

The applicant is also requesting the planned non-compliance of unsealed read setbacks. There is no
reason nor explanation as to why this plan cannot adhere to the rules. This application should address
this.

-(4.3}- Stormwater runoff — here the applicant claims this site would not be a Hazardous Activities and
industries List site, industrial or trade site. This is blatantly not true. The substations alone make this a
HAIL site. This proposal is obviously an industrial site, {I further discuss this under 6.3.1, 6.6.2, 5.6.2)
Protect ground water.

Construction and operation of an electrical generating facility. Here the applicant is claiming rule 21.1.24
does notapply to them. The rule clearly states the construction, maintenance and upgrading of network
utilities and energy generating facilities, and to claim exception for being a new energy generating
facility, is frankly questienable. This proposal should have to meet all requirements of rule 21.1.24 and
the application should reflect that. For example, the removal of all tall trees in the area, because of
shading, creates large open space, which increases possibility of lightning strike. Reports range from 26
- 32% of damages to solar power plants occurs from lightning. Will there be lightning rods erected and
what height?
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21.1.25 (b} access (i} aff sites and activities shall have safe and practicable vehicle access from a public
road. Surely this application should also be apglying to create large hard shoulders around all entrances,
particularly on Moroa Road which is narrow and unsealed? These are huge trucks that are delivering
large loads over a substantial period

-(5.2) Effects on the Environment. Positive Effects — The application states there will be economic and
social benefits by supporting the functioning of communities and businesses across the Wellington
Region. This is a large stretch to claim. The electricity goes into the National Grid {not local), Wairarapa
already has electricity for communities and businesses, money generated from the power plant will
leave the country, as though registered in NZ, it is an international company (not local), there is
significant reliance on tourism dollar locally and this proposal will negatively impact that, especially if
the consent to this proposal creates a snowball effect of similar proposals (as experienced in the USA)
There are no social benefits. Those working on the land currently will not be able to continue, replaced
by two jobs. Not a positive exchange by any calculation.

-(5.4) Natural Character Effects —Here the application refers to the landscape as ‘ordinary’ {according to
anon-Mbw Zealand scale). So ordinary, that until recently, SWDC used this landscape in its loge. Itis a
part of our identity. The [andscape description in the General Setting section quoted the Wairarapa
Character Study as saying “the Central Plains landscape has a feeling of openness and expansivity” and
this is what brings people to settle, stay and visit the area. Here the application feels a wall of lapanese
Conifers will disguise a 235Ha industrial power plant, and somehow be consistent with the landscape.
(Not even a suggestion of native plantings). The application is unclear as to what helght the hedges will
be kept. References range from 3m to exceeding the height of the arrays {which would need to be at
least 4.8m). Treescan die, and there is no assurance this screen can or will keep its screening abilities for
the duration of the existence of this power plant. Screening destroys the access to view the broad plain,
hillside to mountain features the Plan should protect. Council should seek clarification. This is nota
suitable site. The loss of openness and expansivity is not ‘limited’, it is total for 235Ha of countryside.

-{5.5) Construction Noise - Here the application likens construction noise to harvesting or cultivating.
Harvesting and cultivating are short term seasonal events and a pleasure to watch, Construction will be
daily and consistent, not conducive to any business in the area and dusty and disturbing for resid ents, If
posts are pile driven there is concern that vibrations caused would be of disturbance to surrounding
residences and disturh iron particles within the aguafer, raising levels in drinking water. Negative
effects.

-{5.6.1) Operational Noise — operational fan noise may not ke considered loud in decibels, but
consistent low level noise annoyance will be a serious issue for residents and tourists staying nearby. For
example; currently the house near the corner of Moroa and Battersea Roads can hear the existing
substation from their front vard (approx. 100my}. To add low level noise behind them as well creates
confronting living conditions. There are many studies into the damaging effects of living with consistent
low-levelnoise. | believe it is used as a form of torture. Added to the inverter noise will be the sound of
the rotating machinery as it tracks the sun, the noise of the infrastructure heating and cooling, possibly
whistling of wind turbulence through infrastructure, and the noise hectares of glass will refiect during
rain or hail. Negative effects. This is not a suitable site as it is too close to residences.

District plan, Network Utifities 22.1.20 Wind Energy Facilities (v} The actual or potential noise effects of
the construction, development and operation of the wind energy facilities, including particular
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consideration of the special audible characteristics and the proximity and effect on settlements. (My
underlining).

This proposal is a Renewable Solar Energy facility, and it is reasonable to expect that, as the District Plan
pre dates the possibility of large scale solar, council adhere to its own guide lines concerning Renewable
Wind Energy facilities. This would adhere to the intent of the Plan. Solar Power Plants have their own
particular insidious noise that is spread over a larger acreage, and in this location, closer proximity to
settlements, and will have a negative effect on people and animals.

Noise (iif} Acoustics — the assessment and measurement of sound from Wind Turbine Generators A) the
assessment of the activity shall not be made in Isolation, The assessment shall be made with alf other
uses and activities in the area in normal operation and the cumulative effect taken into account.” Added
to this the power plant will be surrounded by C} noise sensitive activities; habitation, residentiol, visitor
agccommodation.

-15.6.2) Glare Effects — The specific type of anti-reflective coating on the solar panels to be used on site
should be sought by Council. The substances used slowly erode and filter into the ground water. Locals
draw drinking water from the high-water table, so extreme caution needs to be taken. (RMA part 2 -
sustainable management) The panels seen from above can appear dark, but generally when sited in a
desert, and at certain angles. The new solar power plant in Taranaki clearly shows solar arrays as
brighterthan the surrounding NZ landscape on the google earth satellite picture. Glare can be a problem
for aircraft, especially as this site runs adjacent to a private airstrip. It can also be a problem for Hot Air
Ballons, which generally land in the vicinity in large numbers during the annual festival. But further to
the glare issue, the very infrastructure of a solar power plant removes any safety margin for the existing
airstrip during takeoff and landing, {and down drafting of Balloons), making possible survival of an
incident very slim. The Balloon Festival may have to cut short prior to Greytown, robbing this district
and its visitors the enjoyment of this event. This is not a suitable site for a power plant.

-{5.8) Effects on Prime Soils — Here Far North claim this site will not enly be Solar ‘farmed’, in addition,
sheep grazing or cropping will occur. Though in 3.7 admit sheep grazing would only be to maintain the
grass). Farming will not be occurring on this proposed industrial site,

The application states “no adverse effect on the productivity potential of the soils”. Experience in the
UUSA has shown that solar power production leaves land compacted from installation, seriously degraded
fromyears of lack of light, and extreme heat reflected from panels. Leaving soils expensive and possibly
yearsta rejuvenate. Productivity potential will be adversely affected. Sustainable management should
protect soils for future generation, which this proposal will not do.

Sciencedirect.com ecological restoration of solar park plant communities and the effect of solar panels
Craven.ces.ncsu.edu/2021/10/can-sofar-energy-production-be-converted-to-farmiand

-{5.9) Summary of Effects — The proposed Solar Farm will provide adverse effects not positive ones.
There will be no stabilizing of electricity prices as the main driver for Far North is as an investment
venture, owners will demand maximizing profits. There is a vested interest to ke ep prices rising. There
are adverse effects and risks which are not less than minor.

6 of 12

13



-(6.2)- Part 2 of the RMA — The purpose and principles of the Act promates sustainable management of
natural and physical resources, ... for their social, economic and cultural wellbeing, and for their health
and safety while, b) safe-guarding the life supporting capacity of, air, water, soif and ecosystems,

Social - there is no social wellbeing here. Economic— This can only negatively affect a tourist-based
township’s economics. Cultural - the desecrating of historic land of the earliest settlers of inland farming
Small Farms Association. Ecosystems; This propasal remaves bird habitation with the loss of mature
trees and covering the soil, Air; the air itself will be transmitting endless low frequency noise,
electromagnetic radiation and less trees and grass that convert CO2 to fresh oxygen. Soil; the soil is at
risk of contamination and degradation. Water; the serious risk of contamination to drinking water for
surrounding residences and others further downstream. Add increased wind and heat, this proposal will
change local climate. This proposal is not consistent with part 2 of the RMA.

-{6.4.2) - Table 5. Objective 2.1 - This power plant will adversely impact the productive potential of the
soils on the site. (t will not pratect those soils for future generations. The removal of light, the effects of
heat, impaction from building and removal, and lack of care of the soils for 30 years plus, will damage
the soil. Negative Effect

Objective 2.2 - The applicant’s comment are incorrect. The soils will be damaged, a power plant is not
easy to remove, adverse effects will not be less than minor. Save this resource, save this land for
farming into the future.

Policy 2.2{8) -Highly productive land is protected from inappropriate use and development, The
productive potential of this land will decline. More every year a power plant is sited upon it. Cropping
and sheep grazing are not realistic propositions. Firstly, this site’s soil does not lend itself to cropping
and cropping activities could easily damage or shade panels. Sheep would create damage to
infrastructure and jam turning mechanisms by leaning on or standing underneath the panels. The grass
will not grow enough to sustain sheep in any economical guantity. This is not appropriate use of the
site.

-(6.3.1] - National Environmental Standards Here the application states ‘there are no HAIL activities
assaciated with this site’ which at present is true. My point is that building a solar power plantis
creating just that. In the Ministry for the environment publication, Hazardous Activities and Industries
Guidance, category Bis efectrical and efectronic warks, power generation and transmission. An electrical
power plant would apply to; 2. Flectrical transformers, 4. power stations, substations or switchyards. In
addition, if batteries are added after consent, 1, botteries. This would ke an industrial site that wouid be
included on the local government land-use register. It is hot suitable to be established on rural zoned
land neighbaring residences. Council should suggest Far North find more suitable land —~ marginal,
away from residences and towns.

-{6.3.2) - Resource Management {National Environmental Standard for Freshwater) - Water, The
application repeatedly states there are no other water bodies present otherthan stock water races. This
is not true. The whole site sits directly on top of a fresh water aguifer that is shared by all neighbors in
the vicinity and miles downstream. {RMA; re part 2 sustainable management; and definition - water
body - fresh water or geothermal water in a river....or aquifer, or any part thereof} With an extremely
high-water table in this area, placing a HAIL qualifying facility directly on top of (and during flooding, in)
drinking water, risks contamination from; eroding minerals off coatings, broken fragments of toxic
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panel, leakages from use of substations, more should there be a fire in the infrastructure, and of course
if batteries are subsequently added and damaged. This will create a public heaith risk. Protect this
valuable resource, water, for future generations.

-6.6 National policy statements. The Government's 2050 vision for energy and industry is not supported
by this application. By 2050 the electrical generating efficiency of these panels will have declined to the
point of end-of-life. This application repeatedly suggests at that stage the proposed power plant could
possibly be decommissioned and return to primary production. Thus, not only does it not support the
2050 vision but then creates instability of supply.

-{6.5) - Table 6. Objective {3}, Policy {6), Policy (9), Comment, this proposal does not have less than
minor adverse effacts on the envirenment. Soil, water, airis at risk. The land would no longer be rural,
but industrial in lock and use. A row of Japanese Cedars does not mitigate the visual impacts, let alone,
soil, noise, water issues. There are serious potential adverse effects on human health and well-being.
This is not a suitable site,

-(6.6) - Table 7. Objective 4.3.1, comment. An industrial power plant is not consistent with other rural
activities {as | have previously discussed) — and to liken an industrial power plant to glasshouses is
astounding. Glasshouses are for primary production, a thoroughly suitable activity for a rural zone.
Overall, the amenity values of the rura! zone, including natural character, will not be maintained. This is
obvious. by the fact that there will be no ceuntryside for 235 hectares. That land will be intensively
covered by infrastructure, ringed by security fencing, filled with industrial generation, not primary
production.

-{7.3) Fire and Emergency - Here it states water supplies available on site for firefighting. If there s a
tank, what volume ? Or again will be a bore be available? This needs clarification. Water will only be of
use in a grass fire {which will be of enhanced possibility given the heat radiated from panels and arcing
can occur anywhere along the infrastructure). What provision and training will be given to local
volunteer fire fighters who will be required to enter an actively generating industrial power plant.
During daylight these panels continue to generate electricity, fire or not, and being fully automated,
nobody on site to turn them off, Also, possibly to deal with inverter or substation fire. Water will not
extinguish a lithium battery fire (should these be included); they are left to burn themselves out. Water
won’t help in these instances, and is the volunteer fire brigade equipped to fight such a chemical fire
within ar. actively generating power plant? Coupled with possibly only 6 meters between rows {as stated
in 3. description of proposed work), and when the panels are at lowestangle, they would cover almost 5
meters of that space, it is dangerous to ask firefighters to squeeze along a 1m gap of panels actively
generating power to fight a fire. Dangerous effect

3. Other issues not addressed

-Batteries — There is no mention of Batteries in the application. Given that twe other applications for
Industrial sized Solar power plants are lodged at Masterten Council and additional companies are
aroposing others in the Wairarapa, electrical joads could scon be a problem. What safe guard do local
residences and Greytown have that once established, this site will not then include the addition of
industrial sized batteries? Batteries pose an additional fire risk, which would then cause serious scil and
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drinking water contamination issues, and will turn a daytime probiem of low-level buzz naise into a 24/7
one. (Alongside the environmental and humanitarian issues of battery production and disposal). Will
Council even have the authority to consent or deny such an addition. Or will, once established as an
Energy Utility Entity, allow Far North the ability to add batteries as part of maintenance and upgrade of
their facility without Council consent? Can locals be assured that, there are no plans by other Utility
providers or companies to establish batteries within this site, and that is why the subject has not been
addressed in this application? Please clarify

Network utilitiesE1 policies, method 16.3.7{a). (¢} ensure the operation, establishment, maintenance or
upgrading of network utilities does not compromise community health and safety.

-Heat island Effect - Unlike outdated computer-generated studies, on ground study has shown this is a
very real occurrence over solar power plants. Only 20% of light hitting panels is converted to electricity,
80% is reflected as heat. These panels will be 20 degrees hotter than the ambient temperature during
daylight and heat the soil and surrounds enough to make the local area 3-4 degrees hotter during the
evening. Not only will this have negative effect on the soil on this site, but on land nearby. It will make
life very uncomfortable for residents and animals in the vicinity. This site is unsuitable.

Barron-Gafford G.A. et al The Photovoltaic Heat Island Effect; larger Solar Power Plants increase local
temperatures [found on the national library of medicine website}

-Wind ~ Not only will the removal of wind breaks increase wind levels for the area, but there are real
concerns for possible wind tunnels and turbulence, shown in the study by

irtaza and Agarwal — CFD simulation of turbulent wind effect on an array of ground-mounted sofar PV
panels; It advises “extensive damages of PV panels, arrays and mounting modules have been reported
the world over due to high winds” and “PV panels are subject to significant lift and drag forces under
wind foading, which needs to be quantified with sufficient factor of safety to avoid damages”. Coupled
with this site being prone to water logging and possibly only pile driven posts 600mm deep, there could
be serious issues. Not only that, the concern for wind effects on neighboring roads and properties.
Council should require Far North to provide a study of wind loadings specific to this site, panels, planned
layout and the range and strength of Wairarapa winds. Negative effect

-Biodiversity ~ Mature trees will be felled and these are what Moreporks require for nesting. Moreporks
reside in the area, as do Pukekos and there are many other native birds. But the Wairarapa has a poor
number generally and Council shauld preserve and enhance any habitat it can. All birds will avoid the
glare angles, covered soil, and the heatisland, causing numbersinthe areato decrease. Negative effect

-Fire = With the increased heat and dryness of the site and surrounds, there will be a heightened grass
fire risk. Power plants are at high risk of fire because of possible arcing that can occur throughout the
infrastructure. Will this risk of fire in a power plant result in a permanent fire ban on neighboring farms
and properties? That would prevent them fram burning fallen branches, impacting on the maintenance
of thelr properties and costing them in ever escalating dump fees. The heat island effect will also dry
land outside the proposed site, also increasing fire risk on other properties. Negative effect

-Electromagnetic Radiation - There is no doubt that there is electromagnetic radiation produced from
solar power plants. Residents that are either worried by it or sensitive to it should not be subjected to
now five with it, especially as it is often a driving factor for seeking to live in open countryside in the first
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place, to breathe deeply, clean, uncluttered oxygenated air. A discrete screen of conifers will not change
that. Preserve the purity of the air. Negative effect.

-Land Values - Houses located in industrial use areas and underhigh voltage power lines have less value
and appeal to buyers, similarly, properties anywhere near the solar power plant will be less desirable
because a vast industrial power plant is on their back doorstep, alongside the fear of possible
electromagneticradiation effects, noise, higherwinds, heat, greater fire risk, little bird life... The Council

has a duty to protect the large collective capital invesiment local property owners and their businesses

have sunk into Wairarapa land and community. This would give confidence to potential settlers when
choosing South Wairarapa to live and purchase land in. Protect the value of Wairarapa Land and
confidence in its Council.

-Protection of Farmland - The enormous increase in the lease value of the land by companies like Far
North, makes the land unaffordable for local farmers to compete in the lease of that land, decreasing
the amount of farmland available for primary production {which is what a rural zone is supposed to
protect). Evidence in the USA shows the attractive lease deals make farming the land less desirable to
other land owners, creating a snow ball effect of farmers seeking to get on the gravy train of solar
power. These farmers tisk losing contrel of their land, as | believe they will not he able to simply opt out
of electricity generation at the end of the lease period once they become a part of the National power
supply. If they did it would cause an instability of supply. Which is the exact opposite of what Far North
are claiming they are creating. Rural zone is for primary production, protect it.

-Internet and Cell phone coverage - Living rurally can come with weak and disrupted internet and cell
phone coverage and it would not take much to weaken and disrupt it further. Residents will have
already paid for sometimes expensive solutions for their individual site. These connections are of vital
importance to run one's life, business, community connectiveness and access to emergency services.
This Solar PowerPlant is an extensivetallarray of metal and glass, both of which are known to disruptor
block internet and cell phone coverage. If this proposed power plant further disrupts this connectivity, it
should not cost residents to find a solution. It has real possibility to leave them isolated, unable to run
their business, and unable to call emergency services, Copper land lines are no longer an option. How is
Council going to safe guard these rate payers? This site is not suitable.

-Sustainability — | noticed in the new draft district plan, that Council is wanting to steer toward
renewable and sustainable energy sources. The prime source of the electricity {the sun) is indeed free
and renewable, but everything else not only decreases in efficiency, it has a maximum lifespan of 30
years, when all panels at least must be replaced. Before Council grants consent to large overseas
interests, large tracts of land that will be permanent industriai sites (Far North are asking for an
unlimited consent duration), Far North should be required to show if this Power Plant can be considered
sustainable and if so, explain how it is. The entire infrastructure is solely refiant on the petrochemical
industry, fromthe mining, to the creating of materials, the multiple shipping of components... That's not
even including the humanitarian costs of mining some of the ores, especially if batteries willin future be
included. If the Council wants to be supporting less carbon emissions, this solar infrastructure has
already emitted vast quantities out of sight prior to arrival and has a short use-by date {(Noteven a need
to plant conifers te hide that). And to rub salt into the wound, mature CO2 conve rters (trees) will be cut
down 1o facilitate it. Not sustainable.
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-Natural Disaster — We live on an island that is subject to earthquakes (1855 quake centered in
Wairarapa) and tropical storms (Gabriel was expected toland further south intc Wairarapa}, high winds,
floods, tornado (Wairarapa 2004). The very nature of the infrastructure required for solar power,
hectares of very large glass panels secured on a single axis, in the event of a natural disaster, would
resultin shattered (possibly'fl\;ing) glass and contamination of soil and water. Unsuitable site for power
plant. The operative district plan explains how network utilities need to be carefully located;

Network Utilities 16.3.3

... Maintaining the volued environment characteristics of the Wairaropa is o fundomental premise of
the Plan. Network Utilities can significantly affect the landscape and locol amenity values and
therefore should be located and managed in a manner that avoids, remedies or mitigates their impact
on the character of the Wairarapa, its outstanding landscapes and important natural or heritage
values, Such controls need to reflect the relative characteristics and amenity values of the different
environmental zones in the development standards.

AVOID the impact please, this is not a suitable site.

Mental Health and Wellbeing — 1 feel this needs to be addressed. This proposal {and others that we
know are coming) has already been creating stress and insecurity, particularly for those living within the
eurrent impact radius of southern Greytown, It already has daily impact on decisions residents in the
area are making in regard to their [ife and their properties. Some already making plans to move out of
the Wairarapa. The District Plan talks of things such as values and community - they are nothing without
pecple. This is a mental health and wellbeing issue and | urge Councll to not only protect the natural
resources of this land, but protect its people.

11 of 12
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4. The proposal fails to meat the objectives and policies of the District Plan and the provisions of
the Resource Management Act,

Fon Lhe reasons given showe Lhis application st be declined as it clearly does nat meet the objenlives
ard policies of the District Pian and the provislons of the Resource Managemeont Act. As | have
tlemanst-ated in Lhis syorrission this proaosal will generate major effects both or anc off site. Them are
serious deficiencies in the informzetion supplizd with the application and 3 number of effects fave not
beenadd-essed. The propusal fails i el Lhe objetives, pelicies and rules of the disricl plan and the
proviskons of the Resource Manapement Act for netified appl cations as it lacks informnation and fails to
meet the princigles and purpasss of the RMA ard the tests for nothled acthvitles. The praposalfails to

camp'y with the District Plan objectives, policies and rules relating to the rural zone, public utilites and
notified zpplicatlons.

Tae people of Scuth wWairarapa need the Councltu cansider all the ahove, protect the sail, water,
peaple’sinoones, herltage, quallty of livicg, drin<ing water, enjoyma=t of their surrounds, investricnts
in prepeely, ees, wildlife. . This site is not suitzhle. Land can be sought elsewhere, awey from penple,
drinking water, Lsing ma-ginal land. Treat our natural resources, paople and their lives ge 1thy and with
Cares,

Yours resaectfully

Ellzabeth Crecve

DNate S0/06F 2023

liofl2
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SUU:I.H WAIRARAPA
f"m DISTRICT COUNCIL
— iy evedgfid Tk

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 1 3
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

12713}, 137(5)ic) and 234({4) of the Resource Management Act 1991

Subrmitter

Name; c:.{'? ‘ j'q:;c‘ é E?'%l C’M‘y
Contact Person.

{if different from above}

Postal Address: ,f"r;r_{t g i 5 C a/?%#-'@

Home Phone:

Email;

Details of the Proposal to which this Submission Relates

Name of Applicant: Feay /L/wﬂ‘x {:.‘: lar :‘ic_:!-np,;_d .
Address of Proposal: (/¢ W P 4

Application No. B 230/03

Description of Proposal: 235 As Colar & /’g:{.v’:i/ /ﬂfa.:fr'?‘.

Detalls of Submission
My submission (use X to indicate your choicej:

Supports the whole proposal Supports part of the proposal
\_/]ppases the whaole proposal ' Dpposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? {use X to indicate your chaice)

Yas Mo

If athers make a similar submission | will cansider presenting a joint case with them at the
hezring



SOUTH WAIRLARAPA
;'jﬁ'_,} DISTAIGT GOUNCIL

ey Boro oy TR

Subrrinsion Steiament 1 3

The specific parts of the Progosal that tis submission relates to.

./%’c%.ff ;’Ejéif fo atfacked Subur By ,

Dazisior you want the Coundi to maka:
fuse X to indgfcate youir chaice)

Grant the Consent f . Dedire the Consent ¢ faramt the Consent wils Conditcns

Signature
Te be signed by the submitter or persan authorised to sign on behalf of the submitter,

Name: £/, Sarboe 11 (e Ve §4)

vae: 30 fo5 f2633

imparlant notes % the Subniller
1. Inaccardance with the Privacy Act 1993, submissions will be made available for viewning by
ouncl and members af 1he puBlic.
2. This“armis for your corven jsnoe only. You may make a submission that addresses the poinss
akeve in 2 etter ar other suitab'e farmat.
2. Subkmiss ons will not ba returnad, so plezse keep a topy.
4. A copy of your submission mnst be sent to both Council and 1o Lhe applicant,



Kit Reretahi Titau

SOUTH WAIRARAPA
g DISTRICT COUNCIL

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 1 4
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96, ' :

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Folkert Burger

Contact Person:

(if different fram above)

Postal Address: 13Wilford Street, Wallaceville, Upper Hutt

Home Phone: (NG
S —

Details of the Proposal to which this Submission Relates

Name of Applicant: Far north Solar Farms

Address of Proposal: 415 Moroa Road, Greytown; 312 Bidwills Cutting road, Greytown, 1942 State
Highway 2, Greytown

Application No.
Description of Proposal:
They want to build the solar farm

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
x  Opposes the whaole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

X Yes No

¥  If others make a similar submission | will consider presenting a joint case with them at the
hearing



SOUTH WAIRARAPA
g DISTRICT COUNCIL

Kiag Reretahi Tatau

Submission Statement 1 4

The specific parts of the Proposal that this submission relates to.

| oppose the proposal to build a solar farm as there are too many unknown risks with such
construction. These risks are on local resident’s health and environmental. If the council was to
accept issue consent, they will be placing local residents at undue risk which will not be able to be
managed. There will also be further negative ramifications to the environment due to the size and
scale of the build, storm water run of, visual pollution and noise pollution. By building the proposal
the SWDC will contradict an image of having a ‘clean environment’.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Folkert Burger

Name: Folkert Burger

Date: 06/06/2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.
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Submitter

MName

Contact Person

(it different brom abowe|

Postal Address

Home Phone
Cell Phone

Email

Marion GAIL Isaac

47 Cross Line Morison's Bush Greytown 5784

Details of the Proposal to which this Submission Relates

Name of Applicant

Address of Proposal

Application No

Description of
Proposal

Far North Solar Farms
Putaki Drive KUMEU 0841

220103

Solar “farm” on the land as described in the Public Notice of Application concering
Resource Consent advertised in newspapers by the South Wairarapa District Council 8
May 2023,

Details of Submission

My submission:

D Supports the whole proposal D’Supporta part of the proposal

Ejh;mmm the whole proposal D{Jmmaf-; part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

E]'.-t-': DHU

if others make a similar submission | will consider
presenting a joint case with them at the hearnng



SUBMISSIONONANOTIFIED
*LICATION

ant to Sections 95,

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required)

The construction over so much grazing land between tha towns of Martinborough, Graytown and Featharston will
render these communities and (heir environs vulnerable o the worst effects of the dimale change thal the
government and its specialist agencies unanimously countenance for this geographic region.

The presance of substantial concentrations of industrial batlery capacity presents an anhanced hazard in lerms of
this farming region's waler lable, rivers, and other sources of water for consumplion by humans and beasts.

It is undersiood that never belfore in New Zealand has such a big power project been positionad so closs to
settiaments and the experimental nature of this project further leads me to place on record my objection to this
project.

Decision you want the Council to make:

D Grant the Consent Decline the Consent D Grant the Consent with Conditions

Signature

| To be signed by the submitter or person authorised to sign on behalfl of the submitter

Name Marion GAIL Isaac
Jate & A 2.2 -2
E..It _‘\j;:’r }(Iy r-;?{ |}’JJ

Important notes for the Submitter

l. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council

and members of the public

T

This form is for your convenience only. You may make a submission that addresses the points above

in a letter or other suitable format
3. Submissions will not be returned, so please keep a copy

4. A copy of your submission must be sent to both Councll and to the applicant



_ iy e e e L o S e = I G IR SOUTH WAIRAR 4 PA
SUBMISSIONGN ANOTIEIED RESQURECE _ n|~=.| 'LL.-L L

(@G JFU'_ ARPLICATION

alrst'ant to.Seetion: 9EA 956, 95C, 96,
S7i5)c) and 2244 o7 ihe Fasource Management Act 1991

Submitter

Name Gaylene O'Connor
Contact Person

{i differant from abova)

Postal Address 122 Cross Line, RD1, Greytown

| Home Phone
' Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farm Ltd
Address of Proposal 415 Moroa Road, Greytown

Application No. 220103

Description of 235Ja Solar Power Plant

Proposal
(use additional

pages H reguired)

Details of Submission

My submission:
- [Jsupports the whole proposal [[]supports part of the proposal
.. [“]lopposes the whole proposal [1opposes part of the proposal

Inthe event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[¥]Yes CInNe

- [Zif others make a similar submission | will consider
presenting a joint case with them at the hearing




=l ; = = s = Ba | : SOUTHWATRAR AFA
SUBMISSION ONANOTIEIED RESOURCE R o " —' s

ENT ARPLICATION

VI 12 =Ritrsuant to s CSA 858 §5€ i
Yol | g X 2of2
30 12715 )(e) and 22404 of thia Recalrce Mainagement Aot 1941 1 6

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required}):
As per Attached submission document

Decision you want the Council to make:

[[] Grant the Consent Decline the Consent [[] Grant the Consent with Conditions

Signature

' To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name Gaylene O'Connor

Important notes for the Submitter

"' 1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
b and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

. 4. Acopy of your submission must be sent to both Council and to the applicant.



SUBMISSSION ON PUBLICLY NOTIFIED APPLICATION
FOR RESOURCE CONSENT BY FAR NORTH

TO:
South Walrarapa District Councll
SUBMITTER.:

Gaylene O'Connor, 122 Cross Une, RD1, Greytown
ph
email: [

| am not a trade competitor for the purposes of section 308B of the Resource Management Act 1291

Date:

DETAILS OF THE PROPOSAL TG WHICH THIS SUBMISSION RELATES:

Mame of Applicant: Far North Solar Farm Ltd.

Address of proposal: 415 Moroa Road, Greytown

Application Mumber: 220103

Description of propasal; 235)a Solar Power Plant

Detalls of submission: This submissian opposes the whole proposal

In the event this application is subject to a Resource Consent Hearing, | wish to be heard in respect
of my submission If athers make a similar submission | will consider presenting a joint case with
them at the hearing.

Submission Statement:

Decision | want the councll to make:  dedline the entire consent applicatian:
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Submission Introduction:

This industrial proposal is a result of sclar power generation over a vast area of land 235 hectares
{ha).

This proposal is an entire threat to the environmental quality and character of the Greytown Rural
Zone as it includes building/structures that due to their location, scale and density are not in keeping
with the established rural amenity and character, which is one of where buildings are at a relatively
low non-urban density with generous setbacks from property boundaries and where the height,
scale density and number of buildings do not dominate the landscape.

A solar power plant of this size will definitely dominate the landscape entirely opposite to that of the
intent of the Wairarapa combined District Plan- Rural Character & Amenity.

Submission Points around Application 220103:

1.4 Consent Duration: The applicant Far North Solar Farm Ltd are seeking a land use consent change
with an yplimited consent duration.

The intent of this is to change the tand use from one of Primary Production to a “Solar Farm”.

Solar farms are also known as ‘solar parks,” ‘solar plants’ and ‘solar power stations.” They operate as
power plants, just like the fossil-fueled power plants that have generated electricity for consumers
for the last century.

Surely the change of the land use is therefore one of an industrial change which would tend to
indicate that this is a Zone change rather than a land use change under Rural Zoning.

If not a Zaone change then surely the application should be considered as an Industrial Networl¢
Utility as defined in the District Plan:

industry — means premises used for manufocturing, fubricating or processing, substances or material
into new products. (Processing the sun via solar panels into Electricity)

Netwark Utility — means any utility which is part of o network and includes electrical fines... and
gssociated support structures. (The proposed facility would connect 1o an existing substation, thus
becoming part of the NZ Electrical hetwork grid)

4.2 Resource Consent Requirements:

in Tahle 2 the applicant states buildings will exceed allowed gross floor area. These solar arrays are
essentially buildings, and with each array being nearly 5 meter’'s wide and 59,612mm long, coupled
with footprints of inverters, substations, and possibly watar tanks for cooling(depending on size) The
council should be requesting the applicant to state the overall footprint % on the land. 1t would be
far in excess of anything permitted in the rural zone. The gross floor area of a network utility i.e
cannot exceed 10 square meters in area, and on this basis alone the effects of the proposal are huge
not minor.

The applicant is also requesting the planned non-compliance of unsealed road setbacks (erection of
solar panels within 25m of unsealed road), there does not appear to be an explanation for this in the
application as to why this ruling cannet be adhered to. This should be addressed with further
clarification requested by Council,

16



Rural Zone 4.3.1;

The applicant (Far North) claims “the proposed solar punels are consistent with other rural activities
and refer to glass houses, so therefore the amenity values of the rural zone including natural
character will be maintained”.

In my belief there is a flaw to this statement in that glasshouses are usualiy concentrated on smaller
sites, and do not take up a massive % of an area of land as a solar power plant will and on such a
large scale.

5.4.1 Natural Character Effects:

In the application Far Nerth Sclar Farm Limited imply that the change to the existing pastoral and
rural character of the site are less than minor due to the fact that they propose a 3m wide screen
planting with Japanese Cedar along the entire site boundary.

There appears to be some discrepancy with this statement as the Councils advice from Landscape
Architect at Boffa Miskell, Emma McRae states that the Landscape assessment terminology

of “moderate” assessment to the RMA framework for assessing effects. The assessment indicates
that the introduction of built electricity infrastructure into a currently open pastoral landscape will
be a potentially moderate effect that is, more than minor.

To add to this chsetvation it should also be noted that until recently SWDC used this landscape in its
logo. It is part of the identity of the Wairarapa Region. The Central Plains landscape has a feeling of
openness and expanse and this is what brings people to settle, stay and visit the area.

Potentially for five years until the plantings reach a certain height they will not disguise the visual
effects on the landscape of an electricity infrastructure of such a scale therefore impacting the

openness and expanse of the rural landscape potentially deterring people to stay and visit within the
affected area.

5.6.1 Noise Effects:

Far North Solar Farm Limited state that both the construction noise and operational noise effects are
miner/minimal

In the case of construction noise the applicant states “The noise produced from the construction
activities is fikely to be indiscernible from normal rural activities, such as harvesting or cultivating”

| disagree with this comment as the construction activities will take place over a daily, continuous 6-
9 month period, which in itself a longer duration than seasonal harvesting or cultivating, most
farmers want to gather in their harvest or cultivate their land in a short time frame and in most cases
may anly be for a pericd of a couple of weeks.

In the case of Operational Noise the applicant states “Operational noise effects are minimal and will
not be noticeable from the boundary of the site” and overall the operation noise effects are

considered to be negligible. Stating that the average maximum sound pressure at 1m distance was
measured at 62dBA.

Inverters are essential in solar power production as they convert the direct current (DC) elecirical
power collected in the solar panels into alternating-current {AC) power. Solar power farms must
convert the DC to AC power to distribute electricity to the local grid and it is this conversion process
that generates noise pollution.

16



Also movements in other mechanical companents in the inverter and transformer, like coil
vibrations and high-speed cocling fans, contribute to the body and leve! of noise.

There are other factors to consider when assessing the potential noise impact of a sotar farm which |
believe should include:

» nature of the area/setting;

e The existing noise climate in the area;

e The character of the noise generated; and,
e The level of noise generated.

In this application a proposed commercial scale solar farm is to be located on farmland in a tranquil
rural setting, away from transport or industrial infrastructure. Rural soundscape will include noise
from livestack, seasanal farming activities, bird song etc. In these instances, sensitive receptor
locations are like to be exposed to relatively low background noise levels and a generally tranguil
jandscape.

Against this context, noise from unnatural sources such as noise gollution may stand out. Any hums
or tones associated with the electrical plant while not subjectively loud are likely to be more readily
identifiable giving rise to impacts virtually irrespective of the absolute level of the noise generated.

The proposal is definitely a Network Utility, and given that the introduction of large scale Solar is still
in its infancy in NZ then it is reasonable to expect that as the District Plan pre dates the possibility of
large scale solar, therefore perhaps the council should look to their own guidelines concerning
Renewable Wind Energy Facilities as a comparative as outlined:-

District Plan, Network Utilities 22.1.20 Wind Energy Facilities(v). The actual or potential noise effects
of the construction, development and operation of the wind energy facilities, including particular
consideration of the special audible characteristics and the proximity and effect on settlements.

Noise(ifi)Acoustics — the assessment and megsurement of sound from Wind Turbine Generatots

A) The ussessment of the activity shalf not be made in isolation, The assessment shall be made
with ail other uses and activities in the area in normol operation and the cumulative effect
taken into gccount. And the power plant will be surrounded by C) noise sensitive activities,
residential, visitor accommeodation.

6.3.1 National Enviranmental Standards:-

The applicant states “there are no HAIL activities associated with this site” which in its present state
is true. This statement is only arcund the current site, it does not take into consideration that the
site shouid the proposal for solar is approved then it could in itself be creating a HAIL site with future
ramifications on the rural zoned land due to, Photovoltaic panels may contain hazardous materials
and although they are sealed under normal operating conditions, there is the potential for
environmental contamination if they are damaged or improperly disposed upon decommissiening.

There is no indication by the Applicant {Far North) on how they propose to mitigate this potential
tisk and as this is an important part of ensuring long term sustainability of rural land | would be
strongly recommending that the Council seek further clarification and request a plan around
mitigation.
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Decommissioning of the Salar Farm and all Materials

The Applicant {Far North) state “that at the end of the consented period, the selar farm is
decommissioned and all materials are removed for recycling”

There is no indication by the Applicant on how they propose recycling of the matertials wiil occur. My
thoughts on this are that currently worldwide there are limited capabilities on the recycling of solar

panels and in fact is becaming an issue in other countries as already existing solar panels are starting
to fill up landfills.

Council should be addressing this issue with the Applicant and seeking their plan on the mitigation of
disposal of panels, not only at the end of their life, but also around how they will dispose of any
damaged panels during the operational cycle of the solar power plant.

Conclusion:

In conclusion, applicants for Solar Energy Generation are choosing rural locations that are close to
settlements and substations etc. to make it cheaper to connect to the electricity network.

} am sure that within the Wairarapa, thare are areas large enough where Solar Plants could be built
without negatively effecting landscape or communities, but solar farm promoters do not appear to
be interested as the necessary network infrastructure is not in place, making sites too expensive to
attract investment.

{ am neot against solar farms or renewable energy what | am resistant to is solar farms being put in
inappropriate places where the land use and character is changed.

| am pushing for a rationat and proactive councll to facilitate renewable energy schemes that don't
harm our landscape.

Given the Solar Powar Generation is in its infancy in New Zealand, and that there are many variables
to Solar Power Generation a prudent Council should be deferring applications and holding off for at
least a year withaut making rushed decisions until there is more research and darification around
potential impacts:-

1. NZ has a general election coming up in only a few months and shoufd there be any change in
Government, then there may be a change around the environmental impacis of Solar Power
Generation, and the pending changes with in legislation around the RMA etc.

2.  There are a number of overseas couniries, USA and Australia as an example where given
that they have been in the solar power generation game much longer than NZ who are
continuously reviewing the impact that Solar Power Generation has on the environment,

An example of areas that are being investigated and reviewed are:-
Wind Impact
Impact on Soil
Impact on Water
Impact on natural species and habitats
Safe distancing of solar farms to both rural communities and rural environments.
The life cydte of solar panels from manufacturing through to dispesal and the total
emission generation from the full life cycle compared to the gains.
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3. One of the biggest issue that countries whom have taken up the opportunity to use
alternative sources of energy is the recycling conundrum, in that currently there does not
seem 1o be a recycling plan in place as in most instances there is a huge cost in the recycling
of panels etc. Experts claim that there will be potentially over a billion panels to be replaced
and if we continue in this manner then it's going to be a waste mountain by 2050 according
to Ute Collier, deputy director of the International Renewable Energy Agency.

How the Council manages this proposal will pave the way for more proposals of the same nature,
that the Council are aware of that are waiting in the wings. These Companies are all waiting to utilize
rural land close to electrical power generation infrastructure, once one application is approved it has
the potential to set a precedent for the approval of other applications. This will change the rural
landscape drastically, a heritage town and its rural corridors wilt be changed forever. Instead of a
rural vista, and working productive rural land for primary production there will be a seascape of solar
panels that will be an entire threat to the environmentai quality of the Greytown Rural Zone,

NZ and its council’s shauld be waiting to see the outcomes of the research and | don’t believe it is
unreasonable to delay applications for Solar Power Generation far a minimum of a year until we all
have further information around the potential implications to our NZ heritage and environment,

| trust you will take on board my valid concerns, and at this time decline the application as it clearly
does not meet District Plan Standards, around rural zone, neither the ebjectives nor policies of the
Resource Management Act.

It does not show how it will mitigate any concerns around both the District Plan and Resource
Management Act. Where these can’t be addressed then one of the options for mitigation is to
“avoid”. | urge the Council to do this at this stage and decline the application.

Thank you for the apportunity to make this submission
Gaylene Q'Connor

6June 20284 “U
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Chris Gnrrnan-TemE Planner

From: GCB-Warren Woadgyer

Sent: Sunday, 4 lune 20232 72071 pm

To: I

Ce: GCB-Louise brown; GCB-Warren Woodgyer; GCB-Jo Woodeock; Meil Marisom, Courncillor Aaron Woodcock; Councillor Martin Bosley
Subject: Far North Solar Farms Submission

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 95,

127(3}, 137{5}){c) and 234{4) of the Resaurce Management Act 1931

Submitter
Name: Greytown Community Board
Contact Person:
Laulse Brown, Chailrperson Greytawn Cammunity Board

Postal Address: cf- SWDC, P.0O.Box 6, Martinborough, 5741

Home Phone: ERSSRRRRRRRNN

Details of the Propasal to which this Submission Relates

Name of Applicant: Far Nerth Solar Farm Limited

Address of Proposal:415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2, Greytown; 18 Pharazyns Road, Featherston legally
described as Pt LOT 6 DP 83032 [WN391/56) Pt LOT 7 DP 8803 {WN391/56) Pt LOT 10 DP 3106 {WHN583/131, WN582/132) SECTION 27 MOROA SETT {WNE1/330) LOT 1 DP
52574 BLKS IV WAIRARAPA SD BLK {[WN22A/575) PT SEC 122 MOROA DISTRICT [WN36B/542) LOT 1 DP 76478 (WN43B/286)

Application No. 220103

Description of Propasal:



321,160 photovoltaic solar panels on arrays mounted on tracking tables, with a maximum height of 4.5m above the ground
40 inverters, lines and associated structures

Buildings not required for primary industry or residential

purposes exceeding 25m2

Associated site works and new accessways

Screening planting.

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
X Opposes the whole proposal Opposes part of the proposal
In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in respect of your submission? (use X to indicate your choice)

x Yes No

If others make a similar submission | will consider presenting a joint case with them at the hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

The Local Government Act 2002, Section 52 states that one of the roles of the Community Board is to represent, and act as an advocate for the interests of its
community. Within this we feel that Community boards play a crucial role in land use planning and development processes, ensuring that they align with the
community's needs and desires. Such as potential impacts of development on the district, environmental concerns, and social and economic implications, and strive to
ensure that development is in line with the community's vision and interests.

While we recognize the importance of renewable energy and its potential benefits, we believe Community engagement and consultation are paramount in addressing
concerns. It is crucial for developers to actively involve Greytown Ward residents, provide transparent information, and listen to their feedback. Meaningful engagement
allows for a more inclusive decision-making process that takes into account the community's perspectives and concerns.
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The Greytown Community Board feels the applicant has done insufficient consultation at this tirme and it is too soon for this consent to be approved and therefora
teclined at this time.

Decision you want the Council to make:
fuse X ta indicate your choice)

Grant the Consent x Decline the Consent Grant the Cansent with Canditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Namaea: Louise Brown

Date: 4 June 2023

Important notes for the Submittar



PwnNnpE

In accordance with the Privacy Act 1993, submissions will be made available for viewing by Council and members of the public.

This form is for your convenience only. You may make a submission that addresses the points above in a letter or other suitable format.
Submissions will not be returned, so please keep a copy.

A copy of your submission must be sent to both Council and to the applicant.
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SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name gerry and jenny van dalen
Contact Person gerry and jenny van dalen

(If different from above)

Postal Address 112 wards line RD 1 Greytown 5794

Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of Applicant far north solar farm Itd

Address of Proposal 415 moroa road, greytown; 312 bidwills cutting road, greytown; 1942 SH 2, greytown; 18
pharazyns road, featherston

Application No. 220103
Description of 175-megawatt peak solar power plant

Proposal
|use additional

pages if required)

Details of Submission
My submission:

m

[JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [no

|:| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

the whole proposal

we support the submission from frank van steensel and josje neerincx

the whole neighborhood will be negative influenced if this goes ahead, and also greytown itself

we came to new zealand for its green clean pastures, not for solar panels, from which you don't know the health
effects, when they are running and afterwards, when they come to the end of their productive time, look at the

electric cars and batteries, no one wants to touch

we are concerned for the health of ourselves and of the generations to come

Decision you want the Council to make:

[]Grant the Consent [v] Decline the Consent [[] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name %€ and jenny van dalen

Date 6/6/20

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



SUBMISSION QN A NOTIFIED RESQURCE CONSENT APPLICATION
FQRM 13 - Pursuant to Sections 354, 956, 95, 96,

1273}, 137{5){c] and 234({4) of the Resource Management Act 1991

Submitter

Ingrld Ward

Contact Person:
i different from abowve)

46 Reading 5treet, Greyiown

Details of the Proposal to which this Submission Relates

Far North

Acldress of Propogal: 415 Maroa Road, Greybawn; 312 Bidwillz Culting Road, Greyiown; 1942
State Highway 2, Greytewn: 1% Pharazyns Road, Featherston

Application No.

To bwild & solar farm on farm 415 Moroa Road, Greytown; 312 Bidwills Cutting Road,
Greytown; 1242 State Highway 2, Greytown; 18 Pharazmyns Road, Featherston legally
deserlbed as Pt LOT 6 OF 8807 [WKN3S1/56) Pt LOT 7 DP 2203 [WHA1/E6) Pt LOT 10 DF 3106
(WHNSB2/131, WNS83/132) SECTION 27 MOROA SETT (WHEL/330) LOT 1 DF 52574 BLKS 1Y
WAIRARAPA 50 BLK (WH2Z2AS5T5) PT SEC 122 MOROA DHSTRICT (WHN3AGBES542) LOT 1 DP
T6ATE [WNASES286)

Details of Submission
Wy submission fuse X to indicate vour chofcel:

Suppaorts the whole proposal Supparts part of the proposal

X Opposes the whale proposal Oppuses part of the proposal

In the ewvent this application is subject to a Resource Consent Hearing. Do you wish to be heard in respect of your submission? fuse

¥ to Indlcare yaur chalce)

Yes X HNo

If athers make a similar submission | will consider presenting a joint case with them at the
hearlng

Submission Statement
The specific parts of the Proposal that this submission relates te,



| entirely enderse the submission of Elisabeth Creavey of Bidwills Cutting Read, Grevtown

submitted under the emai EEEEG_

Decision you want the Council to make:
fuse X ta indicate pour choize)

Grant the Consent | X | Decline tha @rant the Consent with Conditions
Consent

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Ingrid ¥u'ard

Name:

Date:f lune 2023
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SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name Jacqui Southey
Contact Person

(If different from above)

Postal Address s cowille Street, Masterton, 5810

Home Phone
Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farm Submission

Address of Proposal  Williamson Water and Land Advisory
10/1 Putaki Drive

Application No, WWLAO589

Description of The construction and operation of a 175 megawatt peak (MWp) solar farm at 415 Moroa
Road, Greytown (the site).

Proposal
|use additional

pages if required)

Details of Submission
My submission:

m

[JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [no

If others make a similar submission | will consider
presenting a joint case with them at the hearing




SOUTH Wwal

SUBMISSION ONANOTIFIED RESOURCE ' v : DISTRICT Ci
CONSENT APPLICATION 5

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

i

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

This proposal has the potential to undermine the property values in the rural areas in the vicinity of the proposed
solar farm. The solar of the proposed solar farm will completely change the visual nature of the current farmland and
will potentially move from an area known for rural beauty to an industrial looking area that completely lacks in visual
appeal and could be termed visual pollution.
There is a risk of noise pollution from the proposed solar farm, this could have a harmful impact on humans and
animals residing in this area. It is my view this risk has not been sufficiently analysed and there is no guarantee in
the proposal that there will no noise pollution.
Currently this land is reasonably open and flat with views stretching toward the Tararuas. This land has been
farmed since the early 19th century is a vital part of the historical nature of the town of Greytown. Much of the
historical character of Greytown is protected and this has enhanced the beauy and character of the town leading to
high returns in terms of property value. The surrounding farmland should be accorded the same protections to
protect the visual and historical value of the township and immediate rural surrounds.

Decision you want the Council to make:

[[] Grant the Consent Decline the Consent [J Grant the Consent with Conditions

| request that the council declines this consent. In addition to reasons for objecting above | will provide an attached
written document.

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter

Name Jacqui Southey

Date g/6/23

Important notes for the Submitter

1. Inaccordance withthe Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformis for your convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



Far North Solar Farm Submission

Submitter Jacqui Southey

Date 06 June 2023

Submission Objecting to the entire proposal by Far North Solar Farm Submission to establish a Solar
Farm described as the construction and operation of a 175 megawatt peak (MWp) solar farm at 415
Moroa Road, Greytown (the site).

| am a landowner and rate payer in the Battersea Road area Greytown and completely oppose the
proposed establishment of the 175 megawatt peak (MWp) solar farm at 415 Moroa Road, Greytown
(the site).

Reasons for objecting
1. Undermining nearby property values.

This proposal has the potential to undermine the property values in the rural areas in the vicinity of
the proposed solar farm. The solar of the proposed solar farm will completely change the visual
nature of the current farmland and will potentially move from an area known for rural beauty to an
industrial looking area that completely lacks in visual appeal and could be termed visual pollution.

2. Risks related to noise pollution.

There is a risk of noise pollution from the proposed solar farm, this could have a harmful impact on
humans and animals residing in this area. It is my view this risk has not been sufficiently analysed
and there is no guarantee in the proposal that there will no noise pollution.

3. Undermining the current visual beauty and historical character of this land.

Currently this land is reasonably open and flat with views stretching west toward the Tararua ranges
or East toward the Jury Hills. This land has been farmed since the early 19th century (at least) and is
a vital part of the historical nature of the town of Greytown. Much of the historical character of
Greytown is protected and this has enhanced the beauty and character of the town leading to high
returns in terms of property value. The surrounding farmland should be accorded the same
protections to protect the visual and historical value of the township and immediate rural surrounds.

4. Undermining the use of productive farmland.

The farmland that is proposed to be used for this solar farm is currently productive food producing
agricultural land. This land should be protected to support the production of food via agriculture. As
the climate crisis impacts our future, it is essential that we have reliable food agriculture and that
land being used for this is protected to ensure our future food supply.

Furthermore, the use of any agricultural land should be prohibited for solar supply as there are
millions of rooftops across New Zealand that could hold solar panels and generate solar electricity
supply. We can look to countries such as Australia, and increasingly the United States, utilising urban
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rooftops to generate solar power. This would protect our farmland fram being unnecessarily
tdevalued to creata industrial sclar power installations.

| do not support this proposal and request that the South Wairarapa District Council does not give
consent based on the ohjections listed in this submission.

Jacqui Southey

5 Colville Street
Masterton 5810



6 lune 2023

SUBMISSION ON PUBLICLY NOTIFIED APPLICATION FOR RESOURCE CONSENT BY FAR NORTH
SOLAR FARMLTD TO

South Wairarapa District Council

SUBMITTER

James Field, 268 Bidwills Cutting Road, Greytown

| am not a trade competitor for the purposes of section 308B of the Resource Management Act 1991

PROPOSAL TO WHICH THIS SUBMISSION RELATES
Name of applicant; Far North Solar Farm Ltd
Address of proposal; 415 Moroa Road, Greytown
Application number; RM220103

Description of Proposal; 235Ha Solar Power Plant

Details of submission; This submission opposes the whole proposal,

In the event this application is subject to Resource Consent Hearing | would like to be heard in
respect of my submission. | would consider a joint case if others present similar objections.

Decision | want the Council to make; Decline the entire consent application.

Submission Statement;
a) The proposal contravenes of the Wairarapa Combined District Plan (WCDP) strategic principles

and objectives {specifically RE-O2, RE-03, and CCR-03.)

2) The proposal significantly increases the risk to flight safety for operations from the adjacent
runway.

3) The proposal does not adequately address end of useful life infrastructure recycling.

The details of my submission statement are detailed below.
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Resource Consent RM220103 Opposition Statement Detail

1. 1am alocal farmer, and professional aviator. | operate farms immediately bounding the north and
east borders of this proposal, and | operate a grass runway with a climb out lane directly across the
site. Furthermore | have a house 600m downstream of the site.

2. The Far North Solar Farm Ltd (FNSF) proposal contravenes the strategic direction and intent of the

WCDP.
a. Strategic Objective RE-O2 Productive Capacity. This objective affirms the councils intent to
protect primary production within the rural zone. Continuing food production must be
balanced against the needs of a growing community. The proposal, along with the armchair
assessment of effects document, flippantly claims that pastoral production will continue
largely unaffected by the installation of 235ha of solar panels. Any career farmer will confirm
that baseline South Wairarapa finishing land will carry 8-15 stock units per hectare over
autumn/spring, and produce 2 tonnes of barley per hectare or 80-120 conventional bales of
hay in the summer. The obstruction and shading effect of 321,000 photovoltaic panels will
completely preclude hay or barley production. The lamb stocking rate would be reduced by
approximately 75%.
b. Strategic Objective RE-O3 Character of the Rural Environment. It is a far stretch of the
imagination to believe that a row of screening trees is sufficient to hide the dramatic visual
and functional change to the 235 hectare site. This is a huge proposal, on a very large scale.
The manmade silicon and steel solar forest will affect the visual landscape significantly, and
its impact will be permanent. It will also bring significant traffic flows, audio and
electromagnetic noise which are well above the normal threshold for our small town.
c. Strategic Objective CCR-O3 Resilience to Natural Hazards. The installation of high tech
solar panels will not enhance our regional resilience to disasters. If anything this type of
installation is more sensitive to adverse climatic events, including hail, tropical storms and
earthquakes. We know from recent experiences with Cyclone Gabrielle and the Christchurch
Earthquake, that these events are becoming more frequent. Sealed photovoltaic panels
present little threat to health and safety, however if ruptured or broken, the toxic
ingredients of lead, cadmium and antimony can escape and poison the surrounding ground
and groundwater — operating a bore water supplied home, with young family a mere 600m
downstream is a real concern for me.

3. Flight Safety. | have a hangar and an associated grass runway near the site of the proposal solar
farm. My westerly runway terminates just 10m from the eastern boundary of the site. The highest
risk for any single engine aircraft operation is the relatively high power take-off and climb out. On
most Wairarapa days, the westerly wind dictates a climb out on the westerly runway. With the
addition of the proposed solar installation, an additional climb out obstruction is presented which
must be cleared, but also in case of an engine failure after take-off, there would be almost zero
chance of occupant survival.

4. Modern photovoltaic panels claim to minimise sun glare. However my 20 years of aviation, across
dozens of countries and nearly 4000 flying hours, say otherwise. The risk posed by panel derived sun
strike, poses a danger to aeronautical operations.

5. End of Life Maintenance and Recycling. | admire the underlying principle of increasing renewable
power generation, whether it be altruistic, economic or big tech carbon offset motivated. However,
any new endeavour especially of this industrial scale, must be closely examined from the cradle to
grave. At the time of writing, the South Wairarapa does not have a large scale landfill. And indeed
nowhere in NZ has access to photovoltaic panel recycling facilities. 321,000 panels will happily be
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imported into our region, but | would imagine they will not be safety shipped out again when they
reach the end of their productive life. Cadmium, lead and antimony sound exotic and exciting until
we find them In our drinking water. Companies fail, or sell. Will the next owner, or FNSF Ltd in 25
years, have the resource or motivation to protect our environment by properly maintaining and
disposing of this complex and sizeable problem?

6. In summary, | respect progress. However when we look beyond the renewables romance and look
at the practical challenges associated with this proposal, we can see that this is not the correct
location for this endeavour. The WCDP forms a logical ruleset which helps us to protect our lifestyle,
community and environment. Under this proposal, primary production will be reduced to a fraction,
the rural character change will be significant and permanent, environmental resilience reduced, the
hazard to local aeronautical operations increased and heavy metal trash and leaching a huge
problem the next generation of Wairarapa residents aren't equipped or prepared for. The WDCP
plan must be followed and this proposal should be rejected.

Yours sincerely

James Field, 268 Bidwills Cutting Road, Greytown

6 lune 2023



SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name Jeannie Hancock

Contact Person
(If different from above)
Postal Address 255 Bidwells Cutting, Morrisons Bush Greylown, 5794.

Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of ﬂpphcant Far North Solar Farm Limited

Address of Proposal 415 Moroa Road, Greytown

Application No. fhtzai b

Description of = 235Ha Solar Power Plant
Proposal

Details of Submission
My submission:

m

[ JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[xlyes [nNo

E| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement
The specific parts of the Proposal that this submission relates to.
1. In my opinion the development is not temporary.
2. Significant negative visual impact for residents and visitors adjacent to the site.
3. Loss of productive land and the impact on the character of the landscape.
4. Effects on wildlife.
5. Likely negative impact on local tourism.
6. No tangible benefit to the local community.

7. Disruption during construction and ongoing noise of operating plant.

Decision you want the Council to make:

[]Grant the Consent [x] Decline the Consent [[] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.
Jeannie Hancock 5th June 2023.

(Electronic Signature). Name

Date

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. Youmay make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.


1. In my opinion the development is not temporary. 

2. Significant negative visual impact for residents and visitors adjacent to the site.

3. Loss of productive land and the impact on the character of the landscape.

4. Effects on wildlife.

5. Likely negative impact on local tourism.

6. No tangible benefit to the local community.

7. Disruption during construction and ongoing noise of operating plant. 




x

Jeannie Hancock  5th June 2023. 

(Electronic Signature). 

 






Submitter

Home Phone

Cell Phone

Emall

Submission Statement

* |n my opinion the development is not temporary.

The proposed 35-year lease is for a considerable amount of time. The construction and the size of
the proposed solar farm will cost millions of dollars so | believe it will never be returned to its current
agricultural use, therefore to me there Is no weight that the development is temporary and can be
reversed. Alternatively, | am unaware of any recycling of these panels and it is becoming a worldwide
problermn of what to do with them once there use is over.

* Significant negative visual impact for residents and visitors adjacent to the site.

There are many residential properties located close to the boundary of the development and this
will have a significant visual and environmental impact on their lives. The high dark solar panels
will be in sight from most of the adjacent properties for many years until the hedging grows, this
hedging is not native and itself will look unattractive. The currently attractive landscape will go
from green paddocks with far reaching views to the ranges to an industrial power complex of
fields of high dark solar panels, shipping containers containing electrical equipment and security
fencing.

® Loss of productive land and the impact on the character of the landscape.

Currently the paddocks where the proposed solar farm is be located is mainly used for growing
grass and the grazing of cows and sheep. It is good high quality agricultural, and this is why it is
currently zoned rural not industrial and should be used for its main purpose.

o Effects on wildlife

The removal of any of the current shelter belts will have a huge effect on the birdlife, the Ruru
(Morepork) nests in these trees and once gone so will they. Also removing the shelter belts will

oz
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have on impact on the wind, as they were planted many years ago to slow down the volume of
wind it would be a huge mistake to remove any of them.

Large solar panel farms such as this one has dire consequences for the local birdlife, studies have
suggested that birds mistake the mirror like glare from a solar panel as water and collide into the
panels when trying to land with deadly consequences or worse leaving birds injured and in pain
to die slowly.

o Likely impact on Tourism.

Greytown hailed New Zealand’s most beautiful village a few years ago because of the Fields of
green, big open spaces, friendly locals, fantastic shops and handsome shops and houses. If this
solar farm goes ahead that award will never come our way again it will turn the currently rural
green area (gateway to Greytown) into an industrial area filled with dark panels of glass
surrounded by a high fence with a ugly line of trees trying to hide it, | have no doubt there will be
warning signs everywhere and CCTV To me this is far from welcoming to any visitors.

Visitors will also not want to stay anywhere near the solar farm as it’s an ugly outlook and people
are unsure as to the consequences’ of being near one let alone staying for a few days. Another
thing is locals are divided and will talk and visitors will pick up on the bitterness in conversations
heard in shops and by simply talking to the locals and this will result in less visitors to the area,
resulting in less money spent in the homestays, restaurants and local shops.

e« No tangible benefit to the local community.

Apart from a few jobs that may or may not be available for local contractors for the year of
building | cannot see any advantages or employment opportunities. | imagine the power will
either be put straight into the national grid or stored in batteries. | cannot see any evidence that
power will be distributed at a discount to South Wairarapa residents who must "drive past and or
live by this solar farm,

#» Disruption during construction and ongoing noise once completed.

| can only imagine the noise that will be all day every working day for months on end there will
be piles that need to be hammered into the ground and the installation of the panels
themselves. Let alone the construction of the substation and with all the trucks coming and
going, they are all going to drive up Bidwells Cutting. Bidwells cutting is a skinny fast rural road
with no room for error also many cyclists go up and down this road. Surely this is a safety
concern,

Based on the above | implore the South Wairarapa district council to decline this application.

Jeannie Hancock 5" June 2023




SUBMISSIONONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name \Ve V=IO -:'\ Lo/l L l ;'.II.\L.H A ON (. '\]L'If[ lr"u" IJT

Contact Person

Postal Address 2\7.4 ShAL i ‘”} A z
|:..,-'I|;.1.‘_-1...- O e ;

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant | £/ Nort\ Seolar Fﬁ'n S
Address of Proposal | Puk a e, Drive Kumeéu OBL

Application No. 2. L0165

Description of So\ar " { avn=" 0 the lan~d as Adescn "HL’(’
Vs 1:)|..-|'~r3I-.L. nobkecd O aglic “h on
l:.q._,}r\‘;-("_. -_\n-"'h_{) ‘?_L S L] el “_:il_lf‘\* i:'-'l-—.ivﬁ-r".]ﬁadrj

"4I'—-..L i""\n-.(\—-'c i {_‘1} k’)\-"} 1 IH\L %C-'Llil_" L‘-{h'/ £y ..-_[er'f {—’j*-j‘}'\u[f—f
i_l Ay O | fr..-{ i {lb’J :'—L'J_.g

Details of Submission

My submission:

Proposal

D Supports the whole proposa D Supports part of the proposal

Eln;;:;n---r--- the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[ﬂ'ﬁ'—' D NO

D f others make asimilar submission | will consider

presenting a joint case with them at the hearing



SUBMISSION ON ANOTIFIED RESOURCE me

CONSENT APPLICATION

FORM 12 - Pursuant to Sections 95A, 95B. 95, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement
L
The specific parts of the Proposal that this submission relates to

Sel OO Cune—a— ANTL 4

Decision you want the Council to make:

E]-.'i-' ant the Consent Decline the Consent [:]t'rr.mt the Consent with Conditions

Signature

¢ signed by the submitter or pefson guthorised to sign on behalf of the submitter

¥

l'.-'.lld_,.-"i'(#' LA

o

|
Mame U/

# . ’.'.\'-*1..' N
L-’-Htf." [(.-_". j C"’/{ L zi. I'I,.

o0 o

Important notes'for the Submitter

L. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public
This form is for your convenience only. You may make a submission that addresses the points above
n a letter or other suitable format

aubmissions will not be returned, so please keep a copy

A copy ol your submission must be sent to both Council and to the applicant
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SUBMISSION ON PUBLICLY NOTIFIED APPLICATION FOR RESOURCE CONSENT BY FAR NORTH
TO

South W;immpa.ﬁ]strim Council

SUBMITTER

Jo and Aaron Woodcock

We are not a trade competitor for the purposes of section 3088 of the Resource Management Act
1991 Date 6/6/2023

PROPOSAL TO WHICH THIS SUBMISSION RELATES
Name of applicant; Far North Solar Farm Ltd

Address of proposal; 415 Moroa Road, Greytown Application number; RM220103
Description of Proposal; 235Ha Solar Power Plant

Details of submission; This submission opposes the whole proposal
In the event of this application being subject to Resource Consent Hearing we would like to be heard
in respect of our submission.

-

Decision | want the Council to make; decline the entire consent application.

NB: When referring to the proposed “solar farm™ that is the developer Far Norths wording, not ours. The correct
term/classification is a solar power plant. It is not farming, it is an industrial power plant on a huge commercial
scale. Sunshine is not farmed, you harness the énergy from the sun, The term solar farming is being used for
marketing purposes to represent this project as environmentally friendly.

We support Elisabeth Creevy’s submission and have added our objections and issues not considered
in the application.

1.Earthquakes

In 1855 the mast powerful earthquake recorded in New Zealand occurred and its epicenter was
Greytown, B.5.

¢ The Wairarapa fault line runs directly under properties near the proposed site and the
proposed power plant is trying to gain consent. Given the incredible geological change of the
topography after the 1855 earthquake it is a risk that the land is unstable to place
commercial Infrastructure on such a large scale.

* Recent changes regarding consent requirements for work on land subject to liquefaction.
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* The need to obtain a report from a suitably qualified person (geotechnical engineer for
example) showing that the land is or is not subject to liguefaction.

2.Flight Safety

A local farmer has a grass runway and hangar, near the proposed Solar power plant. Any structures
that encroach on the climb-out or decent flightpath at the west end of the runway, will reduce the
useable length of the runway, essentially creating an inset threshold and reducing safety margins.
But even more concerning than this, is the possibility of engine failure on take-off, Statistically, the
maost dangerous phase of the flight is the take-off. In case of an engine failure immediately after or
during take-off, the probability of surviving an overrun or forced landing into the Solar power plant,
which will essentially be a forest of steel pillars and formwork, is very limited.

The claim that the proposed solar panels have an albedo similar to grass, does appear incredulous to
me. Quoted from Jimmy Field, 415 Moroa Road “My 25 years of professional aviation have taught
me that sun reflections from smooth surfaces will always present a hazard. In my opinion, the threat
of sunstrike during the critical phases of take-off and landing will be major”.

Therefore the proposal poses a risk to aviation and road safety with glare and glint from solar panels
{both the metal frames and the glazed surfaces). The proposal height of the panels are 4.5 metres
high.

1. The application should have included a reflectivity assessment. NZTA must be consulted and
a report outlining safety concerns,

3, Toxicity

The danger presented by the photovoltaic panel’s rare earth metal components, namely lead and
carcinogenic cadmium, is a cause for concern. Recent starms in California have highlighted the ease
with which damaged panels can result in these pollutants entering the water table. The groundwater
for several houses flows under the proposed Solar power plant, The historic Moroa Water Race runs
along the boundary of several properties which is a source of water for stock. From the information
Far north has given us, there are currently ground water bores on the proposed property.

4.Fire risk

Fire risks are a concern in solar farms due to the presence of electrical components and the
potential for flammable materials. Faulty wiring, over heating of electrical components , or
equipment failure can lead to electrical fires with the solar array. These fires can spread
quickly, especially if the solar panels are close to one another.

Firefighters efforts can be challenging in “solar farms" due to high voltage present in the
systems. Firefighters must exercise caution when approaching the area and may require
specialized training to safety handle incidents involving solar panels. Additionally, the



location of “solar farms” in remote areas can delay response times allowing to intensify and
cause more damage.

Once ignited, fires in “solar farms” can be difficult to extinguish completely. The material
used in solar panels , such as glass, metal and plastic, can generate toxic smoke and
hazardous by-products when burned. Fire suppression systems, early detection
mechanisms, and proper maintenance practise are critical for minizming fire risk and
migrating potential damage in “solar farms”. Regular inspections and adherence to fire
safety codes and guidelines are essential for ensuring the safe operation of solar.

A study carried out by the BRE National Solar Centre found that more than a quarter of fires
involving solar systems were caused by the photovoltaics and those fires were all “serious
fires”, meaning fires that were “difficult to extinguish and spread beyond the area of origin.”

hitps:/ /assets. publishing service gov.uk/government/ uploads/system fuploads/attachment_data /file/
786882 /Fires_and_solar_PV_systems-Investigations_Evidence_lssue_2.9.pdf

We understand that FENZ was consulted but have seen no fire management plan for the
proposed Solar power plant. A fire management plan must be submitted for viewing.

S.ndemnity

The council requires information re compensation and restitution for loss of business defined as
having been incurred by rural accommodation providers due to the industrial nature of this power
generation scheme and over such a substantial expanse of the countryside.

If batteries are planned to be used now or in the future, information is similarly required in the
event of pollution damage in neighbouring properties being traced to or identified with this project.

The above also applies to contamination being identified as having been sourced in any other
commercial applications on the project site such as light receptor panel cleansing systems.

Also requested due to the only semi permanence of this extensive project in this catchment is
information on compensation and restitution to property owners in the event of the component
parts becoming detached with damaging or injurious effect in the event of climate extremes.

6. International standards

At the meeting with SWDC council meeting, it was confirmed that central government has not been
given any directions/scope of best practices to install solar power plants in NZ. Local councils must
follow the RMA Act and combined district plan.

Looking at Australia and countries beyond. Solar power stipulates not 500m near a state highway,
200 meters near a road, and 10 km from a town.

Only NZ standards located Solar standards update 07 March 2014 click link below
https.//www.standards. govt.nz/news-and-updates/solar-standards-update/
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7. Historic Heritage/Ahurea Tuakiri

The Wairarapa's rich cultural and spiritual heritage is found in:

Buildings, features, and trees of historic heritage value;

Sites of archaeological importance;

Sites of significance to Wairarapa Maori, including waahi tapu; and sites of significance to
European settlers.

Precincts — areas of buildings or other fearures that, collectively, have significant historic
heritage value.

These historic resources are important as they represent links to the past and provide insights
into the way the Wairarapa's communities and settlements have developed. They also
contribute to the character and amenity values of localities, particularly where there are
neighbourhoods containing relatively numerous historic heritage buildings and features.

Some areas of the Wairarapa have a significant historic heritage as a consequence of the
combined character and values associated with a number of buildings and structures within a
locality, many of which individually may not be regarded as significant. Such ‘precincrs’
include the 1own centres of the South Wairarapa ... Most of the Wairarapa's historic heritage
requires active management in a way to ensure its continued existence and enhancement.

Greytown is the oldest permanent inland settlement in New Zealand, dating from 1854. In
1853, the first Small Farms Associational purchased 100 acres for urban settlement in
Greytown and an adjoining 4000 acres on the Taurherenikau and Moroa Plains. From this
time onwards pastural farming has been the lifeblood of provincial New Zealand. The plains
have provided a home, sustenance, a career, a lifestyle and an Ahurea Tuakiri (cultural
identity) to generations of rural New Zealanders. The Moroa Plains are faonga (a treasare)
and together with Greviown itself, they are our living heritage. The foundation of the Solar
Farm project will be built at the expense of our Ahurea Tuakiri.

8. Site suitability

1

2,
3.

g

Prime agricultural land located on moroa plains and should be preserved - it is not industrial
land.

This sets a precedent for other solar power plants to be built near residential homes.

It is inconsistent with the local character of Greytown, its heritage, and the destination
features of Arbour town as all existing trees will need to be chopped down to allow the sun
to reach the panels.

Undertake a true assessment of alternative site consideration.

Studies undertaken overseas document health problems for people and animals that live
close to solar power plants.

9.Decommissioning and rehabilitation

1

The plan does not lay out a decommissioning plan.
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2. The condition of the soil during and after solar power plant is decommissioned. A
rehabilitation and decommissioning plan should be submitted.

10.Environmental impacts

1. Environmental degradation and habitat loss are burnt by the heat from the solar mirrors and
beam of concentrated sunlight.

2. Leaks of toxic materials and chemicals could be harmful to the environment.

3. Solar power plants give off carbon.

4. Increase weeds and use of chemicals under the panels- a weed management plan needs to
be provided.

5. We would like to draw you to a study commissioned by Massey University on Thursday
October 2022. Massey is exploring the potential for combined solar and pastoral farming,
and we understand that preliminary results maybe out shortly regarding this study.

E storal-fa rrnfm,-j -

In the context of this project’s potential to inflict detrimental longer-term environmental impacts on
the district we object on the grounds of insufficient data on-

* Ultimate ownership and thus responsibility for the project.
Provision for restitution should action be taken by those adversely affected and which would
otherwise fall upon the local authority to meet.

* Provision of guarantees that there be total remediation of the environment at the end of the
project’s stated timeline and should this be curtailed for any reason prior to this.

* The actual provenance, the true origin, of the equipment and all elements to be installed on
the site. L

* Specific details of equipment and components on this site which should they be adversely
impacted by breakdown or by fire or flood will cause to enter the environment substances
detrimental to livestock and humans.

11.Social and economic impacts

The impact on properties public liability insurance as a result of the development -the application
should include a clause that the develaper covers any Iincreased cost of public liability insurance for
all

impacted properties.

12. Roading impacts

Excess dust due to traffic on Moroa road whilst building the solar farm, over the projected
five year period of construction.
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13, Reverse sensitivity

We would like to highlight a paper in the NZ journal of environmental law regarding reverse
sensitivity- The common law giveth and the RMA taketh away.

“Reversg sensitivity exists where an established use produces adverse effects and a new use
is proposed for nearby land. It is the legal vulnerability of the established activity 1o objection
from the new use. Under the Resource Management Act 1991 ( "RMA "), new uses may be
prohibited or limited on the ground of reverse sensitivity in order to protect established uses
from having to modify their operations™.

The term "reverse sensitivity" does not appear in the RMA. It is not a term of art, but has
become the label for a particular kind of effect. It was defined in Auckland Regional Council
v Auckland City Council: 4 [The term refers] to the effects of the existence of sensitive
activities on other activities in their vicinity, particularly by leading to restraints in the
carrying on of those activities.

Link to NZ journal of environmental law regarding reverse sensitivity- The common law
giveth and the RMA taketh away.

http://www.nzlii.org/nz/journals/NZJIEnvLaw/1999/6.htm!

We would like the commissioner to consider this proposal and any future planned solar
power plants for the Greytown ward would fall into this catergory. The existing substation is
a favourable location for a developer however it is on highly productive land, not marginal
and so close to residential housing.

To conclude the Far North application must be declined as it clearly does not meet the
objectives and policies of the District plan and Resource Management Act. The people of the
Greytown ward need the council to consider that consenting to having solar power plants in
close proximity to town, schools and exporting orchards and eco farms is risking the town’s
heritage, economic viability and future tourism with the dark skies status. The council

needs to recognise that marginal land away from residential properties is to be considered
the better option. We are aware that the combined district council plan has been out for
consultation and is being drafted to consider these impacts to our region in the future, in
the meantime can you consider a solar power plant near Greytown as an economic risk.

Yours Respectfully,

Jo and Aaron Woodcock
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SOUTH WAIRARAPA
g DISTRICT COUNCIL

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: John Walsh & Anne Clark

Contact Person:

(if different fram above)

Postal Address: 38A Abbott Street, Ngaio, Wellington

Home Phone: _
email: [ INEG

Details of the Proposal to which this Submission Relates
Name of Applicant: Greytown 5olar Farm — Far North Solar Farms Ltd
Address of Proposal: 415 Moroa Road, Greytown
Application No. (this is not clear on your website or on the application)

Description of Proposal:

The South Wairarapa District Council has received an application from Far North Solar Farms for
a land use consent to establish and operate a 175-megawatt (peak) solar farm including:

= 321,160 photovoltaic solar panels on arrays mounted on tracking tables, with a

maximum height of 4.5m above the ground
= 40 inverters, lines and associated structures

* Buildings not required for primary industry or residential

purposes exceeding 25m2
* Associated site works and new accessways

* Screening planting.

Situated at the following locations:

415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2,
Greytown; 18 Pharazyns Road, Featherston legally described as Pt LOT 6 DP 8803 (WN391/56) Pt
LOT 7 DP 8803 (WN391/56) Pt LOT 10 DP 3106 (WN583/131, WN583/132) SECTION 27 MOROA
SETT (WNE1/330) LOT 1 DP 52574 BLKS IV WAIRARAPA SD BLK (WN22A/575) PT SEC 122 MOROA
DISTRICT (WN36B/542) LOT 1 DP 76478 (WN43B/286)
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Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

Yes X | No

X | If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

We oppose the entire proposal.

We purchased a property (LOT 2 DP 570788) near the corner of Moroa Road and Battersea Road
approximately two years ago. We were drawn to the site because of the quiet rural setting. The
solar farm will be directly opposite our house when completed. We did not purchase the
property to live in a semi-industrial landscape or to experience the nuisance likely to accrue
during the construction of the solar farm and its on-going operation.

The landscape is classified as “ordinary” by the applicant. Indeed it is. It is an ordinary, quiet,
peaceful rural location with (other than the Battersea sub-station) no industrial activity onit. A
solar farm of the size proposed will change this indelibly.

If the consent is granted and the development proceeds we would expect to be financially
compensated for loss of value of our property, loss of amenity, loss of enjoyment and for on-going
nuisance.

We are concerned that the developer appears to have little knowledge of the two residential
properties (one belonging to us) soon to be built adjacent to the corner of Battersea and Moroa
Roads. We note a neighbour informed representatives of the developer about our property and
our neighbours and advised they get in touch with us. They advised the neighbour they would.
We are still waiting. This gives us concern that the company does not live up to its commitments.
We are concerned that mitigation plans have been developed without knowledge of this



SOUTH WAIRARAPA

DISTRICT COUNCIL

Kiag Reretahi Tatau .
forthcoming developments, and certainly with no consultation prior to the application being 24
lodged.

We understand the developer intends to plant double rows of Japanese cedar along Moroa Road
opposite our property and that these will be at 1.5m centres and will be at least 2-2.5 m when
planted and 2.5 - 3m at the date of commissioning. We also understand a security fence will be
built inside the shelter belt. We request that, should the proposal go ahead, the council holds this
as minimum requirements. Our preference would be for the trees to be taller at the time of
planting.

We are concerned that the Amended Site Plans accompanying the application only show screening
tress at 2m height not 4m as set out in other documents. If the application proceeds we request
the height of screening is mandated to a minimum of 4m, particularly opposite our property.

We are also concerned with inconsistent information in relation to maximum height of the solar
panels. Page 4 of the Assessment of Landscape Effects says max. height at full tilt is 4 metres
(4,000 millimetres). However, a diagram in the Siter Plan suggests the max. height is 4532
millimetres. (i.e. more than 4.5m). If the later height is correct, the minimum height of the
screening plant should at least match this and should not be permitted to be approximately half a
metre too short to provide adequate screening, or the panels should not be permitted to be raised
above 4m.

We are concerned about fire risk. The area is noted for becoming very dry in summer months.
Not a happy combination with a power plant. We note FENZ have been consulted and they seem
to require provision for firefighting water on the site. However there is not further information in
the associated documents as to how this will occur. There seems to be only two small water tanks
on the amended site plan drawings and these do not appear in the Final plan drawings. We
submit the applicant be required to specify how sufficient water will be provided to the site, with
consideration given to the developer paying for the reticulation of town supply to each of the site
lots.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions
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Signature 24

To be signed by the submitter or person authorised to sign on behalf of the submitter.

MName: John Walsh

Date: 5 June 2023

Important notes for the Submitter

1.

In accordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.

This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.

Submissions will not be returned, so please keep a copy.

A copy of your submission must be sent to both Council and to the applicant.



SUBMISSION ON ANOTIFIED RESOURCE @ Fhcrweson @

CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96, 1of2
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991 2 5

Submitter

Name Lawrence Stephenson and Laura Pilgrim

Contact Person

(If different from above)

Postal Address 273 A Bidwills Cutting Road, RD1 Greytown 5794

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farm Ltd
Address of Proposal 415 Moroa Road, Greytown

Application No, 220103
Description of Land use consent to establish and operate a 175-megawatt (peak) solar farm.

Proposal

luse additional

pages if required)

Details of Submission
My submission:

[JSupports the whole proposal Supports part of the proposal
| [JOopposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [no

If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

| am generally in favour of the solar farm application, however | don’t think the proposal addresses the visual
environment effects sufficiently in the short term and the change in character of the area.

There is a general inconsistency throughout the application, with differences in dimensions between drawings,
reports and the application, missing details around how the effects and change from Primary Production will be
avoided, remediated or mitigated.

A major oversight is that the AEE relies on the Assessment of Landscape affects, which is written and reviewed by
a single person. This lack of quality assurance is not encouraging, when one of the main effects will be the visual
effects on neighbours such as ourselves.

Decision you want the Council to make:

[]Grant the Consent [] Decline the Consent [] Grant the Consent with Conditions

Suggestions:

Further mitigation for visual effects, including a detailed plant screening management and maintenance plan. The
plan will include native plants 3m in front of the intial screening 2m of the exotic trees suggested.

Further ammenity for the local community, such as a cycleway to provide continued ammenity after the initial
construction.

25m setback from the road reserve and 10m back from a 5m screening

No lights as security measure; infared cameras as per Tauhei consent, or as a minimum a Lighting management
plan approved by the Wairarapa Dark Sky Reserve Committee within 3 months of commencement.

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name Lawrence Stephenson and Laura Pilgrir

Date 6/6/23

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



Page |10of3 25

Additional pages in Submission
TO

South Wairarapa District Council
SUBMITTER

Lawrence Stephenson and Laura Pilgrim, 273A Bidwills Cutting Road, Greytown

We have resided at 273A Bidwills Cutting Road since January 2022, and our property Lot 1 DP846232
is listed, however our house on the property is not identified as an affected dwelling. My partner was
visited by a representative of FNRP and had a good discussion. However reviewing the details of the
application these appear to have not been addressed.

State Highway 20 is referenced all the way through AEE, showing a lack of quality assurance in the
documents.

Landscape assessments

As mentioned above, our house is not indicated, presumably due to old aerial photography used, we
are approximately 520m direct visual range from the dwelling and 220m looking past the southern
neighbour’s house to the substation switching area (SSA). It is unclear from the application what
height this equipment in the SSA will be and if the screening will be sufficient. Looking at the current
substation, this appears higher and the Tauhei consent referenced by the applicant has a transformer
up to 6.5m in height.

The landscape assessment as outlined by Simon Cocker, Landscape Architect | think underestimates
the visual screening of the existing windbreaks. Cars on State Highway 2 can be seen from our
property, and the time for the trees to be planted will have an impact. The report was also written
and reviewed by Simon Cocker, which | can’t believe is in accordance with the Guidelines stated in
2.0, NZILA (New Zealand Institute of Landscape Architects) Code of Conduct. Seeing as a large part of
the evaluation the effects are less than minor is based on the evidence of this Landscape assessment
it is flawed to not have it reviewed by someone else.

The comparison to other sites is useful, but comparison to Kapuni solar farm is flawed in my view as
that is a landscrape that already has industrial installations with the frequent oil infrastructure in the
South Taranaki area, something that is not present in the Wairarapa.

The Glint & glare effects & mitigation report and the Landscape mitigation report are also
inconsistent — with references to ‘screenings will be greater than the height of the panels’, 4m in the
mitigation plan compared to the 3m in the AEE.

Design details on the installation

As an engineer, | feel there is insufficient details and too much inconsistency to give me confidence
that aspects are considered, for instance:
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The drawings (220103-Plan-final-10012023), are inconsistent with the stated dimensions in the
application. It is obvious that different drawings have been snipped to create the profile drawings;

1. The drawing which | assume is the depth (220103-Plan-final-10012023, Figure 3) appear to
have a depth of 1.3m, not 600mm,

2. There are a mixture of units, imperial and metric, making it confusing and leading to
uncertainty of the actual dimensions proposed,

3. 1.5mis listed as the height when the panels are flat, yet the 2466m is shown in the drawings
and

4. There are numbered items in the drawings which don’t appear to link to any of the other
drawings.

| am familiar with the area and know that the strongest winds are from the north west and south
west directions. The direction of the winds mean that the west-east orientation of the panels
provides the greatest profile to the wind and the inconsistencies mean | am not confident that the
high wind loadings have been taken into account. The wind zone mapping provided by the SWDC
show the area is High Wind zone.

Construction

Section 5 states an opinion the effects of the construction will be minor and compares to harvesting.
Harvesting is seasonal, so the construction estimated to take 6-9 months will go on considerably
longer, causing considerable disruption. Based on the drawings, information provided | estimate
there are 23,000 piles to be installed, so the concussive noise of the pile driver over that period can’t
be compared to any other activities in the rural area. There hasn’t been any mitigation for these
effects that | can see.

| have suggested a condition for the increased site traffic, at least to the Bidwill Cutting Road
residents.

Moroa Road

The setback from Moroa Road is not consistent with District Plan. There is a a section of existing
trees which shelter the road, causing it be become slippery during winter when | is not able to dry
out. The screening proposed and close proximity to the road increases this risk over a longer period. |
suggest setting it back further and have the planting set-back as well.

This also creates the opportunity of a cycle path strip which could be created to remediate after the
change in land character.

Consultation

The only detail shown for lwi consultation is an email in Jul 2022, nothing attached in response, or
note. Yet there was 5 months to follow-up, or propose an agenda item with the Maori Standing
Committee.
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It is stated that there has been consultation with FENZ, however the general drawings do not appear
to have take this into account. The water tanks appear to have been placed for irrigation and not
readily accessible in the event of a fire.

| recommend that further consultation is undertaken, particularly with Wairarapa Dark Skies Reserve.
Details on the security arrangements mean it is not obvious that there is no increase in light
pollution, to preserve the Wairarapa Dark Skies Reserve Status. The current substation is always lit-
up overnight.

Loss of amenity and character

The documents only offer for the loss of character, is the mitigation of the screening of the panels,
and until these are grown there will be a major change to the environment, unless it is proposed for
the plantings to be completed first.

The current character is one of open fields and windbreaks, so this will change, for which there has
been no remediation. While there maybe sheep grazing under the panels, and a sense of
connectiveness with nature, a significant area will be hidden from view.

The assessment also has not been updated from the proposal in July last year, with the distance to
Bidwills Cutting Road retained at 650m, not taking into account the increased area, and the
decreased distance to properties in our neighbourhood. While the visual representation are useful, |
feel scale seems wrong, giving a false impression of what the outlook will be and | feel doesn’t
correctly reflect the change in visual outlook. Also some of the trees in the photos will be internal to
the solar farm, and proposed to be removed.

The creation of a community group, including affected neighbours with funding to create an amenity
for the wider neighbourhood and also provide an avenue for the other solar farm proposals that are
being considered. Maybe to work with the Wairarapa five towns trial group. Then a genuine
mitigation for the loss of character could be provided.



SUBMISSION ON ANOTIFIED RESOURCE @ Fhcrweson @

CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96, 26 1of2
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name Liat Gush
Contact Person

(If different from above)

Postal Address 21 Hupenui Road, RD1, Greytown

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far Nerth Solar Farm Ltd

Greytown;18 Pharazyns Road, Featherston

Application No. 220103

Description of 175-megawatt peak Solar Power Plant

Proposal

luse additional

pages if required)

Details of Submission
My submission:

[JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[yes No

|:| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE o 2\ cARTERTON QL
CONSENT APPLICATION pLL= -

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96, 26 T
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

This submission is in support of the full and detailed submission put forward by Frank van Steensel & Josje
Neerincx of Wairarapa Eco Farm at 260 Moroa Road.

| have been a volumteer on the farm for many years, and the farm has supported my family by provding us with
organic nutrient dense food. | share all of their concerns regarding the solar farm proposal, not only as a person
directly involved with the farm, but also as a long-time resident of Greytown.

| am particularly concerned about the scale of this project, known and unknown adverse effects on the health of
those living and working in the proximity of this project (or indeed consunming any food produced in the visinity),
and the lack of regulation.

An electricity generating plant of the proposed size covering 235 hectares (which is 30 hectares

larger than Resolution Island in Fiordland and the 7th largest island of New Zealand), is nothing else

than an industrial operation and should be treated as such. If not, it will open the floodgates for

more unregulated solar plants and expansions near towns and places of interest. We know the Helios

proposal is on the way, increasing the acreage even more and FNSF actively wants to expand its

Decision you want the Council to make:

[]Grant the Consent [v] Decline the Consent [[] Grant the Consent with Conditions

Solar as a 'renewable’ energy is poorly defined at the moment as there is no significant information yet on
cradle-to-grave lifecycle assessment. An educated guess will clearly point out that compared to hydro

and geothermal, the latter two will beat solar hands down for financial, environmental and social

reasons. Refer to radio interview with Bryan Leyland. See also Stuff article with Transition Engineer

Susan Krumdieck. This is clearly experimenting with the public and the environment.

The trend in these development is the privatisation of profits and the socialisation of costs and debts. In a true
democracy this would not be an option and | certainly do not consent to this.

| urge the Council not be hurried by investors who have mainly financial returns on their

agenda, or by doomsday fear, and to decline the Consent.

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Liat Gush
Liat Gush Name

Date 5/6/20

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.


Liat Gush
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION 27
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96, ' '

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter
Name: Lucyarna Fowles
Contact Person: N/A
(if different from above)

Postal Address: 13 Wilford Street, Wallaceville, Upper Hutt (Land owner of 51 Settlement rd,
Morrisons Bush)

Home Phone: N

Details of the Proposal to which this Submission Relates
Mame of Applicant: Far North Solar Farms

Address of Proposal: Situated at the following locations:

415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2, Greytown; 138
Pharazyns Road, Featherston legally described as Pt LOT & DP 8803 (WN391/56) Pt LOT 7 DP 8803
(WN391/56) Pt LOT 10 DP 3106 (WNS583/131, WN583/132) SECTION 27 MOROA SETT (WNE1/330) LOT 1 DP
52574 BLKS IV WAIRARAPA 5D BLK (WN22A/575) PT SEC 122 MOROA DISTRICT (WN36B/542) LOT 1 DP
76478 (WN43B/286)

Application No. Unsure of the exact application number as | couldn’t see it on the application doc
Description of Proposal:

Far North Solar Farms — notice of application concerning resource consent. The intention to
develop a large solar farm.

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)
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x  Yes No 2 7

x  If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

The proposed construction of the Far North Solar Farm comes with a range of serious concerns, which is
why | oppose the proposal completely.

Firsty, the proposal does a poor job at considering the potential negative impacts/effects to the surrounding
environment and community. A simple glance at the short list of negative risks outlined in the proposal vs
the positive ones will show you that ‘Far North” have applied a bias lens on emphasising the positive effects
of the assessment, and have not done enough to consider the wide range of negative effects.

| do not feel like the company has taken their responsibility of conducting a thorough risk assessment
seriously, and as such risks exposing the surrounding community to adverse impacts of the project.
Specifically, there is absolutely no mention or consideration of the potential health risks to those residents
who will be living within close proximity to the farm. Solar farms are a relatively new technology, even more
so at the scale that ‘Far North’ are proposing. There is not enough research or evidence into the long term
health effects on those living close to large farms to know if it is safe for communities of people to be living
so close to them. Exposure to radiation, heavy metals, intense glare from the sun etc are all factors that
could cause unknown health issues that no one in this proposal has taken into consideration or done
research on. As someone who plans to raise children in the area, how am | to know we will be safe and
healthy? Easy answer; we don’t.

There are however studies and various cases of people developing terminal cancer and other serious health
issues as a result of living within close proximity to large power transformers and sub-stations. These
produce things like high levels of electrical current and radiation that has proven to cause long term health
effects in humans and animals. How do we know that solar farms won’t have similar affects long term?

In addition to the lack of consideration or research into the potential long term health affects that large solar
farms could pose to surrounding communities, | also feel not enough weight has been put on the visual and
audible population of the farm. Greytown / Morrisons Bush is a beautiful area and | feel the presence of a
large solar farm will destroy the visual beauty of the area. Even more so if the farm expands. This will have
negative flow on effects to property values and quality of life for surrounding residents.

Finally, | think this proposal has been submitted and considered without proper community consultation or
information. As a property owner on Settlement Rd in Morrisons Bush, it has been a struggle to keep up
with developments of this proposal and gain information on its progress. This proposal feels sneaky and that
there has been an attempt to get consent from the council behind the community’s back in fear of what the
feedback will be.

Ultimately, | feel there are too many unknown adverse impacts of the proposed Far North Solar Farm on the
surrounding environment and community to ignore. | strongly oppose the project and stand with my
community in encouraging the council to do the right thing and reject the proposal.

Decision you want the Council to make:
(use X to indicate your choice)



SOUTH WAIRARAPA
g DISTRICT COUNCIL

Kit Reretahi Titau

Grant the Consent X Decline the Consent Grant the Consent with Conditions 2 7

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Lucyarna Fowles

Date: 06/06/2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
Submissions will not be returned, so please keep a copy.
4, A copy of your submission must be sent to both Council and to the applicant.

i



SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name  Maria Berry

Contact Person

(If different from above)

Postal Address popox122

FEATHERSTON
Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farms Limited

Address of Proposal 415 moroa Road greytown, 312 bidwells cutting road greytown, 1942 sh 2 greytown, 18
pharazvns road featherston

Application No. Notknown, was notincluded in public notice of application

Description of 321,160 solar panels4.5m above ground
Proposal 40 inverters, lines and associated structures
(use additional  Site works

= - - Crraoninm nlantinn
pages If required)

Details of Submission
My submission:

m

[JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[dyes [no

If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

Impact on environment after 30 year lifespan of panels - consequences of disposal of panels
Significant impact on rural character of environment

Significant impact on amenity values of our environment

Concerns for impact of noise pollution eg, inverters, wind over and around panels

Adverse health effects of electromagnetic emmissions

Impact on personal enjoyment of our home due to loss of rural character and Remutaka Range vistas

Decision you want the Council to make:

[[] Grant the Consent Decline the Consent [J Grant the Consent with Conditions

Signature

To be signed by the submitter gr person authorised to sign on behalf of the submitter

Maria Ber
Name oy

Date 6/6/23

Important notes for the Submitter

1. Inaccordance withthe Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisform is for your convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



\ SOUTH WAIRARARA
SUBMISSION ONANOTIFIED RESOURCE @ - G, DISTRICT COUNCIL

CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, 95C, 96, o
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991 29

Submitter

Name Mark Crawford

Contact Person

(I different trgm abaye

Postal Address 273b Bidwills Cutting Road

Home Phone
Cell Phone
Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farm Lid

Address of Proposal 47 5 Moroa Road, Greytown

Application No. RM220103

DESCriptiUH of 248Ha Solar Power Plant

Details of Submission
My submission:

[j Supports the whole proposal [ 1supports part of the proposal

{'_}ppor,ea the whole proposal I::l".'}npn_wi.*:- part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

D"fnra NG

DH others make a similar submission | will consider
presenting a joint case with them at the hearing
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CONSENT APPLICATION

20f2

FORM 13 - Pursuant to Sections 95A, 958, 95C, 96, 2 9
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement
The specific parts of the Proposal that this submission relates 1c |use additional pages if required)

Submission attached

Decision you want the Council to make:

]:]Gr;mr_ the Consent aJE‘-’:Imr:ﬂ the Consent [(]Grant the Consent with Conditions

Signature

To be signed by the submitter or person autharised to sign on behalf of the submitter
L}
ric Cra
Name Mark Crawford
Date g/5/23

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made avallable for viewing by Council
and members of the public

2. Thisformis for your convenience only, You may make a submission that addresses the points above
in a letter or other suitable format

1 Submissions will not be returned, so please keep acopy

4. A copy of your submission must be sentto both Council and to the applicant.



Submission continued.

The proposed solar farm is inconsistent with the other activities taking place in the Rural zone, and
as such the amenity values of the rural environment would be adversely impacted.

What Chemicals may be required during construction & operation, and what is the consequences of
this getting into the water table?

Findings from Massey University exploring the potential for combined solar and pastoral farming are
not released yet and may be relevant to this proposal.

In the application 3.3 existing site access is from Bidwills Cutting Road and this is not shown on the
Plan

No viewpoint of the proposed switch yard on Bidwills Cutting Road and are the structures for the
switch yard compliant with district plan?

Are the solar panels in Plan final 10012023 orientated the correct direction? Shouldn't they face
north and not west?



SUBMISSION ON A NQTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 1372{5)(c) and 234(4) of the Resource Managament Act 1351

Submitter

Name: Matthew Bell

Contact Person:

(if different from abowve)

Postal Address: 57 Cross Line, RD1, Greytown

Home Phone: _
emait:

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farms
Address of Prapaosal: Marca Road/Bidwells Cutting Road, Graytown
Application Na.

Cescription of Proposal: Solar panel farm

Details of Submission
My submission {use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
® | Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Cansent Hearing. Do you wish to be heard in
respact of your submission? (use X o Indicate your cholce]

Yes X Mo

If others make a similar submission | will consider presenting a joint case with them at the
hearing
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Submission Statement
The specific parts of the Proposal that this submission relates to.

See attached.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Matthew Bell

Date: 6 June 2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made avallable for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.



Submission
| oppose the application in full because of the following;

e Non rural activity in a rural zone
The Rural Zone within Wairarapa should be protected for rural activities; with farmhouses and
associated farming buildings, plus the rural residential houses and associated buildings being all that
should be permitted within this zone.
| accept the size of a site for a solar farm means they are unable to undertake this industrial activity
in an industrial zone, however maybe this activity should be right beside that industrial zone or on
the border of a township. Then the proposed industrial scale of structures and site coverage are all
more aligned with a built-up township, than out in a rural area as is proposed.

e Setting a precedent of industrial activity on a rural zone
As soon as councils allow industrial activities and structures, such as the applicants 4.5m steel
structures (with over say 75% coverage of the site), being erected within the rural zone then you are
essentially setting a precedent. That precedent is that industrial businesses will then know the
cheaper rural zoned land is there for their activities to spread out beyond the townships dedicated
zones; bringing with it all the traffic, visual effects and noise and non-rural activities we all move
away from the townships for.

e Visual effects of the 4.5m high industrial structures
| note the applicant has sought approval to build closer to the boundaries than permitted in a rural
zone. This is against the open and low-density rules of the rural zone, again this is more suited to an
activity within the industrial zone where they want to cover the whole site. Within the rural zone
farmhouses, farm structures and landscaping are spread out and low in density.
Of concern, is that the applicant proposes to have trees planed around the site to lessen the visual
impact, however we will need to wait for several years for the landscaping to screen the full height of
their industrial structures. The applicant states visual effects will be ‘less than minor’, however if they
are accepting screening is required in their application, then this should be at full height before
construction of the structures starts.
To wait for the landscaping to actually screen these structures, the applicant should not be permitted
to erect the structures until year 5. The visual effects will be there as soon as the structures are
erected, so therefore they should not be permitted to build until the screening is in place. If they
erect them sooner, then the visual effects will indeed be more than minor.
It should be no different for any other resource consent holder, for example, council would never put
a condition for say road widening entrance for a subdivision but then allow that subdivision to
operate before the entrance was widened. So having conditions on visual effects should mean they
have to 100% screen the activity before that activity is constructed.

e Alternative rural zoned location maybe better suited has not been considered
Due to the visual effects and essentially an industrial activity proposed there appears to be no
alternative sites considered by the applicant. An area better suited for a solar farm is where it is
located well away from roads or built up rural residential lifestyle properties. There are remote areas
within the Wairarapa where only the farm owner where a solar farm was to be located are the only
potentially affected party, and this is where this sort of activity should be located.

30
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| would suggest the applicant will state the location of the sub-station to receive this electricity is
why it is located where it is proposed on Maroa Road, however sub-stations are always near to areas
where there is a higher electrical use. So why should this be the only reason they propose to locate it
there. | see no evidence in the application to state they could be located many kilometres from a
substation, which will take away a lot of the visual and industrial appearance of the solar farm if
located in a remote rural zone location.

Therefore, | request council decline the application in full.

If, however the council chooses to approve this application; the conditions need to be for full 4m
screening in place before the 4.5m high structures are erected, and set-back of the boundary to be as
per the rural zone rules.

3k 3k >k >k 3k 3k 3k %k %k %k %k 3k %k %k %k *k %k k
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SUBMISSION ON A NOTIFIED RESOURCE g ! f?“ EISTRICT COUMEIL
CONSENT APPLICATION R

FORM 13 - Pursuant 1o Sections 954, 958, B5C, Y6,
1273}, 137(5)(c) and 234(4) of the Rezource Management Act 19431

Submitter

ﬁ Marne  nicole kolvenbag

i Coniact Farsoh

[1F el ierant jrmm answg)

Posial Address 84 battersea road

Homo Phons
el Phone

Frmail

Details of the Proposal to which this Submission Relates

MNuame of Appicant  Far norh solsr fan

Address oi Frusosal

Aoplication No

321160 of 4.5 m solar pansle

Dizscription of &l s rad ! bidwelss cutting reads stahe high way Greylown

Proposal
Do uidivaad

Garmn TV egndne!

Details of Submission
My subimission:

[ [ Supooris the whole areposal [ 1supsores part of the proposat

| [#10pposes the whole sroposal [ | Opposes part of e proposal

in the event this application s subjest to p Resourcs Consent Haearing. Doypuwish
t¢ ba heard in respect of youy submission s

"I‘E!s [ Iilo

L1 oibars rsiaica 2 similar submissia Dwill considar
presenting s joint case wilh Lhern & bie nearing



SUBMISSIONONANOTIFIEDRESOURCE
COMNSENT APPLICATION

FORM 13 - Pursuant to Sections 954, 958, 95C, 96,
127(3}, 137(5)(cl and 234{4) of the Resource Managerment Act 1951

Submission Statement
” T specitic parts of tha Proposal thal this submizsion reigees to (vwe additional peges f e ulrad):

85 %4 of Mow Zealard |5 Emply
Just bare lend

- Gravtcavn iz a amatl el vitlege | attractive ta many tourists and flourshing weill
Is the council perritting Io suraund this boauliful village with thaugsands of salar parels whille the -2zt of New
Zealanc is empty ?

Decision you want Lthe Council to make:

- [<rantthe Cansent Decline the Cor s | JErant the Consanl wil F Cardilams
Signature
i e signad by che submiillas or acrsan authe doed 2o sige cn behalt ot the submitter,
LT ricoa koovantac

| 1R8TE BIEIAS

Important notes for the Submitter

1. Isrcorrdanco vaion the Privacy sct 1593, sefsraisfonm el b roecom e "orietelsg oy Cocncii
el memhary of L oklic.

2. Thisform isforyour canvi- e e oy, Yo mey make = sSuiimission tis caniesses the soints abows
in g ety or other suitaolye 1 2y ot

A sulimi: s il o Be reilore s, s pleagy caapa sy

L4 Mooy woUr sUDmisgion musr e sencTe e Zouncd soad o ke applicans.



CONSENT APPLICATION

SUBMISSION ON ANOTIFIED RESOURCE @ - i — Ll

FORM 13 - Pursuant to Sections 954, 958, 95C, 96,
127(3), 137(5)(c) and 234{4) of the Resource Management Act 1991

Submitter

Pater Ratner & Carol Walters

Address 15 Udy Street
Greylown 5712

Details of the Proposal to which this Submission Relates

ne of Apphcant  Far North Solar Farm Limited

Address of Proposal 415 Moroa Road Graytown; 1942 Siate Highway 2, Greytown; and18 Pharazyns Road,
Featherston

220103

A land use consent to establish and operate a 175-megawall (peak) solar farm including:
321,160 phetovoltaic solar panets on arays mounied on tracking tables, with a maximum
haight of 4. 5m abowve the ground, 40 Inverters, lineés and assodciatad structures;

bulldinge not required for primary indugtry or residantial purposos axcoading 26ma2;
associated site works and new accesswayvs and screening planting

Details of Submission

A #iil

[(Jops
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SUBMISSIONONANOTIFIEDRESOURCE  (éiies o O councit
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96, 32 -
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

See attached Submission Statement

Decision you want the Council to make:

Signature

., Petor Ratner & Carol Walters

24 .5, 2623

Important notes for the Submitter



SUBMISSION STATEMENT
(Application Number 220103)

This submission is made by Peter Ratner and Carol Walters, both residents of Greytown, in
qualified support of the application from Far North Solar Farm Limited for a land use consent
to establish and operate a 175-megawatt (peak) solar farm including:

321,160 photovoltaic solar panels on arrays mounted on tracking tables, with a
maximum height of 4.5m above the ground

40 inverters, lines and associated structures

Buildings not required for primary industry or residential
purposes exceeding 25m2

Associated site works and new accessways

Screening planting.

Situated at the following locations: 415 Moroa Road, Greytown; 312 Bidwills Cutting Road,
Greytown; 1942 State Highway 2, Greytown; 18 Pharazyns Road, Featherston

The submitters have owned and occupied their home on Udy Street for 13 years and have
been full time residents of the town since January 2019

1.

1.1.

2.2.

Conditions

The Submitters support the proposal but believe the following conditions should be
imposed:

(a) That before consent is granted the Applicant must provide a report from an
independent expert approved by the Council to confirm its assertion that there
will be no significant increase in impermeable cover and that there will be no
adverse effect on the productive potential of the soils on the site.

(b) That when the site reaches the end of its useful life the solar panels must be
removed and disposed of in an environmentally safe manner and that an
adequate fund be established, either in cash or through a bond provided by an
approved bank or insurance company, to pay for the removal; and

Independent Soil Report

In the Assessment of Environmental Effects dated 21 December 2022 (“the
Application”) at section 5.7, page 18, the Applicant states:

“the solar arrays will be elevated above the ground, thereby enabling the
existing groundcover below to remain. On that basis, there is no significant
increase in impermeable surface cover across the site, and existing site
drainage channels will remain.”

In section 5.8 on page 19 the Applicant also states:

“The proposed solar farm will have no adverse effect on the productively
potential of the soils on the site. There is adequate space in-between the solar
panels (approximately 7-8 m) to enable the grazing of sheep or seasonal crop

32



2.3.

2.4.

2.5.

3.1
3.2.

3.3.

3.4.

3.5.

3.6.

farming. Furthermore, the carbon status of the soil will be maintained, and
the solar panels can be easily removed and the site reinstated to fully grazing
upon completion of solar use. Overall, adverse effects on prime soils are
considered less than minor.”

These assertions seem at odds with many comments appearing in reports about
solar energy that: “The construction of solar facilities on vast areas of land imposes
clearing and grading, resulting in soil compaction, alteration of drainage channels
and increased erosion.” Impact of Solar Energy on the Environment,
https://www.greenmatch.co.uk/blog/2015/01/impact-of-solar-energy-on-the-
environment

It may well be that the nature of these panels will avoid destruction of the
underlying grass and not cause soil compaction.

However, this is a significant concern and it should be resolved by an agreed
independent expert before the project goes ahead.

Safe Removal of Works
Solar panels have an estimated life of 30 years.

Given the rapid development of technology in this area it is likely that new
technology will be developed in a shorted time frame that. will render this project
obsolete before then.

It is our understanding that solar panels contain hazardous chemicals. According to
the U. S. Energy Information Administration:

“Some types of PV cell technologies use heavy metals, and these types of cells
and PV panels may require special handling when they reach the end of their
useful life. Some solar thermal systems use potentially hazardous fluids to
transfer heat, and leaks of these materials could be harmful to the
environment”. (https://www.eia.gov/energyexplained/solar/solar-energy-
and-the
environment.php#:~:text=Some%20types%200f%20PV%20cell,be%20harmful
%20t0%20the%20environment)

In section 3.7 at page 10 of the Application the Applicant states that, “At the end of
the consented period the solar farm is decommissioned and all materials are
removed for recycling.”

It should be an express condition of consent that the Applicant enter into a legally
binding undertaking that at the end of the sites’ useful life the Applicant will remove
the panels and other site works and dispose of the panels in an environmentally safe
manner.

According to the Companies Office Register, the Applicant is a wholly owned
subsidiary of Co-Generation Limited. 30% of the shares in that company are jointly
owned by Richard Homehood and Tompkins Wake Trustees 2021 Limited which, it
is reasonable to assume, holds the shares as the trustees of a trust. The remaining
70% of the shares are owned by Country Connect Solar Pty Limited, a company
incorporated in Victoria, Australia.

32



3.7.
3.8.

3.9.

3.10.

3.11.

No financial information is readily available about the New Zealand entities.

As the Applicant appears to be a special purpose company there is nothing to
suggest that it either has, or will have in the future, the financial capability to fulfill
its obligations to remove the solar panels or to dispose of them safely.

New Zealand is covered with sites which are contaminated or covered with
environmentally dangerous materials which have not been removed because the
site owner does not have the financial ability to fulfill its obligations.

The sensible time to deal with the essential issue is before the project is undertaken
and not, as is far too often the case, at the end when it is too late.

Accordingly, as a condition of granting the Application the Applicant should be
required to establish a fund to be held by an independent trustee such as a law firm
or to provide a bond from a bank or insurance company that is sufficient to remove
the site works and dispose of hem in a responsible manner.
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SOUTH WAIRARAPA
g DISTRICT COUNCIL
-

Kia Rervetahi Titan .

SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Rachael Hughes

Contact Person:

(if different fraom above)

Postal Address: 56 Settlement Road RD1 Greytown

Home Phnne:_
Email: [

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farms
Address of Proposal: 10/1 Putaki Drive Kumeu 0841
Application No. WWLAD589 (proposer reference)
Description of Proposal:

Installation of a solar installation on 350ha of land adjacent to SH2/Bidwells Cutting Road/Moroa
Road

Details of Submission
My submission (use X to indicate your choice);

Supports the whole proposal Supports part of the proposal
X Opposes the whaole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

X Yes No

X  If others make a similar submission | will consider presenting a joint case with them at the
hearing

Pagel1of8



Kit Reretahi Titau

Submission Statement 3 3

The specific parts of the Proposal that this submission relates to.

SOUTH WAIRARAPA
S DISTRICT COUNCIL

My objection relates to the complete proposal for a number of reasons. These are detailed in the
Appendix to this document but are summarised below.

* Immediate neighbours had to buy a copy of the proposal rather than being delivered a
copy of the application for such an intensive industrial installation and not a “farm” that
is proposed for what is a rural environment. This has a significant impact on the
amenities of our property.

« Alack of consultation with the immediate adjacent neighbours by the proposer— one
visit with no information other than a little leaflet. There are at least twelve (12)
immediate adjacent neighbours — as in on the boundary. There are at least another
ten (10) within close proximity. My house is within 53m of the back boundary of the
proposed site.

Increased ambient noise — far higher than what is expected in a rural environment
Risk of environmental damage

Increased cost to the ratepayers and electricity consumers

This proposal should be considered in conjunction with the other proposed site as
they are immediately adjacent to each other — and | object to that one as well.

» District plan under review and this could set a precedent for the region — not just the
South Wairarapa

APPENDIX ON THIS SUBMISSION “FAR NORTH SOLAR FARM OBJECTION — RACHAEL HUGHES,
DAVIDA MCDONALD"

Decision you want the Council to make:
fuse X to indicate your choice)

Grant the Consent X  Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Mame: Rachael Hughes

Date: & lune 2023

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.

Page20of 8



SOUTH WAIRARAPA
DISTRICT COUNCIL
Kiag Reretahi Tatau .
2. This form is for your convenience only. You may make a submission that addresses the points 3 3
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.

APPENDIX: “FAR NORTH SOLAR FARM OBJECTION — RACHAEL HUGHES, DAVIDA MCDONALD”

Location details
My location is: 53 Setftlement Road
We back onto the Far North Solar installation that is proposed for Moroa Road.

Our property starts 3 metres from the boundary with our house located a further 50 metres
back from this boundary.

Objections

1. Nature of installation

Although the applicant calls this a “solar farm”, it is really an intensive industrial installation
that is being proposed to be created within a rural environment. It is in this light that this
application should be considered and not with the rural connotations of a "farm”.

Further, given the other known (but not yet requested) proposal for a further industrial solar
installation, the intensification will be extreme along major roads in the South Wairarapa.

2. Adjacent land-owners and consultation
The Moroa Road/Bidwells Cutting Road/State Highway 2 is a rural area with a number of
lifestyle blocks of varying size around other more conventional farm land.

The proposal notes distances from the houses to the various roads which is ingenuous.
This does not reflect the actuality of the impact of this proposal on our properties.

For example: We live at the south end of the Moroa Road part of this industrial installation.
This proposed industrial installation is 3m from our nearest property boundary. Itis 53
meters from our house - with a clear view all the way to the Tararuas that will be destroyed.

Around just this south end of the Far North proposal, there are approximately twenty (20)
liefestyle blocks on the immediate boundary. There are far more that will be directly
impacted by this industrial installation given the extent.

The consultation for this proposal has been almost non-existent. This is on both Far
North's part and the Council's.
o We have had but one fleeting visit from Far North's representatives.
o No literature was available to be left except a small photo-copied pamphlet
with a single solar panel on it. This was certainly not representative.
o The representative could/would not clarify anything about any considerations
around planting, noise management or potential light pollution.
The only comment was that it would not be louder than "an idling tractor”. |
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did wonder whether this representative has ever listened to an idling tractor — 3 3
or whether this was for each panel or for all the panels.
o There was an impression — perhaps unintentional — of "we know better than
you" which certainly did not provide any confidence that they would be "good
neighbours”.
o Discussion with neighbours down our road would indicate that (1) not all
neighbours were visited and (2) the story changed down the road.
o Nothing has been sent to the residents outlining the proposal and it's
expected impact on us.
e The Council has not formally notified us that this proposal was up. The Council has
multiple channels to provide that notification — especially as this type of proposal will
impact on the lives of many people.
o Council should have emailed or sent documents to the immediately affected
neighbours. This would have provided these immediately impacted people
with the full details of the proposal — instead of having to pay for it. This is
not democracy in action.
o This has been an issue with the Council in the past and the Council should
look at it's effective communications with ratepayers and residents.

3. District Plan changes
The Council is presently reviewing, with Carterton and Masterton District Councils, the
Combined District Plan.

These types of industrial solar installations are new to New Zealand and there are no plan
rules around how to measure their impact on neighbours or set in place requirements for
mitigation of impacts on the environment and . If this proposal is accepted as is, then this
sets a precedent for both the Wairarapa as well as for New Zealand.

In our opinion, it would be more appropriate to have these rules set in place first - agreed
with the area - and then review this proposal.

Such rules should include:
o Full details of proposal outlining mitigation of impact.
e Formal and real consultation with immediately impacted neighbours and others as
required.
o Clarification of financial impact on the region and it's ratepayers — roading, land-use,
remediation and electricity infrastructure.
e Public notification

4. Impact on neighbours
There are a number of impacts that we do not consider to have been addressed - either
adequately or at all - from this proposal.

4.1 Noise

The one brief consultation with Far North said that the noise will be equivalent to the
"sound of an idling tractor”. An idling tractor is noisy — very noisy. It was also
unclear as tfo whether or not this was for the enftire site or just one of the moving
panels.
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Sustained noise does have a considerable impact on the enjoyment of a space as
well as mental well-being. Part of the rural environment is certainly agricultural noise
such as fractors and other harvesting or farm equipment. But these are short-term
and limited as to time and place — we all know when harvesting will be taking place.
At other times, the quiet environment is beneficial - and is one of the main reasons
we moved here from Wellington city — to get away from persistent consistent noise.

However, this proposal will be generating noise at a higher level the majority of the
day. During summer, when people are outside more and have windows open, this
noise will be on-going for even longer - as well as being unavoidable.

There is no consideration to how this noise will be mitigated to ensure that it doesn't
breach the maximum level at the boundaries. The proposal is light on this aspect.

This additional noise would have a considerable impact to our lifestyle. Our
environment is overall quiet enough to hear traffic on State Highway 2 - further if
the wind is blowing in the right direction.

4.2 Wind

That the south Wairarapa is windy is a well known fact. It is also a (reasonably) flat
plain with which wind interacts quite differently that would be expected from the
more hilly tferrain in Wellington, for example. We were quite surprised when we first
moved to the Wairarapa with that difference - after living in Wellington for 20+ years
we thought we knew wind.

The proposal does not take into account how the panels will interact with the wind.
From an engineering perspective, we would expect that they will be built strong
enough to withstand wind — but the proposal does not address how they will mitigate
against the noise generated by the wind hitting the panels. From experience, wind
can create a lot of noise when it hits an obstacle.

There is also no information provided on mitigation of construction noise.

This would be a considerable impact to our lifestyle. Our environment is overall
quiet enough to hear traffic on State Highway 2 - further if the wind is blowing in the
right direction.

4.3 Heat

Again, the Wairarapa is usually know for it's long dry summers. In these summers,
the heat is not just from the sun beating down but is also radiated back from the
ground storage. (Overseas, this effect is used to provide heating for houses.)

Overseas, solar farms have impacted on the heat envelope around them. Although
this is probably not a large issue in regions of the Earth with lower average
temperatures, it will be a significant issue for the Wairarapa.

The proposal has no information provided on how this will be managed - especially
around the enhanced fire risk and potential ground contamination.
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4.4 Visual degradation
The quiet and peaceful enjoyment of our land does include, in part, the outlook
through to the Tararuas. It provides a quiet restful view for our house and land.

We sited our house fo face that view — as would be expected. There is not one part
of our house where we would not see this proposed industrial installation across the
entire window or door space. Our house has a lot of window/door space.

4.5 Dark sky reserve
This region is part of the dark sky reserve in the Wairarapa. It is a magical sky when
the sky is clear.

Although there is no information in relation to the future lighting that will be installed
if there are issues on the site. If they install security lighting, this will impact on the
dark sky reserve as well as potentially spilling intfo our property and causing a further
disturbance.

4.6 Fencing and planting

The proposed fencing is not of a rural standard.

The proposed planting is not fast growing to reduce the impact on the local
residents.

5. Other concerns

We have a number of other concerns in relation to this proposed intensive industrial solar
installation and where it is located. These should not be considered as “NIMBY"isms but
concerns for our local environment and people - especially on our rates or electricity bills.

5.1 Moroa Road
Moroa Road - a local mainly gravel road - separates the two parts of this proposed
industrial installation.

As would be expected, a lot of dust is generated fromm Moroa Road that is carried on
the wind across farm land. That dust can land on our windows approximately Tkm
back from Moroa Road - and that is under a wide verandah.

There is one of two “fixes" - regular washing of the solar panels OR Moroa Road is
tar-sealed. Tar-sealing Moroa Road would add additional maintenance costs on to
the ratepayers of the Council even if Far North pay for the initial paving.

The length of Moroa Road that this proposal is adjacent to is not well-formed and is
subject to wash-outs and rutting — especially after heavy rain falls. If this was just
tar-sealed on top of the existing road structure, then it would need increased
maintenance at the ratepayers expense.

5.2 Moroa water-race and aquifers

Solar panels are made of hazardous materials and these can be passed into the
local environment when burnt or damaged. This has happened overseas.
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The proposed industrial site is near/adjacent to the Moroa water-race and is 3 3
upstream of much of it's length. If these hazardous materials get into the water-
race, then they will be carried a considerable distance and putting a large number of
people, animals and land at risk of contamination. Further, the aquifers that many
people in the Wairarapa rely on for water run under this proposed land and would be
subject to contamination.

5.3 Fire-fighting

The south Wairarapa has a dedicated volunteer force for fire-fighting. But they are
that — volunteer. They are trained on building fires and road accidents — not on the
types of electrical equipment that is contained within solar panels and the associated
battery banks.

We do not have the specialist equipment required in the south Wairarapa - and
deploying it here from elsewhere would be too late. If the grass was already on fire,
the fire would have already ripped through our property before specialist equipment
arrived.

5.4 Impact on property values
Our property value — and thus the rates that we pay - is based on the environment
within which our property already exists.

Building a noisy industrial solar installation adjacent to our property would impact on
the value of that property. The real estate agents and valuers that we have talked to
cannot put a figure on the reduction except to say that it will be considerable and

would depend on a purchaser being okay with the industrial installation being there.

Granting this proposal would seriously impact on our future options for living in the
Wairarapa.

5.5 Why an industrial solar installation? Why in the Wairarapa?

New Zealand has a significant investment already in renewable technologies. On any
one day, NZ already generates electricity on 90-95% renewables with the large water
dams, wind farms and distributed solar generation on people's roofs. There have
been days when generation was close to 100% renewable already.

Such a large intensive industrial solar installation would not be sited correctly if in the
Wairarapa. We do not have heavy load concentrations here and the electricity
generated would need to be transmitted into the main grid — we are on a spur — to
be utilised fully.

The proposal is light on information relating to how the generation would be
connected into the national grid and fransmitted to where it is required. Some will
be used in the Wairarapa but the not the majority. Especially as many houses in this
region already have solar panels generating into the local grid.

As it stands now, we would assume that the transmission grid may need upgrading
to accommodate generation from this industrial solar installation. This may extend
beyond just connecting it into the local substation but involve upgrading the
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transmission lines back to the Haywards substation across the Remutakas. (Please 3 3
note that this is speculation based on the interpretation of readily available
information from the Electricity Authority, Transpower and PowerCo.)

Transpower upgrade costs, if not paid directly by the generator, are passed onto all
electricity consumers in New Zealand. This is through two ways on your electricity
bill - the Transpower part of the line charges and also as part of the rolled up "unit
price" from your retailer through the constraints on the national grid.

The largest non-renewable (and polluting) generation in New Zealand is the Huntly
power station in the Waikato. This is needed to ensure that the lights stay on in
Auckland (mainly) and further north. If additional renewable generation was to be
installed, this is where it should be fo maximise it's usage and effectiveness.

However, land is expensive in the Waikato/Auckland.

5.6 Remediation

The proposal for this intensive industrial solar installation does not include
remediation of the land - including what happens if it becomes uneconomical in the
future and is moth-balled.

This remediation - including a dedicated fund - should be included in any consent
that is given. Remediation should not be at the cost of the rate-payer.

Rachael Hughes

56 Settlement Road
Greytown
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuartt to Sections 954, 958, 95€, 96,

127(3), 137({5)(c) and 234{4) of the Resource Management Act 1391

Submitter
Mame: Richard Schofield
Contact Person: as above

Postal Address: 149 Bidwills Cutting Road, RD1 Greytown 5724
Home Phone: N

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farm Limited

Address of Proposal: 415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State
Highway 2, Greytown; 18 Pharazyns Road, Featherston legally described as Pt LOT & DP 3803
{WN391/56) Pt LOT 7 DP 8803 (WN391/56) Pt LOT 10 DP 3106 (WN583/131, WN583/132)
SECTION 27 MOROA SETT (WNE1/330) LOT 1 DP 52574 BLKS IV WAIRARAPA 5D BLK [WHN22A/575)
PT 5EC 122 MOROA DISTRICT (WN3G6B/542) LOT 1 DP 76478 [WNA3B/286)

Application No. 220103

Drescription of Proposal: The proposed solar farm will consist of approximately 175 MW
photovoltaic panels . This will include the solar array and associated structures (medium voltage
substations and 33 inverters).

In total for the site, arrays will be placed along with 33 inverter stations and approximately 321,160
solar panels.

The panels will be on a single-axiz fixed East-to-West mounting structure. At maximum 'tilt' (this
being the maximum height of the sTuctures) the panels will ke 4.5 m above the ground and the
ground clearance height will be approximately 300 mm above ground . When tilted down, the
height will be approximately 1. 55 m above ground. The total height for the foundation piles will be
600 mim.

The panels will ke mounted on tracking tables, with the panels mounted in portrait format and 32
panels placed per table. The spacing {pitch) between the rows of tahles will be § m.
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Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? {use X to indicate your choice)

X  Yes No

If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

Incorrect assumptions in various Landscape assessment documents.
Large number of missing areas in the assessment of environmental effects.

See submission below.

Decision you want the Council to make:
fuse X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name: Richard Schofield

Date: 5 June 2023
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Summary

Manatl Mo Te Taiao, the Ministry for the Environment, says every application for a resource consent
must include "an assessment of environmental effects — this identifies all the environmental effects,
positive and negative, of a proposed activity, and ways to avoid, remedy, and mitigate adverse
effects".

In my submission | demonstrate that the application by Far North Solar Farm Limited (FNSF) focuses
tightly on visual impacts, misrepresents comparisons, and uses objectively incorrect and
unsubstantiated data.

More importantly, | then show a number of important areas that at best are barely mentioned; most
are completely missing.

This is a big project, with a big budget, and big impacts. It warrants a thorough environmental
impact assessment but the applicant has not provided one.

In the absence of an adequate assessment of environmental effects this application should be
declined.

1. Wrong assumptions in Landscape assessment

1.1 Impact on Moroa Road
There are two very wrong suppositions made without any supporting data about the users of and
impact on Moroa Road.

"220103-Landscape-assessment-final-10012023" 6.5 Perceptual Attributes Table 2 says "Travelling
from the west, views to the main (northern) portion of the Farm, and western portion over a
distance of some 1.4km and 900m respectively.

The road corridor is, for the most part open and affords long views across the landscape to the
north and south (my italics)."

Impact is assessed as Low to moderate (my italics).

This despite the fact that that long views across the landscape will become a 2km long view of an
exotic hedge on Moroa Road. Clearly the impact is moderate to high. As a user of the road, it is in
my opinion, a high impact.

It then goes on to claim the number of users of Moroa Road is low, again with with no supporting
data, and the users are insensitive to change. To quote the "220103-Landscape-assessment-final-
10012023" 4.3 Visual Catchment "This gravel road experiences a low volume of traffic (my italics),
and provides access to a limited number of properties”, and again in 6.5 Perceptual Attributes "Road
users on Bidwills Cutting, Battersea and Moroa Road: Low to moderate number of individuals with a
low to moderate sensitivity to change (my italics)".



There is a significant catchment of residents in the Bidwills Cutting, Battersea and Moroa Roads who
use Moroa Road as the direct access route to SH2. Moroa Road has also on occasion been used as a
detour route for SH2 closures. It appears the claim of low usage is incorrect, and it is not supported
by any data.

Where does the "low to moderate sensitivity to change" claim come from? Everyone I've spoken to
is very sensitive to losing the rural views. People chose to live here because of the views.

The applicant's own "220103-Landscape-assessment-methodology-final-10012023" says "This should
also recognise that people more susceptible to change generally include: residents at home, people
engaged in outdoor recreation whose attention or interest is likely to be focused on the landscape
and on particular views; visitors to heritage assets or other important visitor attractions; and
communities where views contribute to the landscape setting." This contradicts their above quoted
low to moderate assessment.

1.2 Affect on animal and plant life

The only reference | found to this is "220103-Landscape-assessment-final-10012023" 6.2 Physical -
biophysical biotic attributes, where the implausible claim is of little impact, quote "The proposal will
only necessitate the clearance of predominantly exotic shelter belt vegetation within the Site, and
the anticipated change to the biotic attributes resulting from the proposal will be very small."

On open farmland the shelter belts are where many animals live. On the ground the possible
inhabitants presumably include the undesirables (mice, rats, stoats, feral cats, rabbits etc.) but may
also include New Zealand birds and lizards. The trees, in a landscape where the shelter belts are
almost the only trees, are where many birds nest. Are there any bats?

To suggest that removing the only shelter, over such a great area, will have a very small impact is an
argument that cannot be sustained. What the applicant should have done is surveyed the animal life
present and assessed how badly impacted they will be. Are any native birds, lizards or bats
impacted?

A significant impact is to hunting birds (e.g. hawks, falcons, ruru) whose landscape will massively
change from open farmland to a game of dodge-the-solar-panels.

This may be a contributor to bird deaths on solar farms. This is a significant but not yet well
understood issue overseas, but not mentioned by the applicant, e.g. see:

https://www.wired.com/story/why-do-solar-farms-kill-birds-call-in-the-ai-bird-watcher/

https://www.scientificamerican.com/article/solar-farms-threaten-birds/

https://natsci.source.colostate.edu/death-by-solar-2-million-doe-grant-supports-scientists-studying-
bird-deaths-at-solar-facilities/

The applicant has presented no research to show they assessed what and how many birds may be
killed even though they already have functioning solar farms in New Zealand for research.
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1.3 Visual Impact Baseline

The purpose of establishing a baseline is to show what impacts would be reasonable. Instead the
applicant has gone looking for the worst example and tried to make it seem comparable, refer
"220103-Landscape-assessment-final-10012023" 4.2 Statutory Matters.

The Baseline cites JR Orchards which uses white netting over the orchard. Included is Plate 4 that is
the worst road view of the orchard. If you check a topographical map, or drive Fabians Road yourself,
you will find the orchard is only visible for a short section towards the north end, and at no closer
distance than that shown in Plate 4 (approximately 420m according to Google Earth). No roads run
directly alongside the orchard.

Despite this major disparity, the "20103-Landscape-assessment-final-10012023" document somehow
concludes "... it is reasonable to conclude that the permitted baseline for the site includes
greenhouses or shelter structures which may extend across the entire, or a significant portion of the
site..." This is not a reasonable conclusion. The applicant wants to put a 2km exotic hedge next to a
well used road.

In "20103-Landscape-assessment-final-10012023" 3.0 The Proposal we are told, in reference to the
exotic hedge plantings "The use of shelter belt plantings has been adopted in deference to the
existing landscape character of the area — which is structured by shelter belts." In reality there is no
comparison between a low dense exotic hedge and open shelter belts.

As a more reasonable baseling, it is worth noting that a number of recent screening plantings in the
area (e.g. SH2 at the southern end of Greytown, private land along Cross Line, planting on SH2 next
to new Carterton treatment ponds (includes some exotics)) all use a mixed native tree planting.
Would anyone prefer an exotic hedge to native plantings?

1.4 Noise
Noise gets hardly any assessment. "220103-Application-form-final-10012023" 5.6.1 Noise Effects
provides little information.

"Operational noise effects are minimal and will not be noticeable from the boundary of the site. The
substation units are the vented and will emit a low hum in operation. Average maximum sound
pressure at 1m distance was measured at 62dBA."

62dBA would be really annoying at night. Why would there be any noise at night? No daylight, no
power, no noise would seem likely but this is not stated.

What is needed here is a simple breakdown of what and when:

* how much noise do the inverters make, over what period of the day and how does that
compare to current noise levels;

¢  how much noise do the panel angle adjustment motors make (one for every panel!) and
what times do they operate; and

* what other sources of noise are there, and at what times?



2. Environmental Impacts Not Covered

2.1 Wind Impacts of Shelter belt Removal
The proposal includes complete removal of shelter belts across the large area of the proposed solar
farm.

This is treated in the application as being of only visual impact, there being no assessment on wind
speed across the entire solar farm and its impact on neighbouring properties.

The following diagram is from https://teara.govt.nz/en/diagram/15600/shelter-belts-effect-on-wind

i et

If all shelter belts across an area the size of the solar farm proposed are removed, the wind speed
hitting properties on the lee side will effectively be 100%. The current landscape is a series of
windbreaks, how does it compare?

The situation is made worse by the increasing number and severity of extreme weather events.

What liability does the applicant have for damage done and potential injury to those on
neighbouring properties?

Why has the applicant done no assessment of this impact?

2.2 "Heat Island" Impacts
The term "Heat Island" refers to the observation that solar farms can raise the temperature above a
farm by 3 to 4C even through the night.

In simple terms, solar panels typically convert less than 20% of incident light to electricity, much of
the remaining light energy dissipates from the panels as heat. Where this heat goes is still being
studied overseas, e.g:

https://www.nature.com/articles/srep35070

http://www.clca.columbia.edu/13 39th%20IEEE%20PVSC %20VMF _YY Heat%20lIsland
%20Effect.pdf (PDF)

https://apvi.org.au/solar-research-conference/wp-content/uploads/2019/12/123 Guthrie-
Ken DI 2019.pdf (PDF)

The impact this will be worsened by climate change and rising summer temperatures.
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Again the applicant has chosen not to provide any impact assessment, despite already having
functioning solar farms in New Zealand for reference.

Will neighbouring downwind properties have several degrees added to already potentially record
high summer temperatures?

Will sheep under the panels be subject at times to inhumane temperatures?

2.3 Radio Frequency Interference (RFl) impact on AM radio and xDSL broadband
While solar panels in themselves are low voltage DC devices, their output must be fed to Inverters,
which chop the DCinto an AC current and transform it to voltages suitable to feed back into the
substation.

This process inherently generates a large amount of radio frequency interference e.g. refer to
https://www.solar-electric.com/learning-center/reducing-electromagnetic-interference-pv-
systems.html/. There are 33 large inverters in the proposed farm.

Inverter design seeks to minimise RFIl, but even so careful installation is required to further reduce it.
Look at the two "EMC Installation guides" on Power Electronics (a New Zealand supplier of large
inverters) web site at "https://www.power-electronics.co.nz/resources/application-notes/" to see
the lengths they have to go to during installation to try manage RFI.

The RFI generated is skewed towards lower frequencies, as used in AM radio and ADSL/VDSL.

The problem of RFl is compounded in the area of the proposed solar farm. AM reception is weak,
National radio is from Titahi Bay, Wellington, or a much smaller transmitter near Masterton. ADSL
speeds are low, residents are too far away from the Chorus DSLAMs (Nokia ISAMs), and many of the
house connections are aerial, where they can pick up RF interference.

Mobile phones are less likely to be impacted despite the very poor reception in the area, as mobile
phone transmission is at much higher frequencies. But mobile phone reception here is already poor.

In the recent Hawkes Bay flooding, it was noted by commentators how important AM radio was
when all other communications were down, because of its ability to transmit across long distances to
remote areas.

For ADSL, the rural residents in the area lack other broadband choices:

e 4G fixed wireless broadband is kneecapped by poor mobile coverage.

e WIZWireless offer a point-to-point radio broadband that relies on clear line of sight, so often
isn't viable, like at my home on Bidwills Cutting Rd.

e Star Net is effective, but expensive.

e ADSL is a little slow, but reliable. It is also vulnerable to RFI.

Again the applicant offers no assessment of impact, let alone any possible mitigation. There should
be an assessment, and a locked in commitment to keep RFI at levels that do not merely meet a legal
limit, but which will not cause issues for neighbouring properties.

At the very least they should be required to do pre- and post-installation benchmarking of the levels
of RFI to demonstrate if they are or not causing issues, with a commitment to fix any issues.
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2.4 Fire Hazard
During summer it is essential to keep the grass low to reduce fire hazard. The only method to do this
on the proposed solar farm appears to be sheep grazing. This is a big fail as:

* On a conventional pasture farm the excess spring growth is used to make silage/baleage/hay.

Is this even possible on a solar farm? If so how effective could it be under the panels? As the
grass dries the rows of panels could become a rapid path for spreading fire.

* There is a mistaken belief among non-farmers that any stock will clear all pasture growth.
While mixed grazing can be effective, and cows do a better job than sheep, sheep alone do
not like the tall dead stalks produced by the spring growth and dried in summer. Over our
time of living on a lifestyle block with only sheep grazing | have been surprised how even
hungry sheep won't remove long stalks. If needed in an open pasture a topping mow can be
used but again how effective could this be on a solar farm?

| could find only two references to fire in the available documents:

e "220103-Application-final-10012023" 7.3 Fire and Emergency New Zealand refers to
consultation with Fire and Emergency New Zealand focusing on access and water supply and
says risk management plans to be developed

* Inthe Response to Further Information Request question about structures is another
reference to water tanks.

Neither of these actually addresses what the risks are, fire-spread mechanisms and containment
methods.

2.5 End-of-life Clean-up

There is no assessment of the end-of-life strategy for the solar farm.

As written, when FNSF or the then owners determine the solar farm is no longer viable they can just
walk away.

That would leave a huge environmental mess.

There needs to be a locked-in obligation for removal and safe disposal of not just the solar panels,
but the mounts including concrete slabs, cables, inverters, large security fencing and at least a major
portion of the screening plantings.

2.6 Pest Control
Is the solar farm likely to provide a rabbit haven?

Given that shooting is a non-starter on a solar farm how do FNSF propose to manage rabbits or any
other pest animals?

We don't know, this hasn't been assessed.
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How do they propose to handle weed management? No one wants hectares and hectares of e.g.
thistles next door.

Again, there is no assessment.

2.7 Earthquakes

How well will the solar farm handle a major earthquake?

This is a serious possibility in the Wairarapa. Will the farm, especially the inverters and high voltage
cabling, become a fire hazard? Will they endanger the sub-station?

We don't know, this hasn't been assessed.

2.7 Floods
How well will the solar farm handle a flood?

In my 20 plus years here there has already been a small flood (less than 20cm at 179 Bidwills Cutting
Road). During this event there was significant flow of water from the farmland from the other side of
the road (i.e. bordering north of the proposed site).

The likelihood of another, more serious, flood is made much more likely by climate change and
extreme weather events.

How will the solar farm cope? Will the panels and inverters become an electrical fire hazard? Will
they endanger the sub-station?

There is no assessment provided beyond an unsubstantiated claim that storm-water run-off "...will
be very small and will not cause or exacerbate flooding of any other property". This is not our
experience!

2.8 Tourism

Greytown and the environs is a major tourist destination. Yet impact of the environmental change
on tourism does not appear to be assessed at all. Has the applicant consulted with any tourist
businesses? With Destination Wairarapa?

3. Conclusion

FNSF have not provided anything resembling "an assessment of environmental effects — this
identifies all the environmental effects, positive and negative, of a proposed activity, and ways to
avoid, remedy, and mitigate adverse effects".

They have tried to tick a few legal boxes and ignored the rest.

They cannot be granted a consent based on the inadequate information they have provided.
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Submitter

Name Robyn Ramsden
Contact Person

(If different from above)

Postal Address 3 Farrier GRove
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Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farms

Address of Proposal

Application No.
Description of Building a Solar panel array between Greytown and Featherston.

Proposal

luse additional
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Details of Submission
My submission:

Supports the whole proposal [ JSupports part of the proposal
| [JOopposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[Vlves [Ino

|:| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):

This proposal is awesome. It is one of the most important decisions that can be made to reduce emissions for the
South Wairarapa and for the Country. This one array will produce enough electricity that the Huntly coal power
plant can be shut down.

Decision you want the Council to make:
Grant the Consent [[] Decline the Consent [J Grant the Consent with Conditions

| urge the Council to be bold. See past the 'Not in my backyard' people and see the benefit for the Community and
the Country as a whole. This array will generate enough electricity to make the Huntly power coal station
unnecessary. It will create jobs while been built and ongoing jobs once complete. Take this decisive action to help
reduce emissions and take aclion on Climate Change.

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter
Date g/5/23
Important notes for the Submitter

1. Inaccordance withthe Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformis for your convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127{3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter
Name: Rodney and Judith Jay
Contact Person:
{if different from above)
Postal Address: 80 Battersea Road, Greytown, 5790

Home Phone: ||| EGN
S —

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farms Ltd

Address of Proposal: 415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1242 State
Highway 2, Greytown; 18 Pharazyns Read, Featherston legally described as Pt LOT 6 DP 8803
{WN391/56) Pt LOT 7 DP 8803 (WN391/56) Pt LOT 10 DP 3106 (WN583/131, WN583/132)
SECTION 27 MOROA SETT (WNE1/330) LOT 1 DP 52574 BLKS |V WAIRARAPA SD BLE (WN22A/575)
PT SEC 122 MOROA DISTRICT (WN368/542) LOT 1 DP 76478 (WN43B/286)

Application No. WWLADSE9

Description of Proposal: The construction of a 175 Megawatt solar farm including: 321,160 solar
panels, 40 inverters, buildings, associated site works and accessways and screening planting.

Details of Submission
My submission (use X to indicate your choice):

Suppaorts the whole proposal Supports part of the proposal

X Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

Yes No
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X  If others make a similar submission | will consider presenting a joint case with them at the
hearing

Subirmission Stalermernl
The specific parts of the Proposal that this submission relates to.

Section Five - Environmental Impacts
Amenity Value

The area of land proposed for this development has to date been utilised for agricultural and life-
style purposes and this is the overwhelming characteristic of the South Wairarapa District which
attracts residents and visitors alike. The application will fundamentally change the land purpose
from agricultural to industrial with minimal consideration of the loss of amenity value to the local
residents (all of whom have invested in their properties on the basis of good faith and the
assumption that the environmental amenity value would be considered a priority by planners and
council), the wider South Wairarapa community and the district at large.

The South Wairarapa and its three main communities of Featherston, Martinborough and
Greytown have developed a regional identify and character that attracts many thousands of
visitors to the area every year, the economic growth of the region bought about by capitalising on
the broader environmental value has been significant. This proposal if approved will undermine
this environmental value and character by changing the regions signature away from its current
value set to a more industrial posture. The application does not appear to have had a counter
factual argument commissioned to provide a balanced view. In short, the application understates
the impact and loss of amenity value on local residents, the region and district and should be
declined on that basis.

Environmental Impacts & Safety.

The proposed site was for much of the winter of 2022 waterlogged with surface water sitting in
paddocks for protracted periods of time with runoff lowing freely across Moroa Road (North to
South). These types of weather conditions are forecast to become more normal than abnormai
and could have major implications for the site’s horizontal, vertical and inground infrastructure.
The application suggests that there is no change required to drainage (Section 3.4) and that
stormwater will infiltrate the ground as normal, based on the experience of 2022 there is risk that
the site will become unworkable and that the arrays will become unstable in wet and waterlogged
ground conditions.

The applicants should be required to more fully assess the impact cognisant of climate change and
likely other climatic weather events {such as the cyclone that hit the Hawkes Bay recently)
including large scale precipitation and cyclone levels of wind (which is often significant as a norm
as this is a highly exposed area).
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The impact on health of people and livestock as a result of pasitioning 321,000+ solar panels into a 36
concentrated area, with further development of the sub-station and associated transmission lines
{electromagnetic fields) needs to be maore fully explored in the application.

In the event that the Council do consider the application worthy of progression it is reguested
that:

1. Consideration is given too constraining the proposal to the area to the North of Moroa
Road. The smaller area to the south of Moroa road is surrounded by residents all of
whom will be impacted to varying degrees; whereas the area to the North is not bounded
by as many residential properties and therefore the impacts are reduced.

2. The shelter belts are required to be planted and maintained before construction
comimences.

3. The council ensures that the site is dark at night.

4. The council places conditions on noise so that local residents are not disturbed by the
facility once constructed

5. Given the winter ground conditions the council considers not issuing consent to build
during the winter and assures itsell of the adequacy of the proposed roading within the
site to withstand waterlogged ground conditions.

Declsion you want the Council to make

fuse X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

signature
To'be signed by the submitter or persan authorised to sign on behalf of the submitter.

™ -~ —
) £ \H/
Name: [- - '~~_h\ F:‘ ’
Date: 9 / 0O ;'f 5
Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.

2. This form is for your convenience only. You may make a submission that addresses the points
ahove in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Sanne van Steensel

Contact Person:

(if different from above)

Postal Address: 168 Main 5t Greytown

Home Phone: I
email: I

Details of the Proposal to which this Submission Relates
Name of Applicant: far North Solar Farms Ltd
Address of Proposal: 415 Moroa Road, Greytown,
Application No. 220103

Description of Proposal: The South Wairarapa District Council has received an application from
Far North Solar Farms for a land use consent to establish and operate a 175-megawatt (peak)
solar farm including:

m 321,160 photovoltaic solar panels on arrays mounted on tracking tables, with a

maximum height of 4.5m above the ground

s 40 inverters, lines and associated structures

m Buildings not required for primary industry or residential
purposes exceeding 25m2

m  Associated site works and new accessways

m Screening planting.

Situated at the following locations:

415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2,
Greytown; 18 Pharazyns Road, Featherston legally described as Pt LOT & DP BB03 {(WN391/56)
Pt LOT 7 DP B803 (WN391/56) Pt LOT 10 DP 3106 (WN583/131, WN583/132) SECTION 27
MOROA SETT (WNEL/330) LOT 1 DP 52574 BLKS IV WAIRARAPA, SD BLK (WN22A/575) PT
SEC 122 MOROA DISTRICT (WN36B/542) LOT 1 DP 76478 (WN43B/286)
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Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

x | Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

Yes No

x  If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

| stand alongside a number of people in this, and | believe the council should decline consent.

My family moved to the Wairarapa when | was just 3. We built a home on 260 Moroa Road and
grew a small Farm based on organic, environmental principles. Our ethos is respect for life. The
Wairarapa Eco farm. My childhood and my future are tied to that block of land. 25 years ago my
family was frowned upon for their environmental beliefs, now we will be frowned upon for not
believing that a monoculture of solar panels are not the answer to our environmental issues.

Firstly, | would like to note that my family's block of land The Wairarapa Eco Farm is next to block
number 13. We have multiple people living and staying with us there for various time periods. We
rely heavily on our woofers, interns and guests who are attracted to our farm because of our
environmental values.This block is very much becoming the livelihood of my siblings and I, as much
as it has been for my parents. | am in the process of setting up herb gardens. | am distilling the
lavender | am growing along with other herbs and crafting many other herbal remedies. | have
been studying herbalism for the last 4 years whilst working in the CSA very gardens, both hold to
organic, environmental principles. Because of these values, our health and the health of the people
living and working with us are very important to us all. Can the council guarantee without a
reasonable doubt that it is safe and healthy to live and work so close to such a large quantity of
solar panels and batteries? to live next to a power plant? because it is a power plant. Can the
counsel guarantee our continued safety?Can the council guarantee that the batteries will not
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contaminate our drinking water from the groundwater well? and our long-term health? | think not,
| think the council does not have enough information to do so.

Secondly, this Solar scheme is being pushed with the idea that it will make NZ more
environmentally secure. An electric car is only as environmentally friendly as the source of its
electricity. In NZ we are lucky we already have hydro and thermal setups. Individuals can install
solar panels on their roofs( where they don’t use up valuable land). Just as my family had for the
first 15 years till we outgrew our system and our windmill caught fire due to the racing Wairarapa
winds. We are not against a handful of solar panels when properly planned into a system that
supports the individual creating independence from the grid. We see power prices going up
everywhere. We should not be reliant on big business. This monoculture of solar panels is just big
business greenwashed. Elisabeth Creevey points out plenty of environmental flaws in her
submission, one such being the issue of end-of-life cleanup. How will these panels hold up against
the Wairarapa winds coming off the ranges? Will we be forced to clean up broken glass after they
fly into our tree lines like our trampoline did one year before we tied it down to a tree? In my
understanding of environmental care( | was brought up on the concept) never has a monoculture
been beneficial for the land. Nature grows diversity because that is where the most opportunity is
for growth and self-regulation. Plants are the only efficient use of sunlight if we wish to farm
sunlight. This is not farming Sunlight, this is a power plant.

My family is not the only people next to the power plant the Solar Farms are proposing, not to
mention the rest of Greytown. This has not been done before. The whole town is some 3-5kms
away. That sure is a lot of people living near a power plant with how many unknown hazards? again
what guarantees does the council have that this won’t affect the long-term health of Greytown?

What about the long-term effect on the growing population? Currently, the Wairarapa is enticing
many families looking to escape the city, many are even looking for lifestyle opportunities. What is
it they are escaping by coming here? Will they still come when the valley is full of solar panels and
big industries? will they change their minds about moving here when they realise they will be living
next to a power plant? will this affect the business in Grewtown and Martinborough, when they
drive past fields of panels between the two currently popular towns?

This will be the first solar farm of its kind in the region, the Wairarapa and its council should
consider the precedent it is setting with this proposal. We are already aware that the companies
have been asking around for further interest in leasing land, and that there is more than one
proposal in the planning. The other solar farm is planned to be even closer to town. So | ask the
council, how close to town is too close to have a power plant? how close to a family home, lifestyle
block or business is too close to the power plant? How many solar farms in the region are too
many? how many solar panels and how close together? what are our limits here? do we even have
any limits? what do we wish to see when we look into the valley from one tree hill? Will anyone
still wish to live here when the Vally is full of solar panels? where will all those panels go after their
30 yr life expectancy runs out? if one of these plans goes ahead how will the council regulate them
to maintain our landscapes, our little town country vibe? what will be the unforeseen
circumstances of this proposal going ahead? What effect will this have on the wind in our region?
How many Solar farms are too many?

Many of us believe that we do not have enough information and even some that suggest living and
working next to so much electricity is not at all good for the long-term health of people, animals,
insects and land. So it stands that my family will likely be forced to sell our long-term dream if this
proposal gets accepted. We have dedicated everything on the farm for the sake of our health, the
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health of the animals, insects and land. The farm has faced many challenges and it will be with 3 ;
great sadness that we will have to leave it all behind to find a safer healthier environment to live in.

This solar project is an experiment, it has not been done before, on land like this so close to a living
population. As such the council should be asking for more information and better planning. | can
see it is not really the council, but our government that is not thinking through its environmental
plans. As the government's environmental response is all about the image without thought, it
comes to you our council to step up, ask lots of questions, think things through, and if there is not
enough information to make an informed decision about a proposal then a proposal simply falls
short.

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Sanne

Name:Sanne van Steensel

Date: 31-5-23

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION . |
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Shane Wratt

Contact Person:

(if different fram above)

Postal Address: 96 Settlement Road, Greytown

Home Phnne:_
email: I

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farm Ltd
Address of Proposal: 415 Moroa Road, Greytown
Application No. RC220103
Description of Proposal: Development of a large solar farm in Greytown, South Wairarapa

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
X  Opposes the whole proposal Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

X Yes No

X If others make a similar submission | will consider presenting a joint case with them at the
hearing
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Submission Statement 38

The specific parts of the Proposal that this submission relates to.

Site Location and Description

Unsuitable site due to proximity to housing, its industrial scale and activity being
incongruent with rural zone planning and district plan objectives and protections.
Mitigations to block views into the site with hedgerows, significantly changes the
existing character described in the application as ‘a feeling of openness and
expansivity’.

The activity proposed of electrical and electronic works, power generation and
transmission are likely to cause a large section of land to become a new HAIL site.
The area at times experiences a high water table and flooding. This significant
development and the nature of materials used greatly increases the likelihood of site
contaminants from site activity entering waterways.

Storm Water

Run off issues. The panels represent a very very large roof — or series of. Current
building regulations require buildings to have drainage plans and soak pits for which
there is not provision for this development. At times, surface water is a considerable
issue in the area and would affect access and safety due to water and electrical
systems mixing.

Vehicular Access

Increased vehicle movements on the unsealed, narrow and poorly maintained Moroa
road will be disruptive to residents using the road, degrade it further, increase dust
(which can be significant for some homes nearby) and be hazardous for other road
users including cyclists, runners, horse riders who frequently use it.

Operational Activities

Only 2 full time roles are created. Offshore investors take earnings offshore, power
generated goes to Auckland (via National Grid) and locals and council pay for and live
with the impacts of the development. It’s an unacceptable price to pay.

Consideration of Alternatives

The environmental impacts of this development on people, water, wildlife, air,
amenity, land values and existing infrastructure are grossly understated in the
application and alternatives in the area do not appear to have been documented —
except to say FNSL have looked at various options all around NZ. The economic value
of this development for shareholders is what drives it to apply for the easiest low-cost
option available rather than other viable and less impactful alternatives. The
application deliberately understates the impacts.

Wairarapa Combined District Plan

The activity is not required for primary production and residential purposes and solar
panels combined exceed 25m2 in gross floor area.

The solar panels do not meet the relevant setback requirements for unsealed roads
under standard 4.5.2 (c) (ii).

Dust is an issue along this road and no explanation has been explained as to how FNSL
plan to mitigate or cannot comply with the existing rules. One can only assume they
cannot meet this standard as they need the available land in order to meet their
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generation targets / viability of the business. No compensation should be provided if 3 8
this is the reason for not being able to comply.

Effects on the Environment
- The solar farm will not specifically provide renewable electricity to meet the demands
of South Wairarapa district. | see little evidence that positive economic or social
benefits will be derived from this development for South Wairarapa or Wellington.
These claims need to be backed by an independent benefits analysis detailing the
actual economic and social benefits to the region and compared against the benefits
gained from the site remaining for use as farmland.

Landscape and Visual Effects

- The development significantly changes the existing natural character and the
experience of this character for residents and visitors alike. Large scale industrial
development covering hundreds of hectares of otherwise open land is a more than
minor change to the landscape. As such, a development on this scale can only deplete
the existing perceived value of this landscape.

Natural Character Effects

- Quote from application “The site and its surroundings have been significantly modified
in respect to its vegetation cover and therefore the proposed solar farm will result in
limited changes to the natural character of the site”. Development of this site has
remained open farming for over a century. Historically the area would have been
wooded in lowland forest. To imply that it has been significantly modified since
lowland forests where present (centuries ago) is correct, however our experience of
the site for the last century has been open farmland and remained this way since.
Open farmland is part of the natural character and part of our identity and history of
this area. Our district plan specifically acknowledges this value and actively seeks to
protect it. Supporting this application would be choosing to ignore the principles the
Combined District Plan (developed in consultation by the residents of Wairarapa)
seeks to protect.

- Planting hedgerows close to boundaries to screen out unsightly views of large scale
industrial developments also blocks existing views and closes in the otherwise open
and expansive feeling of the area. In some cases, distant views of ridgelines (of
significant value) will also be lost from hedgerows close to boundaries.

- There are no detailed planting plans in the application or suggested provision to
ensure these are maintained. The site is a challenging planting site due to strong
winds and low horizons that facilitate a high a number of sun hours. Most plants take
a lot of effort and care to get established. Under an el-nino pattern (predicted to arrive
and last for the next few years) these negative growing environmental factors are
heightened. Time for planting to be established and the ongoing professional
management, irrigation and husbandry of these plantings to be successful is not
adequately addressed in this application. If planting targets fail to reach anticipated
levels what recourse do residents have for extra years of looking into an industrial
power generation site or what penalties will be enforced on developers post approval.

- The north eastern boundary of our property is directly adjacent to the development
and our home (living space) approximately 100m from the proposed boundary of this
development. As such we are intimately close to the construction, operation and
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visual impact of this development. The value of our property will most certainly be 8
negatively impacted. This development if approved would be very unsettling and

unjust, especially when we located and settled on our specific location knowing that

our district plan protected us from being located adjacent to industrial developments.

In my view, for this development to go forward in this location there would need to be

a district plan change that re-zoned this land from rural to industrial,

Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

MName: Shane Wratt

Date: 05/06/2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.

L
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: DrStephen Hartley

Contact Person:

(if different fraom above)

Postal Address: 6 Matai Grove, Greytown, 5712

Home Phone: _

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farms

Address of Proposal: Williamson Water and Land Advisory
10/1 Putaki Drive, Kumeu 0841

Application No.
Description of Proposal:

for a land use consent to establish and operate a 175-megawatt (peak) solar farm
including:
e« 321,160 photovoltaic solar panels on arrays mounted on tracking tables,
with a maximum height of 4.5m above the ground
e 40 inverters, lines and associated structures
# Buildings not required for primary industry or residential
purposes exceeding 25m?
e Associated site works and new accessways
# Screening planting.

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal X Supports part of the proposal
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Opposes the whole proposal X  Opposes part of the proposal 3 9

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

Yes No

X | If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

Summary of Request: That the screening planting be used as a biodiversity offset to compensate
loss of large trees, via the greater use of native species.

| support the principle of moving to a low carbon economy and the development of solar
generation of electricity as an important contributor to this goal.

My concern with the project is that the removal of large trees is not being adequately offset, and
that the project is missing the opportunity to add meaningful biodiversity co-benefits when
planting a hedge for screening purposes.

The mature trees to be removed (mostly pine, macrocarpa and eucalyptus) are admittedly limited
in quantity and of relatively low habitat quality, but nonetheless they will be providing habitat for

a range of native invertebrates and birds (and potentially lizards) in a landscape that has precious

little other habitat for native biodiversity. Hence, loss of mature shelter belts represents a tangible
loss of habitat in this landscape context.

Biodiversity offsetting guidelines indicate that where a negative impact on biodiversity cannot be
avoided or minimised then on-site remediation is the next best step, followed by off-site offsetting

[1].

A diverse polyculture hedge of native tree and shrub species could achieve ten times the
biodiversity restoration value of the proposed monoculture of exotic Japanese cedar, with the
same visual screening function. Virtually no native insect eats any part of Japanese cedar and the
species provides no nectar or fruit for native birds.

The location of the proposed solar farm indicates that establishing corridors of native vegetation
could enhance dispersal of birds, bats, lizards and insects between two Key Native Ecosystems and
a wetland: Tauharenikau Bush fragments (23 ha), 2.5km to the south-west; Morrisons Bush /
Ruamahanga River Terraces (38ha) 5.5 km south-east, and ElIm Road Wetland, 2km north [2,3].

The proposal sits in a landscape that has lost 98% of its native forest cover [3], hence the need to
reconnect isolated remnants of bush as a practical and local response to the current global
extinction and climate change crises. An excellent example of such an initiative, with high buy-in
by local landowners, is the Tonganui Biodiversity Corridors Project in South Wairarapa [4, 5].
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References: 3 9

[1] DOC (2014) Guidance on Biodiversity Offsetting in New Zealand
https://www.doc.govt.nz/about-us/our-policies-and-plans/guidance-on-biodiversity-offsetting/
[2] GW GIS viewer. GWRC Key Native Ecosystem and Wetland programme locations.
https://gwrc.maps.arcgis.com/apps/webappviewer/index.htm|?id=2844233a5d9745bab939df935
5f541a9

[3] Sarah Beadel, Alison Perfect, Aalbert Rebergen & John Sawyer (2000) Wairarapa Plains
Ecological District: Survey Report for the Protected Natural Areas Programme. Department of
Conservation. https://www.doc.govt.nz/globalassets/documents/getting-
involved/landowners/wairarapa-plains-pna.pdf. See Table 4.

[4] Wai2PK Tonganui Corridors: https://waip2k.org.nz/tonganui-corridors/

[5] Trees That Count, Tonganui Corridors Showcase Project on YouTube
https://www.youtube.com/watch?v=YZii OiKrXA

Modifications/assurances | would welcome in the proposal:

1. Plants considered as pest plants by GWRC (such as arrow bamboo, pampas grass or
hawthorn) will not be used for screening. For list of pest plants see:
https://www.gw.govt.nz/environment/pest-management/pest-plants/

2. For screening purposes and as a biodiversity offset, consider planting a polyculture of 12+
native species as illustrated in Figure 1. View of Kapunui Solar Farm of the Proposed
Screening document. These species might include manuka, kohuhu, hebe, flax, toetoe,
cabbage tree, ribbonwood, Coprosma spp., kowhai, lemonwood, Olearia virgatum, Olearia
paniculata, broadleaf, totara and many more. A mix of native shrubs and trees will provide
an extended season of nectar, fruit, seed and foliage to support a diverse assemblage of
native birds, invertebrates and potentially lizards.

3. For purposes of visual amenity, the screening to be maintained at a height of 4.5m or
higher. Statements in the documents provided by the applicant frequently cite a target of
3m or 4m in height for screening, while in other places it is suggested that screening will
be at least as high as the solar panel structures (=4.53m).

4. Where existing large trees are present on southern boundaries these be maintained at
their current size. Tall trees provide take-off and landing perches for kereru and many
other birds. Large trees with cavities (including pine and macrocarpa) are rich in insects
and provide potential roosting sites for morepork and native bats.

Selected quotes from the supplied documentation, relating to screening
plans and guidelines

Glint and Glare effects mitigation document. https://swdc.govt.nz/wp-
content/uploads/220103-Glint-glare-effects-mitigation-01032023.pdf

Screening —

page 2. “In all the studies we have reviewed, the mitigation for glint and glare was to propose
screening to a height equal to the panel height. ... With screening in place, the low angles of
reflection will be stopped by the trees.



https://www.doc.govt.nz/about-us/our-policies-and-plans/guidance-on-biodiversity-offsetting/
https://gwrc.maps.arcgis.com/apps/webappviewer/index.html?id=2844233a5d9745bab939df9355f541a9
https://gwrc.maps.arcgis.com/apps/webappviewer/index.html?id=2844233a5d9745bab939df9355f541a9
https://www.doc.govt.nz/globalassets/documents/getting-involved/landowners/wairarapa-plains-pna.pdf
https://www.doc.govt.nz/globalassets/documents/getting-involved/landowners/wairarapa-plains-pna.pdf
https://waip2k.org.nz/tonganui-corridors/
https://www.youtube.com/watch?v=YZii_0iKrXA
https://www.gw.govt.nz/environment/pest-management/pest-plants/
https://swdc.govt.nz/wp-content/uploads/220103-Glint-glare-effects-mitigation-01032023.pdf
https://swdc.govt.nz/wp-content/uploads/220103-Glint-glare-effects-mitigation-01032023.pdf

SOUTH WAIRARAPA
; DISTRICT COUNCIL

Kiag Reretahi Tatau

In all FNSF’s solar farms, trees are proposed for screening on all sides, planted early in the project 9
and maintained at either 3m or 4m height.”

Summary

page 3. “All FNSF’s solar farms are designed and consented with high levels of tree screening,

covering as many boundaries as possible, and maintained to a height that exceeds the height of

the panels.”

Comment: The maximum height of the proposed panels at full tilt is 4.5m, therefore, why is it not
proposed that the height of the screening be at least 4.5m height?

Landscape Assessment /Assessment of Landscape Effects https://swdc.govt.nz/wp-
content/uploads/220103-Landscape-assessment-final-10012023.pdf

Page 5 “The hedges will be maintained to a minimum height of 4.0m, so that screening is
afforded to the proposed structures from external locations,..”

Page 7. “Indigenous vegetation is very limited and insignificant, limited to some distinctive stands
of kanuka, and small isolated lowland forest remnants such as the 13 hectare Trenair (Lowes
Bush) broadleaf remnant, and occasional groups or single trees.”

Page 15. “The proposed advanced grade mitigation planting will, as is evidenced by visual
simulations 1 — 5, contained in Appendix 4, predominantly screen such views immediately with
the exception of those periods when the panels are at ‘full tilt’.

Proposed screening document https://swdc.govt.nz/wp-content/uploads/220103-
Proposed-screening-01032023.pdf

Page 2. “All of FNSF’s consented projects require a mix of native species planted in an
arrangement to provide depth as well as height.”

GWRC GIS Viewer
Fig 1. Screenshot from the GWRC GIS viewer of Key Native Ecosystems (yellow) and wetland sites
(blue) in the vicinity of the proposed solar farm site.


https://swdc.govt.nz/wp-content/uploads/220103-Landscape-assessment-final-10012023.pdf
https://swdc.govt.nz/wp-content/uploads/220103-Landscape-assessment-final-10012023.pdf
https://swdc.govt.nz/wp-content/uploads/220103-Proposed-screening-01032023.pdf
https://swdc.govt.nz/wp-content/uploads/220103-Proposed-screening-01032023.pdf
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Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent Decline the Consent X  Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Mame: Stephen Hartley

Date: 5 June, 2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by

Council and members of the public.
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This form is for your convenience only. You may make a submission that addresses the points 3 9
above in a letter or other suitable format.

Submissions will not be returned, so please keep a copy.
A copy of your submission must be sent to both Council and to the applicant.



SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name Steve Hancock

Contact Person
(If different from above)
Postal Address 2603 State Highway 2, Ahikouka, Greytown, 5719.

Home Phone

Cell Phone
Email

Details of the Proposal to which this Submission Relates

Name of ﬂpphcant Far North Solar Farm Limited

Address of Proposal
e 415 Morra Road, Greytown

Application No. fhtzai b

Description of = 235Ha Solar Power Plant
Proposal

Details of Submission
My submission:

m

[ JSupports the whole proposal [ JSupports part of the proposal
I Opposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[xlyes [nNo

E| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement
The specific parts of the Proposal that this submission relates to.
a) Extraordinary change to an entire district and community

b) The proposal fails to meet the objectives and policies of the District Plan and the provisions of
the Resource Management Act.

Refer to the attached submission continued.

Decision you want the Council to make:

[]Grant the Consent [x] Decline the Consent [[] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Steve Hancock 5th June 2023.

(Electonic Signature). Name

Date

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. Youmay make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.


a) Extraordinary change to an entire district and community

b) The proposal fails to meet the objectives and policies of the District Plan and the provisions of
the Resource Management Act.

Refer to the attached submission continued.     


x


Steve Hancock  5th June 2023.  
(Electonic Signature). 
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Submitter

Adverse, long-term consequences to natural resources on and within the surrounding proposed site.

Displacement of the area’s thriving native wildlife and birds. Large solar farms such as the one being
proposed has the potential to have a transformative effect on the land which can lead to dire
consequences to local wildlife. The removal of current shelter belts will remove the habitat of our
native Morepork which we know are prevalent in the area.

Removal of hundreds of acres of prime farmland from agricultural use. It is in New Zealand best long-
term interest to prevent good quality land being lost to industrial development,

Degradation of rural, scenic views the residents of this community chose to build and invest, and
those further afield who visit the area. Greytown has become a rural tourist destination known for its
natural beauty and in 2017 was voted New Zealand’s most beautiful town. The visual impact of this
industrial solar farm would fundamentally change the character of the area.

A decrease in surrounding property values caused by the wrongful siting of this utility-scale
operation in a South Wairarapa District Council zoned rural area.

Concerns and costs related to the proper disposal of solar panels and storage batteries and the land
being returned to its previous natural conditions at the end of the project.

As to the construction of the project, | have the following additional concerns which include.....

Unbearable noise that will disrupt the daily life of thase in the surrounding area during the
construction period. Dust, mud and debris on the roadways, driveways and property.

Landscaping promised will not be instant and there is no mention of continuous maintenance.

Excess truck traffic during the construction stage bringing in the solar panels, containers containing
electrical equipment and other infrastructure along Bidwell Cutting which is popular with cyclists and
is already unsuitable for large vehicles manoeuvring on this narrow rural arterial road.

| Steve Hancock 5" May 2023.
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FORM 13 - Pursuant to Sections 95A, 95B. 95C. 96

127(3), 137(5)(c) and 234(4) of the Resource Management Act 19¢

Submission Statement
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Far North Solar Farm Submission

The presence of extensive demountable heavy electrical equipment in the proximity to so much
water by definition poses an environmental threat to human safety for those in the neighbourhood.
This is compounded by the number of electrochemical storage batteries of container dimension that
#re part of this project.

The construction of such a large scale generating project and over such a substantial area is contrary
to the officially predicted onset of extreme weather events demonstrated by the arrival of Cyclone
Gabrielle the effects of which on Hawkes Bay for example will be with us for many years to come.

It is acknowledged by territorial authorities that there is “little time to warn people” of the onset of
such calamities.

The southern Wairarapa is bisected by numerous rivers, is categorised low lying, and is dependent
on the presence of bridges which experience has so recently demonstrated are vulnerable to the
extreme manifestations of climate change.

We also note that the existence of such an array of generating equipment over so many hectares
because in the event of an emergency these dispersed and conjoined structures will present an
immediate additional impediment to civil defence rescue operations.

We note that more than 350,000 pieces of heavy equipment are intended for the site.

Recent experience of the onset of extreme manifestations of climate change calls into question the
capability of even the most advanced flood control management installations.

The lesson is that even the most advanced flood control systems such as the Heretaunga one can be
overwhelmed by the extreme weather conditions now predicted by the constituted authorities for
these regions.

This industrial installation in this era of climate extremes presents a significant hazard to the wider
community and recent events demonstrate that these are now of a threatening imminence.

An industrial electrical generation installation on a low lying area of the valley floor with its
corresponding near-surface water table and proximity to rivers, lakes, wetlands and potable water
bores in addition to those residing in the immediate proximity also presents in the light of recent
maritime warming outcomes a permanent existential threat to nearby communities.

These include the South Wairarapa county boroughs of Martinborough, Featherston, and Greytown.

Peter Isaac — President South Wairarapa Whenua Advisory Group Incorporated.



To: South Wairarapa District Council

Submission by Transpower New Zealand Limited on the Publicly

Notified Resource Consent Application (Ref: RM220103) - Far
North Solar Farm

6 June 2023

Keeping the energy flowing
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INTRODUCTION

This document and appendices form part of Transpower New Zealand Limited’s (Transpower)
submission to South Wairarapa District Council on the land use consent application by Far North
Solar Farm Ltd for the construction and operation of a 175-megawatt peak solar farm located at
415 Moroa Road, Greytown (‘theSite’). The proposalinvolves 321,160 175 MWp photovoltaicsolar
panels mounted ontracking tables, with a maximum height of 4.5m above the ground, for utility-
scale renewable energy generation which will be connected to the local substation for supplyinto
the local and widerarea electricity network. The proposed works are set outin the “Assessment of
Environmental Effects — Greytown Solar Farm — Far North Solar Farm Ltd, WWLAQ589, Rev. 1” dated
21 December2022 and prepared by William Water and Land Advisory and supportingdocuments
(‘the resource consent application’). Transpower understand that work associated with trenching
and connection of the solar farm to the National Grid does not form part of the resource consent
application.

Transpower is the State-Owned Enterprise that plans, builds, maintains, and operates New
Zealand’s high voltage transmission network - The National Grid. The National Grid comprises
around 12,000 km of transmission lines and cables, and some 164 substations. It links generators
to distribution companies and majorindustrial users from Kaikohe in the North Island to Tiwai Point
in the South Island. Transpower's principal role is to ensure the reliable supply of electricity
throughoutthe country and, therefore, has a significant interest in ensuring that development does
not adversely affect the operation, maintenance, upgrading and development of the existing
transmission network.

Transpower’s Masterton — Upper Hutt A (MST-UHT A) 110kV National Grid transmission line
traversesthe southern portion of the Site, through the proposed solar farm. This line is supported
by several double circuit steel towers MST-UHT-A0192 to 0199, located within the Site.
Transpower’s Greytown Substation is located adjacent to the eastern boundary of the Site. Please
refer to the Transpower asset map provided in Appendix A for further detail. The National Grid
Yard (NGY)is a 12-metre setback either side of the transmission line and support structures (it
should be noted that the 12m setback from the closest visible edge of the tower foundation will
need to be physically measured on-site), shown as the blue corridor on the appended map.

Transpower’sinterestinthe proposalrelatesto works proposed in the southernportion of the Site,
which could adversely impact Transpower’s ability to operate and maintain the MST-UHT A National
Grid assets, if not appropriately managed. The Site Layout Plan titled ‘Greytown 175 MWp New
Zealand - Module General Arrangement Layout’ Rev H dated 13-02-2023 provided in Appendix C of
the resource consentapplication refers to Transpower’s MST-UHT A National Grid transmission line
in relation to the Site and Transpower’s Greytown Substation. However, the National Grid support
structures located within the Site are not shown on the Plan, noris the NGY. Transpower request
that this detail is provided on the Plans to clearly show the location of the National Grid assets in
relation to the proposed solar farm. Transpower notes there are discrepancies in the information
provided as part of the application regarding the proposed planting to screen the solarfarm —refer
to Section 3.11 of this Submission. Transpower is also concerned around access to the National Grid
assets as a result of the solar panels potentially impeding Transpower’s current access.

Prior to lodgment of the resource consent application, the applicant’s agent (Wiliamson Water and
Land Advisory) undertook limited consultation with Transpower in April 2022 (Reference
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1.6

PATAI000542) seeking to understand electrical clearance requirements under the New Zealand
Electrical Code of Practice for Electrical Safe Distances - NZECP 34:2001. From the information
providedto Transpower, Transpower’s engineers were unable to provide a fulsome response and
requested further detail on the proposed solar panels (locations, sizes and maximum heights) to
allow Transpower to assess the clearance between the solar panels and the MST-UHT A National
Grid transmission line in accordance with the requirements NZECP 2001:34. No further
correspondence was undertaken with Transpower via the PATAI portal nor was further information
provided to Transpower’s engineers.

Transpower does not oppose this proposal in principle. However, Transpower opposes the
application on the basis of ensuring that the proposed solar farm and associated works are
appropriately managed and do not adversely impact the operation, maintenance, upgrading and
development of the MST-UHT A National Grid transmission assets. Transpower requests that
appropriate conditions are imposed on any resource consents granted in this regard.

2. STATUTORY CONTEXT

2.1

2.2

2.3

24

National Policy Statement on Electricity Transmission 2008 (NPSET)

Underthe Resource Management Act 1991 (RMA), the National Grid is recognised as a significant
physical resource that must be sustainably managed, and any adverse effects on that infrastructure
must be avoided, remedied or mitigated. The NPSET confirms the national significance of the
National Grid and the need to appropriately manage activities and development under, and close
toit.

The Objective of the NPSET is as follows:

To recognise the national significance of the electricity transmission network by facilitating the
operation, maintenance and upgrade of the existing transmission network andthe establishment of
new transmission resources to meet the needs of present and future generations, while:

e Managing the adverse environmental effects of the network; and

e Managing the adverse effects of other activities on the network.

The NPSET contains 14 Policies. In particular, Policy 2 of the NPSET requires decision-makers to
recognise and provide for the effective operation, maintenance, upgrading and developmentof the
electricity transmission network. Whilst Policy 10 requires that all decision-makers: “to the extent
reasonably possible manage activities to avoid reverse sensitivity effects on the electricity
transmission network and to ensure that operation, maintenance, upgrading, and development of
the electricity transmission network is not compromised."

In 2017, the High Court! emphasised the strength of Policy 10, stating:

“[85] Policy 10, though subject to the “reasonably possible” proviso, is, in my judgment, relatively
prescriptive. It requires that decision-makers “must” manage activities to avoid reverse sensitivity effects
on the electricity transmission network, and “must” ensure that the operation, maintenance, upgrading
and development of the electricity transmission network is not compromised. What is sought to be
protected is the national electricity transmission grid —an asset which the NPSET recognises is of national

1 paragraph 85, High court interim judgement of Justice Wyllie in TRANSPOWER NEW ZEALAND LTD v AUCKLAND COUNCIL
[2017] NZHC 281 [28 February 2017]

Transpower New Zealand Ltd
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significance. A mandatory requirement to ensure that an asset of national significance is not
compromised is, in my judgment, a relatively strong directive.”

The New Zealand Electrical Code of Practice for Electrical Safe Distances - NZECP 34:2001

The National Grid is subject to various operational and engineering requirements that dictate how
other activities are undertaken in relation to the National Grid, including the requirements of
NZECP34: 2001.

NZECP34: 2001 is a mandatory code of practice pursuant to the Electricity Act 1992 which sets
minimum safe distances from overhead transmission lines to protect persons, property, vehides
and mobile plant from harm or damage from electrical hazards. The Code establishes safe clearance
distancesto buildings and structures, the ground (including stockpiles of earth and filling activities),
and other lines, as well as how close buildings, structures and excavations can occur to poles and
towers. All proposed works must comply with the NZECP requirements.

3. MATTERS OF INTEREST TO TRANSPOWER

3.1

3.2

3.3

34

3.5

In accordance with Policies 2 and 10 of the NPSET, Transpower’s interest in the proposal is to ensure
that the operation, maintenance, upgrading and development of the existing National Grid is not
compromised by the proposed solarfarm and that any works undertakenin proximity to the MST-
UHT A National Grid transmission line and towers MST-UHT-A0192 to 0199 are carried out safely.

National Grid Yard Access

Transpowerseeksto keepthe NGY free of most buildingsin orderto provide forthe operation and
maintenance of the National Grid. In particular, Transpower requires that all sensitive activities
(such as residential dwellings) shall be located outside the NGY. No activities sensitive to the
National Grid are proposed as part of the resource consent application.

In addition to the NGY building restrictions, access to the MST-UHT A National Grid transmission
lines and support structures shall be maintained to ensure maintenance can be undertaken at all
reasonable times and emergency works can be undertaken at all times, including pre and post
construction.

Transpower has a legal right to access the transmission lines and support structures on site (e.g,
for maintenance, inspections and upgrading) underthe Electricity Act 1992. However, this does not
guarantee that physical access is available. Transpower requires suitable vehicle access is
maintained as part of the solar farm to the MST-UHT A transmission lines and towers MST-UHT-
A0192 to 0199. When comparing the proposed location of the solar panels with Transpower’s
current access through the site to the MST-UHT A National Grid assets, access will potentially be
impeded and a new access arrangement will need to be agreed.

Section 3.6 of the Assessment of Environmental Effects (‘AEE’) confirms that three entrances to the
solar farm will be provided on Moroa Road, while the ‘Resource Consent Application 415 Moroa
Road, Greytown (Planning Application No. 220103) — Response to Further Information Request’
dated 1 March 2023’ states “five accessways will be constructed on site” (two of which are existing).
No detail is provided on the width of these entrance ways or the width of internal accessways
through the solar farm, otherthan referring to Appendix 5 of the Wairarapa Combined District Plan
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3.6

3.7

3.8

3.9

3.10

(‘District Plan’). Transpower require internal accessways to be 6min width to allow for large mobile
plant access required for tower maintenance activities. Similarly, any fences or gates proposed at
the site shall notimpede Transpower’s access to towers MST-UHT-A0192to 0199. Where gates are
installed to provide foraccess to the MST-UHT A National Grid assets, they shall be at least 6 metres
wide to allow access for large mobile plant required for tower maintenance.

NZECP34:2001 Safe Separation Distances — building to conductor clearance, land disturbance and
mobile plant operation

The appropriate management of any land disturbance or construction related activities around
Transpower’s National Grid transmission lines, including support structures, is critical for security
of supply to the National Grid and providing for the health and safety of those undertaking the
works. Such activities undertaken in proximity to the National Grid must comply with the safe
separation distances set out in NZECP34:2001.

The proposed solar panels are located approximately 20 m away from the centreline of the MST-
UHT A transmission lines. As such, there are no clearance concerns with respect to the NZECP34:
2001 building / structure to conductor setback requirements.

Mobile plant and machinery, such as excavators, or cranes, along with the transport of oversized
loads, have the potential to reach up to, or above, the height of the conductors. In Transpower's
experience, mobile plantand other vehicles working in proximity to transmission lines pose a real
and significant risk. It is essential that the use and location of this machinery is carefully considered
to avoid contact with the conductors. Coming into close proximity to a live conductorand causing
a flashover (i.e., the flashover will occur prior to contact) can:

e Compromise the safety of the machinery operators, workers, or members of the publicin or
near the machinery and result in electric shock;

e Damage the machinery or the line itself; and

e Affect the operation of the National Grid and the security of supply.

Mobile plant operation in proximity to the National Grid must comply with the minimum safe
clearance distances set out in Section 5 of NZECP34: 2001 relating to works in proximity to
conductors and towers. All machinery and mobile plant operated in association with construction
works or during operation of the solar farm shall maintain a minimum clearance distance of 4
metres from the live overhead conductors (wires) of the MST-UHT A National Grid transmission
lines at all times to avoid the potential of machinery striking the lines. In order to maintain a 4
metres clearance from the transmission lines at all times, mobile plant operating within 12 m of the
MST-UHT A National Grid transmission line is limited to a maximum height of 2.1 m, including plant
operating at full extension and loads being lifted.

Planting of vegetation in proximity to the National Grid Transmission Lines

Planting vegetation underneath and in proximity to the National Grid transmission lines has the
potential to cause a fault subsequently affecting the operation of the line, injury or death to
someone near the tree and damage to land and property. Furthermore, should vegetation touch
high voltage conductors or a flashover? occur, dangerous voltages may arise in the areaaround the

2 Arcs of electric current that can pass from the wires / conductors to the steel towers into the earth.

Transpower New Zealand Ltd
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tree or on the tree itself. High voltage electricity flowing into trees can cause trees to ignite.

Therefore, it is critical that the safe clearances within the Electricity (Hazards from Trees)
Regulations 2003, including the setbacks to cover tree fall hazard, are met.

3.11 The Landscape Mitigation Plan provided as Appendix D to the resource consent application
proposesscreen planting along the boundary of the Site. The Landscape Mitigation Plan identified
screening will comprise existing shelterbelts up to 3m in height, along with proposed shelterbelt
planting at 2.5m in height. The AEE does not align with the heights specified in the Landscape
Mitigation Plan, stating in Section 5.4.2 — “Japanese Cedar trees will be planted early in the
construction process, to ensure they are 2.5-3m high by the time the solar farm is commissioned for
use. Trees will generally be topped to 3m”. Furtherinformation onthe proposed screen planting is
also provided by way of amemo titled ‘Tree planting for screening of FNSF’s solar farm’ ‘the memo’
provided as Appendix C of the ‘Resource Consent Application 415 Moroa Road, Greytown (Planning
Application No. 220103) — Response to Further Information Request’ dated 1 March 20233, The
memo also does not align with the Landscape Mitigation Plan or AEE, stating on Page 5, in relation
to the existing shelter belt planting “White dashed with yellow or red - existing shelter belt trees, 5-
6m to be trimmed to 4m”. A furtherreference to existingtrees being over8min heightis made on
Page 6 of the memo. Given the discrepanciesinthe information provided, Transpoweris unable to
confirm the maximum height of shelter belt planting on Site at maturity, particularly in proximity
to the National Grid.

3.12 Transpower makes the following comments with respect to the proposed planting:

a) Sufficientclearanceis provided for planting of vegetation of 2.5 m in heightalong the westem
boundary of the Site. However, the proposedvegetation shallnot be closerto the NGY than the
existing rows of vegetation and no vegetation is permitted in the NGY.

b) Vegetation planted alongthe eastern boundary of the Site between span MST-UHT-A0198 and
0199 shall not impede access to Transpower’s National Grid assets, noting that shelter belt
planting is proposed continuously around the eastern site boundary through to Transpower’s
substation to the east of the Site, including withinthe NGY. Transpowerrequest that the shelter
beltin this areais located so as to maintain vehicle access between Transpower’s substation
and the National Grid assets.

3.13 Any landscaping / planting proposed in proximity to the NGY must comply with the following:

a) Notreesorvegetation greaterthan 2min height shallbe proposedwithin 12 m of the centreline
of the MST-UHT A National Grid transmission line, and along the eastern boundary of the Site
between span MST-UHT-A0198 and 0199. Transpower recommend to low growing bushy plants
such as tussock, flax, hebe and similar, within the NGY, which will not require ongoing
maintenance.

3 The fulsome ‘Resource Consent Application 415 Moroa Road, Greytown (Planning Application No. 220103) — Response to
Further Information Request’ dated 1 March 2023 is not provided with the publicly notified application documents on Council’s
website - https://swdc.govt.nz/far-north-solar-farms-notice-of-application/. Therefore the memo titled ‘Tree planting for
screening of FNSF’s solar farm’ is assumed to constitute ‘Appendix C' referred to in the Response to the Further Information
Request
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3.14

3.15

3.16

b) Anyproposednewtrees orvegetation plantedoutside of 12 metres either side of the centreline
of the transmission line must be setback sufficiently to ensure that trees cannot fall within 4
metres of the transmission lines.

c) All vegetation must comply with the Electricity (Hazards from Trees) Regulations 2003, or any
subsequent revision of the regulations.

Construction Management Plan (CMP)

Giventhe solarfarm will be located in close proximity to the MST-UHT A National Grid transmission
line and support structures, construction works will need to be carefully managed to avoid any
impacts on the National Grid and minimise risk to people and plant. Transpower requests that a
Construction Management Plan (CMP) be prepared for the proposed works. This is to ensure that
the solar farm works will comply with NZECP34:2001 minimum approach distances (i.e., minimum
required distance between wires / conductors and large construction plan), and land disturbance
around National Grid support structure is appropriately managed. In addition, the CMP shall outline
how any dust generated from land disturbance activities and any stockpiling in proximity to the
National Grid is appropriately managed so as not to create any dust hazard or nuisance to the MST-
UHT A National Grid transmission lines, including support structures.

Earth Potential Rise (EPR)

Earth Potential Rise (EPR) is the potential for towers or poles to transfer high voltage and dangerous
currents into the ground during a lightning strike or fault on the transmission line. This can affect,
among other things, all new installed services such as pipelines, communication cables, fences,
streetlights and buildings located in close proximity to transmissiontowers. Any new buildings or
structures within 50 m of the MST-UHT-A0192 to 0199 support structures may be subject to EPR.

An EPR assessment of the proposed solar farm development will be required given it will be located
within 50m of towers MST-UHT-A0192 to 0199. The assessment will identify the EPR risk and
determine whether any mitigation measures willbe required during the design and construction of
the solar farm, which includes all buildings, structures and fences. Transpower will obtain an EPR
assessment and liaise with the applicant in this regard.

4. CONSENT CONDITIONS

4.1

Transpower considers that the aspects of the proposed solar farm development outlined above,
which have the potentialto resultin adverse effects onthe MST-UHT A National Grid assets, can be
addressed through conditions imposed on the land use resource consents. Transpower requests
the conditions set out in Appendix B of this submission form part of the consent conditions, should
the land use resource consents be granted for the proposal, to ensure the protection of the National
Grid assets.

5. DECISION / RELIEF SOUGHT

5.1

5.2

Transpower seeks a decision that ensures that the operation, maintenance, upgrading and future
development of National Grid infrastructure is protected fromthe potentialadverse effects of the
proposed solar farm.

Transpower requests that the conditions set outin Appendix B of this submission form part of the
consent conditions, should the land use resource consent be granted forthe proposal. Transpower

Transpower New Zealand Ltd
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would be happy to work with Far North Solar Farm Ltd with a view to reaching an agreed position

on this as required.

5.3 Transpowerwould be happy to work with Far North Solar Farm Lid, during the implementation of
any resource consents granted for the proposal to ensure the proposed activities comply with the
requirements of NZECP and that Transpower's National Grid assats are appropriately protectad.

54 Transpower wishes to be heard in support of its submission.

Dated at Christchurch on 6 June 2023

Rachel Purdy
Principal Planner
Tonkin + Taylor Ltd

Approved for Release by Transpower NZ Ltd:

p.p. Daniel Hamilton, Environme ntal Regulatory Team Leader, Transpower New Zealand Limited

Andy Eccleshall

Senior Environmental Planner

Transpower New Zealand Limlted

{Authorised to sign on behalf of Transpower NZ Ltd)

Appendices:

Appendix A: Map of Transpower assets
Appendix B: Recommended condition set

Copy Served to;

Far North Solar Farms

/- william Water and Land Advisory
10/1 Putaki Drive

Kumeu 0841

Attn: Laila Alkamil




Appendix A:
Map of Transpower Assets
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Appendix B:
Requested Consent Conditions

General

1. The consent holder shall provide Transpower NZ Ltd 10 working days notice in writing prior to
commencing the proposed works. Note: notification can be sent to
transmission.corridor@transpower.co.nz

Building and Structures

2. No buildings or structures (except non-conductive fencing) shall be located within 12m of the
centreline of the MST-UHT A National Grid transmission lines.

3. Nobuildings or structures shall be located within 12m of any outer visible edge of the foundation
of National Grid support structures MST-UHT-A0192to 0199; exceptfor non-conductive fencing,
which can be located 6m from any outer visible edge of the support structure foundation.

NZECP Compliance

4. Allland use activities, including the construction of new buildings/structures, earthworks, fences,
any operation of mobile plant and/or persons working near exposed line parts shall comply with
the New Zealand Electrical Code of Practice for Electrical Safe Distances (NZECP 34:2001) or any
subsequent revision of the code.

Access

5. All buildings, structures and vegetation must be located to ensure vehicle access is maintained to
the MST-UHT A National Grid transmission lines, and support structures MST-UHT-A0192 to 0199,
for maintenance at all reasonable times, and emergency works at all times.

Advice note: Transpower NZ Ltd has a right to access its existing assets under s23 of the Electricity
Act 1992. Anydevelopmenton mustnot preclude or obstructthis right of access. It is an offence
unders163D of the Electricity Act 1992 to intentionally obstruct any person in the performance of
any duty or in doing any work that the person has the lawful authority to do under s23 of the
Electricity Act 1992.

Mobile Plant

6. All machinery and mobile plant operated in association with the works shall maintain a minimum
clearance distance of 4 metres from the live overhead conductors (wires) of the MST-UHT A
National Grid transmission lines at all times to avoid the potential of machinery striking the lines.

7. To ensure safe separation distances to the conductors (wires) of the National Grid transmission
lines are maintained, all machinery, mobile plant and vehicles operating within 12m of the

Transpower New Zealand Ltd
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transmission lines, and traversing beneath the lines, shall be limited to a maximum reach height
of 2.1 metres. This includes any loads being lifted or transported underneath the line.

Vegetation

8.

Any proposed new trees orvegetation within 12 metres eitherside of the centreline of the MST-
UHT A National Grid transmission line must not exceed 2 metres in height at full maturity and
must comply with the Electricity (Hazards from Trees) Regulations 2003, or any subsequent
revision of the regulations.

Any proposed new trees or vegetation outside of 12 metres either side of the centreline of the
MST-UHT A National Grid transmission lines must be setback sufficiently to ensure the tree cannot
fall within 4 metres of the National Grid transmission lines and must comply with the Electricity
(Hazards from Trees) Regulations 2003, or any subsequent revision of the regulations.

Construction Management Plan

10. Prior tothe commencement of the solarfarm works, the consent holder shall prepare and submit

to the Council for approval a Construction Management Plan (CMP) to ensure the protection of
the MST— UHT A National Grid transmission lines and support structures. The CMP must be given
to Transpower NZ Ltd for its certification at least 20 working days prior to being submitted to the
Council.

Note: The CMP should be sent to Transpower via PATAlI Form G5
https://transpower.patai.co.nz/new-enquiry

11. The CMP must include the following (but is not limited to):

a)

b)

c)

d)

The name, experience and qualifications of the person/s nominated by the consent holder to
supervise the implementation of, and adherence to, the CMP.
Construction drawings, plans, procedures, methods and measures to demonstrate that all
construction activities undertaken on the site willmeet the safe distanceswithin the NewZealand
Electrical Code of Practice for Electrical Safe Distances 2001 (NZECP 34: 2001) or any subsequent
revision of the code; including (but not limited to) those relating to:
i Excavation and Construction near Towers (Section 2);

ii. Building to conductor clearances (Section 3);

iii. Ground to conductor clearances (Section 4);

iv. Mobile Plant to conductor clearances (Section 5); and

v.  People to conductor clearances (Section 9).
Details of any areas that are “out of bounds” during construction and/or areas within which
additional management measures are required, such as fencing off, entry and exit hurdles,
maximum height limits, or where a safety observer may be required (a safety observer will be at
the consent holder’s cost.
Demonstrate how the existing transmission lines and support structures will remain accessible
during and after construction activities;

42


https://transpower.patai.co.nz/new-enquiry

e) Demonstrate how the effects of dust (including any other material potentially resulting from
construction activities able to cause material damage beyond normal wear and tear) on the
transmission lines will be managed;

f) Demonstrate how changes to the drainage patterns, runoff characteristics and stormwater will
avoid adverse effects on the foundations of any support structure;

g) Demonstrate how construction activities that could result in ground vibrations and/or ground
instability will be managedto avoid causing damage to the transmission lines, including support
structures.

h) Details of proposed contractor training for those working near the transmission lines.

12. All activities are to be undertaken in accordance with the approved CMP.

Transpower New Zealand Ltd The !
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 954, 958, 95C, 96,

127(3), 137(5)(c) and 234{4] of the Resource Management Act 19391

Submitter
Name: Wairarapa Eco Farm

Contact Persan:
(it different from akove) Frank van Steensel and Josje Neerinck

Postal Address: 260 Moroa Road, Po Box 19, Greytown

Home Phone: (N
ermai:

Details of the Proposal to which this Submission Relates

Mame of Applicant: Far North Solar Farm Ltd

Address of Proposal: 415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 5H 2,
Graytown; 18 Pharazyns Road, Featherston

Application No. 220103

Description of Proposal: 175-megawatt peak Solar Power Plant

Details of Submission
My submission {use X to indicate your choice):

Supports the whole proposal Supports part of the proposal

X | Opposes the whole proposal X Opposes part of the proposal

In the event this application is subject to a Resource Consant Hearing. Do you wish to be heard in
respect of your submission? (use X fo indicate your chafce)

X  Yes Mo

If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Propasal that this submission relates to.

The whole proposal
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Decision you want the Council to make:
(use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.

Frank van Steensel
Josje Neerincx

Name: Frank van Steensel & Josje Neerincx

Date: 5 June 2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.

There are several reasons why we are strongly against this proposal and they are listed below (not
necessarily in order of importance). We urge the Council to fully decline.

Background

We are the owners of LOT 2 DP 28980 BLK IV WAIRARAPA SD BLK | as described Table 1: Potentially
affected properties / individuals on page 13 of Document “Assessment of landscape effects” 8
December 2022, 22042_01 Rev 2 FINAL that is part of the Far North Solar Farm application to the
SWDC. We are also known “on Google maps as CSA Wairarapa Eco Farm”.

The Wairarapa Eco Farm is a 7 hectare property owned by Frank van Steensel and Josje Neerincx,
directly neighbouring the 40+ hectare parcel of land at 18 Pharazyns Road, Featherston and close
neighbours to the Moroa Road part of the proposed solar plant. This added block directly* adjoins
our property on our whole west side (*only a small strip of land sits in between; being the paper
road of which we have the usage).

Our block of land was bought in 1996 after careful considerations of soil, climate and distance from
main roads, intensive farming practices, and high voltage power lines. Over the past 26 years we
have transformed the grass monoculture into a diverse and sustainable piece of Eden with the
intention to show and educate New Zealanders that Wairarapa stony soils can be used for much
more than just sheep and beef farming; free draining alluvial rocky soils are highly valuable for
Mediterranean type tree crops and herbs. But also, to show how to live and work in harmony with
Nature, developing a throughput system, instead of an high input, high output, and high waste
system. For that, we rely on a resilient ecosystem that includes healthy bee and insect populations.


https://wairarapaecofarm.com/
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We attract much wildlife to our abundant farm. What will be the unknown effects of such a big
change in electromagnetic fields around us on the insect life, but also on ourselves on our farm? It is
well known that bees are affected by electromagnetic fields.

Over the past 26 years, we have built up a resilient property with its own micro climate where we
grow a large variety of crops and animals for ourselves, the local community and members in the
wider Wellington Region who trust our ecologically and healthy grown produce. Trust we have built
up over a long period of time. Our Wairarapa Eco farm CSA brand is now well known nationally and
even internationally (a 2018 Facebook clip was viewed over 9 million times). In 2018 we were chosen
as NZ Organic Grower of the Year, and in 2014 we won 2 Gold and 1 Silver Green Agriculture
Innovation Awards for our work. Members buy our produce because they want to know their farmer
and the produce they eat. Many of our members have sensitive health issues and take things like
pesticides, but also electromagnetic smog seriously. A vegetable is not just healthy because it’s a
vegetable, but because of where and how it has been grown.

Last year we hosted the Mount Bruce Pukaha Garden Tour and welcomed over 1200 visitors in one
weekend, we have been on several NZ tv shows and are part of a feature film documentary called
“Living the Change: Inspiring Stories for a Sustainable Future” that explores solutions to the crises we
face today through the inspiring stories of people living in a more sustainable way.

For the past 30 years we have been taking our own responsibility to look after the environment and
our health. We take electrical smog very seriously and stay away from things like microwaves and use
copper for our phone and internet. Our little A-frame cabin and yurt tents are popular with our
members, who use the opportunity to volunteer and relax on the farm while staying in a healthy
natural environment away from Wi-Fi and other modern technology.

Our 4 children, ranging from 30-17 either live and/or work with us on the farm, all developing their
own niches for future ecological businesses. They are also saving up to build their (tiny) home
somewhere on the farm. One preferred spot for a house site is located in the south-west corner of
the property overlooking the ranges and the gorgeous sunsets on the western side. This will become
obsolete if the solar plant is going ahead. Together we have been creating a little paradise; it is not
just a ‘dwelling’, our home, our business, our farm, it is our life!

Our issues with the proposal are:

- The scale of the project

- Distance to our property and business
- Known and unknown Adverse Effects
- Lack of regulation

Having an industrial solar plant directly next to the Wairarapa Eco Farm (or maybe even around us at
some time), will negatively impact our lives work, our image, and our business. But it’s green, you
might say... no, it’s not; this proposal is what is called ‘virtue signalling’/’green washing’.

The Wairarapa Eco Farm prides itself on being ahead of the game with respect to looking after our
environment. We have been off grid for the first 15 years of our life here. Our philosophy is to tread
the earth lightly and leave the place more fertile, more in balance than how we found it. A few solar
panels and a small wind mill did fit that bill.

The reason why we started the farm is to show that small scale, local based, independent through-
put farms are the cornerstones of society. They build soil, water, air, landscape and food quality.
We can validate this through Frank’s 30 years + experience on soil quality, including Sustainability



Advisor Wellington, Organic National Research Manager OANZ, and research manager for the
project: “A review of New Zealand and International Organic Land Management Research” published
in 2002 and researcher/writer of Chapter 2 on Soil Systems in NZ, funded by the Ministry of
Environment.

Shelterbelts were planted at the start of our journey to reduce the impact of water, wind and road
dust and to favour plant, animal and soil life conditions. With the guidance of its owners and
extended family, the permaculture property is now home to a diverse type of (subtropical) tree
crops, annual and perennials as well as animals (from soil life to bumble bees, bees and larger
animals such as sheep, horses and pigs).

A 6-minute short film “The Future of Food” went viral on Facebook in 2017 and was viewed by over 9
million people worldwide. This has catapulted us with yearly visitors, wwoofers (Willing Workers on
Organic Farms) and an internship program that we ow run on a yearly basis in
spring/summer/autumn.

The property has starred in Peta Matthias’s Taste new Zealand, Topp Country Season 2, episode 8,
“for the love of organics” and in 2018 in the New Zealand feature film documentary “Living the
Change: Inspiring Stories for a Sustainable Future” by Happen Films which also featured ecological
scientist Dr. Mike Joy en Professor Transition Engineering Susan Krumdieck. Krumdieck is co-leader
and trustee of the Global Association for Transition Engineering, which she co-founded. According to
Krumdieck our New Zealand’s best long term options for renewable energy are hydro, geothermal
and biomass. While the use of solar panels is ‘green’ during the time of operation, there is a dark
side to the construction phase and they become toxic waste at the end of their life. Solar panels and
batteries have a short lifespan in comparison to the hydro and geothermal, they require the mining
of rare earth materials which next to being rare also have negative social and environmental external
costs as they are found in places such as Africa, and they become toxic waste materials that will be
highly difficult to recycle. This being a large-scale industrial site means a high concentration of rare
earths in a small area. This means that rare earth will enter the environment in higher quantities
than normal causing soil contamination and toxicity. This is not a ‘potential’, it is a given that
accidents and/or time will validate this to happen.

1. Existing Environment

We are smack bam in the middle. For the planners of FRSF and SWDC to assume that because we
have “internalised our views by structure shelterbelts and vegetation” and thus are not impacted by
the proposed activity, is very short sighted and utter outrageous. It is an attack on our way of life
and an attack on healthy rural living and we will defend ourselves.

An electricity generating plant of the proposed size covering 235 hectares (which is 30 hectares
larger than Resolution Island in Fiordland and the 7™ largest island of New Zealand), is nothing else
than an industrial operation and should be treated as such. If not, it will open the floodgates for
more unregulated solar plants and expansions near towns and places of interest. We know the Helios
proposal is on the way, increasing the acreage even more and FNSF actively wants to expand its
operation onto new sites but also to existing sites. No clear regulation means opportunity for
cancerous growth. With the leases offered and the international push on consumers to eat less meat
and the drive on farmers to stop farming altogether (eg Netherlands), it is not unlikely that NZ
farmers will eagerly sign up for a solar ‘farm’.

If this proposal goes ahead without any regulations, there is a big chance more farmers around us
will want to join and we become completely encircled. This will be unacceptable for us and our farm.
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Incomplete Assessments of Effects

The proposed area of the solar plant (‘the site’) has been expanded subsequent to the first
assessment on by the contracted landscape architect. The main result is that the Wairarapa Eco Farm
is further negatively impacted. Assessment of these expanded areas is incomplete for several
reasons.

“No assessment was provided from Pharazyns Road” (page 23, 2201030e95 220418). The
Wairarapa Eco Farm is located at 0 Pharazyns Road and will be more then minor impacted for several
reasons.

The visual simulations and virtual views do not take into account the effect of the solar plant on our
direct experience of the environment. Why? There is no one picture provided with the viewpoints
we see daily.
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The Visual Assessment also falsely assumes that because we ‘internalised the views with
shelterbelts’ some 27 years ago, the impact is going to be ‘nil’. This is incorrect and inconsiderate of
work that we have done in the past and for what is in the pipelines over the next two years. The fast
growing species of trees that were planted in 1996 as a quick shelterbelt to dampen the extremes of
the environment (winds and rainfall) and to encourage the establishment of production trees and
plants have done their duty well. However, they are now past their due by date; they are planned to
be cut down within the next two years.

We have production gardens and work areas directly behind these shelterbelts. We work here on a
daily basis; we will be within 20 meters of the solar plant and ancillaries every day.

Our ‘dwelling’ is our garden and our garden is our ’dwelling’. We (and our children) live in tiny
houses on the property. We have a positive carbon footprint (sequestering carbon in soil plants and
animals) by immersing ourselves in nature, i.e. our gardens. There is little difference between our
‘dwelling’ and (especially the Pharazyns end of) our property. To assume the visual effect is ‘nil’ is
100% false.
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The shelterbelts comprising of quick growing specimens such as Pinus radiatus, Eucalypt species and
naturally nitrogen fixing Acacia’s were planted in 1996-1997 as we wanted quick shelter. The plan
was to replace them in year 15-20 with slower growing natives. These are now all way past their use
by dates and need replacing in the next couple of years.

We have 4 children ranging from 30-17. The oldest ones live in tiny homes/sleep outs on our
property and they have big dreams to build their future homes in between all the plants and trees
we have planted together, and for their children and our grandchildren to live and grow up in our
little paradise. They have their eyes set of parts of the property and one is just at the start of the
entrance of the farm, directly bordering Pharazyns Road where the evening sun is at its best.

Since the lockdown of 2020 we realise that future generations need to be able to go back to nature
to stay sane and de-stress. At the moment we are building tiny structures plotted over our property
to rent out as Air B and B, and as accommodation for our (inter)national visitors. Visitors are
attracted to visit and stay here, because of the healthy vibes that are felt all over the property. A
property in natural balance.

Pharazyns Road/ Moroa Road:

Although our property is accessed via Moroa Road and we have a Moroa Road fire number, officially
we live on Pharazyns Road; our Rating Unit Address with the SWDC is “0 Pharazyns Road”. We use
the unsealed part of Pharazyns Road to access our property. When we bought our block of land in
1996, we were told by Council and real estate agents that the paper road was minimally used by
extensive livestock farmers. Only in summer to bring in hay and on New Year’s Day by horse
carriages for a fun racecourse event. Before the sale could go ahead, we had to sign a paper with
SWDC (9 July 1996) to acknowledge that we (and only we) were responsible for the upkeep of the
paper road between our block and Moroa Road.

Over the years, blocks of land around us have changed hands and different types of farmers with
different farming practices have taken over. The effect has been that larger and heavier farming
vehicles use this part of Pharazyns Road and more often (daily), with heavier and bigger machinery,
and with larger number of cattle. This has had a huge effect on our small footprint of this part of
Pharazyns Road and we feel that the new proposal for the solar plant will put further demands on an
already undoable ask to be responsible for the upkeep.

If the solar plant next to Pharazyns Road goes ahead, who is to say that the new FNSF user will not at
some stage make use of this part of Pharazyns Road? Thirty years (or 60 years — according to
information on the Overseas Investment Office website for similar Aquila Holdings) is a very long
time to assume that no changes will take place, for example another access point onto Pharazyns
Road. There are gates onto Pharazyns Road, so... Even if this access point was to be constructed
further along the road, the chance that quick trips back and forth to Moroa Road would take place is
very likely, as we see farmers do that now, and this would then already double the use of ‘our’ part of
Pharazyns Road. As this is not a private road, we will be unable to stop anyone from using this road
or ask for help in maintenance. The responsibility to do the upkeep of this road can no longer be ours
in this case. As per letter dated 9 July 1996 (letstd1.doc/55), we request that SWDC will have to take
over the formation and maintenance of Pharazyns Road as a public road.

Gunclub / Noise — The proposed solar plant sits directly in between the Moroa Road gun club and
our farm. What will be the effect of the solar plant with noise onto our property? Can the Council
guarantee us that the noise pollution already experienced by us and visitors of our farm will not
further increase? The predominate nor’easter wind comes exactly from that direction and creates an
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echo on our property. A sea of panels, when flat during part of the day, might just make that echo
worse?

2.1 Site Location and Description

According to FNSF there are “no HAIL activities associated with this site”. This is true at this point in
time, however,

Substations - We note according to the drawings, 4 inverters (33 & 34 and 35 &36) are to be placed
along the boundary of Pharazyns Road. Our property sits just in the middle of these. We would like
further clarification what the container size substations/inverters entail? In the description of
proposed works, it says that “this will include the solar array and associated structures (medium
voltage substations and 33 inverters)”. Substations are included on the HAIL activity list and can
possible cause pollution and harm to environment and humans.

Batteries - At the moment no batteries are mentioned in the FNSF proposal, however, the FNSF
website which is written to promote the solar plant as a great investment opportunity, states that the
future opportunities include introducing battery storage facilities to existing and new sites. Batteries
are another source of possible future pollution to the environment and humans. We need to have a
guarantee that batteries (if not already included as part of the substations/inverters set-up) is
disallowed. Batteries use/storage necessary at this scale is creating a new HAIL site.

The possible future inclusion of batteries needs to be better understood before this proposal can be
taken serious. How many? Where? What type?

3.3 Infrastructure Establishment and Construction

Inverters - FNSF says that “inverters will be placed as centrally as possible within the site to minimise
any potential disruption to neighbours”. However the site plan for the Pharazyns block shows a
number of inverters/substations along the boundary. This is not in the middle at all? Please clarify?

Vehicular Access — FNSF says that “no changes are proposed to public roads”. To propose something
is a very loose word and does not mean much in the end. 30 years or 60 years is long period in time
to change something you have proposed earlier. This also means that number of access points could
easily be changed in the (near) future. If the solar plant goes ahead, we demand clarification about
the future of Pharazyns Road, including commitment for Council to put the paper road in gravel.

3.8 Consideration of alternatives

The Pharazyns Road plot is likely to result in significant adverse effects onto the receiving
environment (the neighbours - us). See above.

FNSF says that the particular ‘site’ possesses the ‘best practicable option for a solar farm” and says it
has assessed sites all over NZ. Could we please have an insight in this assessment? Why?

In 2020, the NZ Ministry of Business, Innovation and E commissioned a research report “Economics
of Utility-Scale Solar in Aotearoa New Zealand, Forecasting Transmission and Distribution Network
Connected 1 MW to 200 MW Utility-Scale Photovoltaic Solar to 2060” on exactly this and the writer
of document has come up with many forecasted sites that are economically the most viable from a

return of investment basis. Is concludes:

“In general, the first forecast transmission connected utility-scale solar systems are forecast to locate
(i.e. become economic) in the Mackenzie District and Tasman District, followed by Marlborough,
Waikato, Hawke’s Bay, Bay of Plenty and Central Otago as shown below. The first forecast distribution
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connected utility-scale solar systems locate (i.e. become economic) in the Far North District, Tasman
and Marlborough, followed by the Bay of Plenty, Hawke’s Bay, Waikato and Canterbury, as shown
below.” (https://www.mbie.govt.nz/assets/Uploads/utility-scale-solar-forecast-in-aotearoa-new-
zealand-v3.pdf)

The Wairarapa does not even come close!

Also, according to Transpower, one megawatt of capacity (1 MW) is roughly enough capacity to
power the average demand of 1,000 houses. 175 MW capacity solar plant can therefor thus power
up 1000 time 175 = 175.000 houses. Right! That’s great!

Transpower’s received over 100 applications for 2022.

“Transpower receiving a significant increase in the number of enquiries to connect new generation
(with 107 generation enquiries, more than the combined total of the 6 years before that);*”

As a result of all the enquiries Transpower set up a dashboard. According to this dashboard over
35.000 potential new megawatts are in the pipeline for assessment. This is the sum of the capacities
of all enquiries for generation, energy storage, load and network upgrades.

According to a report from Transpower in 2020 “Achieving an accelerated electrification future will
require 40 new grid connected generation projects by 2035, 30 connections to accommodate
increased electricity demand, 10-15 new transmission interconnections and other network
investments needed to enable energy to reach consumers.”

35.000 MW times 1000 households equals 35.000.000 households. Does this mean 35 million
households? How many are there in NZ? If this is correct, why the hurry if we have till 2050 and we
only just started? (Did anybody vote on this in this democracy, we did not consent).

Transpower itself acknowledges this in their 2023 report “New grid connection enquiries and
renewable energy continue to increase — The total potential capacity of generation in the pipeline has
increased by 3 GW to 30 GW over the last six months. This suggests ample renewable production to
meet our Accelerated Electrification scenario of 22 GW total installed capacity by 2050.”

Considering that solar cannot be stored as well as other types of electricity (coal, fuel, water) and
considering we are an island and are unable to pipe our electricity to Europe, Australia or the Pacific,
shouldn’t we take the cautionary approach here and make sure we put the environment and
communities in high regard, above financial gain for a few? Let’s take our time and together find the
best sites for all of us, not just for the few overseas investors. Again do we the people really want this
or need this!!

For example, would it not be better to stagger the development of solar plants (if we think they are
the best solution)?

By 2050, the year that New Zealand pledges to be carbon zero with regard to electricity, all these
panels (which have a life of around 25-30 years max) will be coming to their end of the life cycle, and
will either be recycled (still mainly wishful thinking as this is too expensive and difficult) or dumped
somewhere. Where do we go with them? Imagine,

175-megawatt comprises 300.000 solar panels. (300.000/175 = ca 1700)

20.000 megawatt (20 GW) would then be more or less, 20.000 times 1700 panels, which are 34
million panels that will need to be recycled/dumped in New Zealand in 30 years from now. How
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much carbon dioxide will that cost? Renewable energy or green washing by bureaucrats and
technocrats? There is no proof of concept at all!!

Another point, 34 million panels were made from natural resources in the first place. Rare earths (as
the name suggests, they are very rare) are dug up in countries such as China and Africa where slave
and child labour is used to mine these materials. Does New Zealand want to take part in this? At
what cost?

We (NZ, the world) have started to run, while we are not even walking! Let’s do some real research
first please!

According to Russel McVeagh in his publication Investing in utility scale solar in New Zealand: top 4
legal considerations (2022), “The political climate is (now) favourable for large scale solar projects —
NZ’s first Emissions Reduction Plan released in June 2022” did just that. The new green industry
needs this political goodwill as they have no proof of concept for large scale solar projects. Solar as a
‘renewable’ energy is poorly defined at the moment as there is no significant information yet on
cradle-to-grave lifecycle assessment. An educated guess will clearly point out that compared to hydro
and geothermal, the latter two will beat solar hands down for financial, environmental and social
reasons. Refer to radio interview with Bryan Leyland. See also Stuff article with Transition Engineer
Susan Krumdieck. This is clearly experimenting with the public and the environment. Validation for us
is something different than validating is for investors. The trend in these development is the
privatisation of profits and the socialisation of cost’ and debts. In a true democracy this would not be
an option and we certainly do not consent to this.

4. Resource Consent Requirements
4.2 Wairarapa Combined District Plan

The proposal is of such a grand scale that it completely changes the natural character and visual
amenity. With shelterbelts and trees cut down in an area the size of the 7 largest island of NZ, the
site will become even more of a monoculture in the middle of the golden triangle of the South
Wairarapa. Imagine walking up One Tree Hill in Featherston, or Mount Dick in Carterton, and seeing
this large island of 300.000 solar panels dominating the typical polka-dot Wairarapa Plains landscape.

Permitted baseline

The example of the ‘fairly permissive baseline’ is JR’s pip fruit orchard at the far end of the dead end
street called, Papawai Road. While the shelter structure is large, it finds itself in a completely
different landscape with a river and hills behind it and far away from major traffic. This is ridiculous
to use a comparative baseline for the proposed solar plant.

Traffic/Roading Issues

Moroa Road is a 5km long straight unsealed road. It was one of the first main roads built in the South
Wairarapa and was a straight main road starting in Featherston to Morrison’s Bush. Although it
seems unimportant these days due to the gravel status, it is still very widely used by heavy trucks and
cars as a shortcut between SH2 and Morrison’s Bush/Martinborough.

Two days of dry weather ensure that cars and trucks bring up dust. This then travels according to the
wind direction of the day onto neighbouring land and properties. The first 15 years, when we lived
off-grid, we needed to clean our solar panels on a regular basis in order for them to be as efficient as
possible. Our windows in the house have within a week of washing dust back on them. From our 25
year + personal experience living behind large shelterbelts, washing the panels only a few times a
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year will not be enough to be an efficient solar plant. Dust will have a guaranteed effect on the solar
panels and decrease efficiency if not washed regularly. Our questions:

Has FNSF researched, analysed effect of the dust created on Moroa Road onto the panels? On which
research is the proposal based to wash the panels 2 times per year? Where will the water come from
with which the panels are to be washed? What will be added to wash the panels and where will the
dirty water go? Panels will need washing more in summer than in winter. Summer sees ground water
levels drop quickly on the plains. Will possible resource consent be needed to pump up water for
washing? The effect will be contaminated soil, water and aquifer in perpetuity. This will effect on
neighbouring home wells and result in prosecution?

Wind

We choose our block of land in order to be able to harness the wind. However, the winds were so
unpredictable that our windmill (as well as our greenhouse) broke several times in the early days
before we had shelterbelts up. Boxing Day 2002 the windmill caused a fire due to falling hot parts
onto the dry grass beneath. Today we have a large windbreak and small opening with a gate; on
windy days it is almost impossible to open the gates.

We will be to the west of the proposed block, the Nor Wester is known to race over the plains. We
will be directly in harm’s way if anything goes wrong. Will the arrays be secure enough in the ground
to not be blown onto our property? Have the arrays been tested in windy places?

Glare

Moroa Road has seen a number of car crashes over the years. Our daughter and our neighbour have
both rolled their car in the past, but there have been more. Our wonderful neighbour is often
straight on the scene helping people out and towing cars away with the tractor before officials are
notified. The last crash was last November. This time, fire brigade, police and ambulance were
involved. Back in February 2022, my daughter and | picked up a young man who rolled his car at the
southern end of Moroa Road hitting the edge, he said. The high edges of the road make it easy to roll
if you come in contact with them. We would like to know what the fire brigade and police’s opinion is

of the effects of possible glare on Moroa Road traffic users?

Fire hazard

On the day of the Blenheim Boxing Day fire in 2000, we also had a fire, started by falling parts of our
windmill onto the dry grass. Summer 2000 was dry and very windy. Luckily we noticed it on time and
when the fire brigade arrived at breakfast time, we had most under control.

Insurance Business Magazine reported in 2022 that “fire is a major hidden danger for solar farms”. It

seems that because the industry is still very young there is lack of data and often it is under reported.
According to the same paper, “there have been numerous solar farm fires ranging from Argentina to

the USA and in Europe”.

Our soils are well known to be vulnerable to droughts in warm summers; the plains totally dry up.
With trees and shrubs being taken down over a large part of the site according to the proposal, will
this make it more vulnerable to large fires if an electrical fault occurs somewhere on the site? How
realistic is a fire? Just last week, two fires were started by electrical faults with installed solar panels
in the Netherlands; in the first case a piggery with 3000 pigs burned out (all animals died) and a few
days later a greenhouse complex burned down, also due to electrical faults with panels. Our
questions:
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Does the NZ fire brigade have enough New Zealand experience and know-how with this type of
emerging industry to analyse the potential fire risk of solar plants, especially on sites like these that
are known to receive the hot nor westers winds in summer AND are also vulnerable to droughts?

Secondly, at the Dutch greenhouse site, tiny pieces of glass were found in a 1 km radius of the fire.
People living near the piggery were advised to stay inside, due to possible risks of the deposition of
small parts. According to the Dutch Institute for Physical Safety who has been researching sola panel
safety, the main issue with fire hazards of solar panels seems to be to grazing animals and people
who might end up eating little sharp shards dropped into their fields.

“In large-scale fires involving solar panels, combustion products and unburned residues from solar
panels can be spread into the surrounding area, sometimes up to kilometres away. This leads to
questions from farmers, local residents, emergency services and other parties involved about the
possible risks of this deposition and about the tasks and responsibilities of the various parties
involved.”

The recent fires with solar panels has started a discussion in the Netherlands for the need of a proper
protocol on how to deal with the small particles(including rare earth and/or other
contaminants/pollution) in the event of a fire, and both industry and government realise the need
for more ‘Solar Panel Incident Experts’. The Dutch government has not yet put solar panels on the
Dutch HAIL site but there are now new initiatives to train salvage experts. Training is being executed
by the same people dealing with cleaning up asbestos. A Dutch mayor called solar panels “the new
asbestos”, not because they can cause cancer, but because the incidents will produce so many small
parts that have dangerous aspects; small pieces of glass that can be hazardous to animals eating the
grass on which they fell or to people who have to clean up the sites. The industry and the
government have just jointly started a major and urgent research to deal with future incidents (in our
view too late). Do solar panels need to be on the HAIL list? We believe it does?

Who will be responsible to the clean-up, in case a fire or tornado goes through the site? Who would
do the clean-up? Is there enough expertise in NewZealand to clean up all the waste, including all the
small sharp particles from our gardens? What about compensation?

Noise

Next to the noise from the gun club which we did not ask for, nor ever having been consulted upon,
we are now being confronted with the noise and vibrations of the solar plant, which are going to be
more than minor, at least during the time of construction. During the week drilling noise and in the
weekend gun shots! Who is not going mad from that? During shooting days, we either have to start
making big noise ourselves, move indoors, or leave the property. Our American visitor, the US
Ambassador to New Zealand, got a big scare last January as he thought there was a shooting assault
taking place against him. We had to reassure him several times, that it was ‘just’ the gun club! We
already have been tested to the core... The drilling will be even closer, every day for months on
time.....and when the construction is finished we will have thousands of panels turning with the sun
and substations humming in the background. The rural character of our living environment is under
attack.

National Policy Statement Renewable Energy Generation 2011

The utility scale solar industry is still in very much its infancy, in the world, but especially in New
Zealand. Any international science paper on PV systems acknowledges that. The New Zealand
National Policy Statement Renewable Energy Generation 2011 (on which the RMA relies) does not
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mention large scale solar farms/parks etc. once. It only mentions PV systems as options for stand-
alone private rooftop projects.

With all new technology we need to walk before we start running. New Zealand is on top of the
world ranking with regards to renewable energy generation. Professor Susan Krumdieck, who is an
expert on transition technology (see also doco “Living the Change”) warns that solar and wind
technology are NOT the answers for the future in New Zealand.

Electro Magnetic Radiation (EMF)

The impact of electromagnetic radiation is not touched upon or analysed by the proposer.
Electromagnetic radiation is associated with some utility services and electromagnetic generation
and transmission. We do know that bee and ant colonies are affected by EMF’s. A 2018 study in
Nature found that Extremely Low Frequency Electromagnetic Fields impair the Cognitive and Motor
Abilities of Honey Bees. For the past 27 years we have kept ourselves as much as possible free from
EMF’s. No microwave in our house!

SWDC does mention it and notes in its report that “It is anticipated the solar farm can comply with
these levels given the technology of solar panels and setback of equipment from property
boundaries.”

First of all, the terminology used in this sentence by SWDC confirms that SWDC, nor the proposer,
are 100% unable to say with certainty that EMF’s will not have a negative effect at some time in the
short term on insects and other creatures or long term on humans living in a constant electro-
magnetic field.

Secondly, there is no setback at all from inverters and panels from our property boundary (except
Pharazyns Road, over which we have use). We request a 200m setback from our boundary to
minimise EMF’s from the solar panels, inverters and other electronic equipment.

Property value

Neighbouring activities do affect property prices. The gun club has had a negative impact on the
value of our property and so will this solar plant. A recent large-scale “six-state study area
encompassed 53% of the total MW nameplate capacity of PV generators in the U.S., and the analysis
included evidence from over 1,500 Large Scale PV Projects (LSPVP)s and over 1.8 million home
transactions”. They found “adverse property value impacts of LSPVP construction for homes very
close to a LSPVP and those predominantly in rural agricultural settings around larger projects.” They
conclude by saying that this research points out “the importance of carefully considering siting
strategies for rural, large, or agricultural installations” and that the research will further the
“emerging literature on the economic impacts of LSPVPs and point to important avenues for future
policy discussions and research”.

Discussion/Conclusion

We were attracted to New Zealand in the late eighties, as we were experiencing first hand as
agricultural aid workers in Central America, the many environmental, economic and social
disadvantages of the “Green Revolution”, also known as the Third Agricultural Revolution onto the
Developing World. During the Green Revolution agricultural productivity skyrocketed due to new
technologies being introduced. This was rolled out on a grand scale, in a quick effort to abolish
hunger in the world.
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In “Lessons From the Aftermaths of Green Revolution on Food System and Health”, the authors
explain that:

“Food production has seen various advancements globally in developing countries, such as India. One
such advancement was the green revolution. Notably, the World Bank applauds the introduction of
the green revolution as it reduced the rural poverty in India for a certain time. Despite the success of
the green revolution, the World Bank reported that health outcomes have not been improved. During
the post-green revolution period, several notable negative impacts arose. Exclusive studies were not
conducted on the benefits and harms before the introduction of the green revolution. Some of such
interventions deviate from the natural laws of balance and functioning and are unsustainable
practices. To avoid the adverse effects of some of these developments, a review of these interventions
is necessary”.

Our experience overseas 35 years ago, made us into the deep green environmentalists and resulted
in the creation of our own little heaven on earth, the Wairarapa Eco Farm and the upcoming
Tauherenikau Food Forest Garden. Certified organic, off grid etc. Parts of our house can be
composted back to nature! Not in the name of climate change, but in our effort to truly care for the
earth (water, soil, air and all living creatures on/in it).

Now 30 years on, after researching the possible impacts of large scale solar plants, it has become
clear to us, that we are on the verge of making the exact same mistakes again; in doing our best to
quickly combat climate change, we are possibly creating new issues/problems for our future
generations. Fear and hurry, are the bad advisors!

If this project goes ahead as it is proposed, there is the real possibility of cancerous growth around us
for more farmers joining up to the scheme. We will then be completely surrounded and living,
growing and working in an unhealthy electromagnetic field. These are incompatible activities and
we will have to move.

Let us all take a deep breath, not be hurried by investors who have mainly financial returns on their
agenda, or by doomsday fear, and first learn from mistakes made in the past.

Thank you,
Frank van Steensel, BSc Soil Science & Water Management, MSc Soil Science
Josje Neerincx, BSc Rural development, Dip Development Studies

And family

PS. This submission covers some important issues that affect us personally, but not all. Next to this
submission, we endorse Elisabeth Creevey’s submission.
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SUBMISSION ON ANOTIFIED RESOURCE Mris 0 CARTERTON
CONSENT APPLICATION s

FORM 13 - Pursuant to Sections 95A, 958, S5C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

L i

Submitter

Name New Zealand Transport Agency/ Waka Kotahi
Contact Person Joshua Kenneally

(If different from above)

Postal Address See attached submission

Home Phone

Cell Phone

Email

Details of the Proposal to which this Submission Relates

Name of Applicant Far North Solar Farms Limited
Address of Proposal 415 Moroa Road, Greytown

Application No, RM220103
Description of 235 Hectare. 175-megawatt solar farm.

Proposal

luse additional

pages if required)

Details of Submission
My submission:

[JSupports the whole proposal Supports part of the proposal
| [JOopposes the whole proposal [ ] Opposes part of the proposal

In the event this application is subject to a Resource Consent Hearing. Do you wish
to be heard in respect of your submission?

[Vlves [Ino

|:| If others make a similar submission | will consider
presenting a joint case with them at the hearing




SUBMISSION ONANOTIFIED RESOURCE
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 95B, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submission Statement

The specific parts of the Proposal that this submission relates to (use additional pages if required):
See attached document.

Decision you want the Council to make:

[]Grant the Consent [] Decline the Consent [] Grant the Consent with Conditions

Signature

To be signed by the submitter or person authorised to sign on behalf of the submitter.

Name New Zealand Transport Agency/ Waka

Date 6/6/20

Important notes for the Submitter

1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by Council
and members of the public.

2. Thisformisforyour convenience only. You may make a submission that addresses the points above
in a letter or other suitable format.

3. Submissions will not be returned, so please keep a copy.

4. A copy of your submission must be sent to both Council and to the applicant.



\ WAKA KOTAHI i P e

PO Box 5084, Lambion

NZ TRANSPORT Wellinglan 6145
Waka Kotahi NZ Transport Agency Reference: 2023-0643
6" June 2023
South Wairarapa District Council
C/- Duty Planner
18 Kitchener Street
Martinborough 5741

Via email: planningleam@swdc.qovi.nz

Dear South Wairarapa District Council,

Submission on Resource Consent Application RM220103 for land use consent to establish and
operate a 235 hectare, 175-megawatt peak solar farm - Greytown

Afttached is the Waka Kotahi NZ Transport Agency submission on the publicly notified application for land use
consent to establish and operate a 235-hectare solar, 175-megawatt solar farm comprising three blocks (415
Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2, Greytown; 18 Pharazyns
Road, Featherston) south-west of Greytown.

We welcome the opportunity to discuss the contents of our submission with South Wairarapa District Council
and/or the applicant as required.

If you have any questions, please contact me.

Yours sincerely

Joshua Kenneally
Planner — Poutiaki Taiao / Environmental Planning
System Design, Transport Services

New Zealand Government
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FORM 13, SECTION 9, RESOURCE MANAGEMENT ACT 1991

Submission on subdivision and land use to establish and operate a 235-hectare, 175-megawatt solar
farm at 415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State Highway 2,
Greytown; 18 Pharazyns Road, Featherston — Far North Solar Farm Limited, RM220103.

To: South Wairarapa District Council
C/- Duty Planner
19 Kitchener Street
Greytown, 5741

Via email: planningteam@swdc.govt.nz

From: Waka Kotahi NZ Transport Agency
Level 7, Majestic Centre
PO Box 5084, Lambton Quay
Wellington 6145

1. This is a submission on an application by Far North Solar Farms Limited for the construction and
operation of a 235-hectare, 175-megawatt solar farm comprising of three block to the south-west
of the Greytown settlement area. The proposal requires consent for a discretionary (unrestricted)
activity in accordance with the Rule 21.6(a) of the Operative Combined Wairarapa District Plan.

2. Waka Kotahi NZ Transport Agency (Waka Kotahi) could not gain an advantage in trade competition
through this submission.

3. Role of Waka Kotahi

3.1  Waka Kotahi is a Crown entity with its functions, powers and responsibilities set out in the Land Transport
Management Act 2003 (LTMA) and the Government Roading Powers Act 1989. The primary objective of
Waka Kotahi under Section 94 of the LTMA is to contribute to an effective, efficient, and safe land transport
system in the public interest.

3.2 Waka Kotahi has a mandate under the Land Transport management Act 2003, the Government Roading
Powers Act 1989, and the Government Policy Statement on Land Transport to carry out its functions in a
way that delivers the transport outcomes set by Government.

3.3 Anintegrated approach to transport planning, funding and delivery is taken by Waka Kotahi. This includes
investment in public transport, walking and cycling, local roads and the construction and safe operation
of state highways.

3.4 Waka Kotahi is also a Requiring Authority under section 167 of the RMA. As such it is financially
responsible for designation 076 (State Highway 2) within the Combined Wairarapa District Plan (CWDP).

4, State Highway 2 - Greytown to Featherston

4.1 State Highway 2 (SH2) between Greytown to Featherston is a strategically important road, serving as the
primary thoroughfare route through the Wairarapa Region. The road in this location is categorised under
the One Network Road Classification as a road of regional importance, and carries approximately 6,464

Mew Zealand Government 2
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vehicles per day, of which 8% are heavy vehicles'. The Nguranga to Woodville section of SH2 is listed as
a ‘Regionally Strategic’ road under Waka Kotahi’'s One Network Framework?, providing a vital connection
from Hawke’s Bay to the north, and provides an alternative route north from Wellington.

SH2 Greytown to Featherston in this location is characterised by stretches of relatively straight road as it
turns northbound from the SH2/ Moroa Road intersection, approaching the Greytown urban settlement.
The speed limit on this section of SH2 is 100km/h with a single lane heading both northbound toward
Greytown and southbound toward Featherston.

The SH2/ Moroa Road intersection following Tauherenikau River Bridge is located approximately 3km to
the west of the proposed site and characterised by a relatively sharp bend with a number of rural
residential and commercial activities adjoining and directly accessing the SH2 corridor in the vicinity of
the intersection.

In order to serve its function as a regionally significant route, SH2 requires protection from inappropriate
land use and development. Land use and development adjacent to or in the vicinity of the state highway
needs to be carefully managed to ensure that it does not affect the function of the state highway including
its ability to operate safely, serve the community, and support ongoing economic growth.

The following matters relevant to Waka Kotahi are raised in the resource consent application:

The proposal seeks to install up to 33 inverter stations and approximately 321,160 solar panels across
three blocks of land. The panels will be mounted on tracking tables in a single axis fixed to an east-to-
west mounting structure. When tilted down the height will be approximately 1.55m above ground level
while at maximum title the panels will reach a height of 4.523m above ground level.

The application includes a landscape assessment and glint glare assessment which detail the use of
screening vegetation implemented to mitigate visual, glint and glare effects. The following shelter belts
are proposed around the periphery of the proposed site:

¢ Normal trees from nursery (0.6m) around 1-year 1m high; and
e Trees purchased one-year earlier and now 2-2.5m high; and
o Existing shelter belt 5-6m to be trimmed 4m

Once operational the solar farm will involve 2 full-time roles. General maintenance of the tracking tables,
solar panels and inverter connections will require some intervention during the operational life of the plant.
Annual cleaning of the panels (with water only) will also be carried out. The panels themselves are
warranted for 30 years with an expected lifespan in excess of the consent duration.

Construction will consist of earthworks and the installation of solar arrays. Construction traffic is estimated
to be 3 truck deliveries per day during the initial construction period, with construction plant and equipment
unloaded and all turning and manoeuvring of vehicles to be undertaken within the proposed site. Once
completed site maintenance is limited and will be carried out by staff arriving in small vans. Construction
will take place over a 6-9-month period.

'NZ’s national road classification system, recognising how busy the road is, it’s connections and the availability of other
routes - https://www.nzta.govt.nz/roads-and-rail/road-efficiency-group/projects/onrc

2 The ONRC is a new framework that categorises roads throughout the country considers the needs of all road users, be

they motorists, cyclists or pedestrians - https://www.nzta.govt.nz/planning-and-investment/planning/transport-excellence-
partnership/

Mew Zealand Government 3
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The applicant has provided a landscaping assessment, partially assessing the effects on the safety and
functionality SH2 located 500m to the northeast concluding the following on the effects SH2: “To the north
of the main portion of the Site (between the Site and the State Highway), the ‘grain’ of the landscape has
a northwest — southeast patterning, with the shelterbelts assuming this alignment. This precludes views
to the Site until the receptor is at a point to the northwest (as represented by VP19). From this point east
to #1822 State Highway 2, glimpse views are possible across the flat landscape over a minimum distance
of between 500 — 700m. These views tend to be fragmented by shelterbelt vegetation and are not easily

gained when travelling along the road at speed” 3,

The existing accessways from Bidwillis Cutting Road (local road) and Moroa Road (local road) will be
used to access the site. No new accessways form part of this application.

The submission of Waka Kotahi is:

Waka Kotahi supports the application in part. Waka Kotahi supports and recognises the benefits of
renewable energy as it contributes to reducing greenhouse gas emissions and combating climate change.

Waka Kotahi has concern that the “glimpse views” 500-700m from SH2 referenced in the applicant’s
landscaping assessment are not appropriately mitigated. Specifically, the landscaping plan prepared by
Aquila Capital indicates the Shelter Belt planting along the periphery of the north and north-eastern
boundaries of the site proposed to consist of 0.6m tall Cryptomeria Japonica planting,

With the height of the planting currently proposed, the proposed solar farm may give rise to glint and glare
effects which could result in dazzling effects that may affect road-users capacity to focus on the road
environment. This would potential be dangerous to both northbound and southbound traffic utilising SH2.

Waka Kotahi has sought the expertise of a lighting assessor to comment on any potential adverse effects
which may arise from the proposed solar farm, who noted in areas within 500-600m of SH2 “appropriate
planting should be implemented to eliminate any possibility of glint/glare”. In this case an extension of the
2m high planting along the north and north-eastern boundary of ‘PLOT 3’ would adequately mitigate any
glint/glare effects resulting from this proposal.

Waka Kotahi additionally supports the inclusion of conditions ensuring the proposed screening vegetation
is appropriately maintained and monitored supporting the planting to reach and retain the height and depth
proposed within the application.

Waka Kotahi seeks the following decision from the consent authority:

71

7.2

Waka Kotahi seeks that the application of the resource consent to establish and operate a 235-hectare
solar farm 5km to the southwest of the Greytown Settlement Area to only be granted in the event that
conditions of consent are imposed ensuring that any glint/glare effects on the state highway network are
appropriately mitigated.

Specifically Waka Kotahi are seeking an extension of 2m high screening vegetation of the north and north-
eastern boundary of ‘PLOT 3’ identified on the applicant’s landscaping plan, replacing the proposed 0.6m
high shelter belts.

3 Quote taken from page 13 of the Applicant’s landscape assessment prepared by Simon Cocker, Landscape Architecture,
dated 8™ December 2022.

Mew Zealand Government 4
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7.3 Additionally Waka Kotahi are seeking for Council to include appropriate conditions for the appropriate
maintenance and monitoring of the proposed screening vegetation to ensure the planting reaches and
maintains the height and maturity required to address the potential risk of glint and glare effects.

7.  Waka Kotahi does wish to be heard in support of this submission.

8. If others make a similar submission, Waka Kotahi will consider presenting a joint case with them
at the hearing.

9. Waka Kotahi is willing to work with the applicant in advance of a hearing.

Signature:

Principal Planner / Senior Planner — Poutiaki Talao / Environmental Planning
System Design, Transport Services
Pursuant to an authority delegated by Waka Kotahi NZ Transport Agency

Date 6™ June 2023

Address for service: Waka Kotahi NZ Transport Agency
Level 7, Majestic Centre
PO Box 5084, Lambton Quay
Wellington 6145
Contact Person: Josh Kenneall
Telephone Number:
E-mail:
Alternate Email:

New Zealand Government 5
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SUBMISSION ON A NOTIFIED RESOURCE CONSENT APPLICATION
FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,

127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

Name: Warren Woodgyer

Contact Person:

Warren Woodgyer

Postal Address: 20A Cotter Street Greytown, 5712
Home Phone: I

Details of the Proposal to which this Submission Relates
Name of Applicant: Far North Solar Farm Limited

Address of Proposal:415 Moroa Road, Greytown; 312 Bidwills Cutting Road, Greytown; 1942 State
Highway 2, Greytown; 18 Pharazyns Road, Featherston legally described as Pt LOT 6 DP 8803
(WN391/56) Pt LOT 7 DP 8803 (WN391/56) Pt LOT 10 DP 3106 (WN583/131, WN583/132)
SECTION 27 MOROA SETT (WNE1/330) LOT 1 DP 52574 BLKS IV WAIRARAPA SD BLK (WN22A/575)
PT SEC 122 MOROA DISTRICT (WN368/542) LOT 1 DP 76478 (WN43B/286)

Application No. 220103
Description of Proposal:

321,160 photovoltaic solar panels on arrays mounted on tracking tables, with a maximum height
of 4.5m above the ground

40 inverters, lines and associated structures

Buildings not required for primary industry or residential
purposes exceeding 25m2

Associated site works and new accessways

Screening planting.

Details of Submission
My submission (use X to indicate your choice):

Supports the whole proposal Supports part of the proposal
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x | Opposes the whole proposal Opposes part of the proposal 4 5

In the event this application is subject to a Resource Consent Hearing. Do you wish to be heard in
respect of your submission? (use X to indicate your choice)

x  Yes No

If others make a similar submission | will consider presenting a joint case with them at the
hearing

Submission Statement
The specific parts of the Proposal that this submission relates to.

My submission regarding the Far North Solar Farm is contingent on their proposal proceeding. |
believe that a green light could see an increase of solar farms being constructed around the
existing substation. In that light | would ask the commissioner to consider placing restrictions on
possible future applications of a similar proposal.

While | appreciate the efforts to transition towards renewable energy sources, | firmly believe that
the construction of more than one solar farm in our area would have detrimental effects on our
environment, social fabric, and overall quality of life. | also feel that multiple solar farms move
away from Agri voltaic farming concept to one of an industrial power plant,

First and foremost, the environmental impact of a close grouping of solar farms should not be
overlooked. While solar energy is undoubtedly a cleaner alternative to conventional power
generation, it is essential to strike a balance between renewable energy production and preserving
the natural ecosystem. Constructing numerous solar farms in close proximity can result in a loss of
biodiversity,

Furthermore, the establishment of multiple solar farms lead to the loss of large tracts of valuable
agricultural land. | feel the classification of the land proposed in the Far North Solar Farm proposal
as Grade 4 is incorrect and misleading. In my opinion the land is either class 1 or 2. This is based
on my 25 years' as Director of the Drainage Extension Service with the Department of Soil Science,
Massey University. We must ensure that we strike a balance between energy generation and the
preservation of agricultural resources to maintain food security and support our local economy.

In addition to environmental concerns, the social fabric of our community could be negatively
impacted by the construction of more solar farms. These projects often entail significant
construction activities, noise pollution, increased traffic, and visual disruption, causing
considerable inconvenience to nearby residents. Moreover, the presence of many solar farmsin a
concentrated area may result in a proliferation of power infrastructure, transmission lines, and
substations, which can detract from the aesthetics of our community. Preserving the natural
beauty and tranquillity of our area is crucial for residents' well-being and maintaining our appeal
to visitors.

Lastly, the cumulative effect of a large grouping of solar farms on our quality of life cannot be
ignored. Excessive glare from the reflection of sunlight off solar panels, can have adverse impacts
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on nearby residences, affecting the residents’' visual comfort and potentially decreasing property 4 5
values. We must prioritise the well-being and safety of our community members and ensure that
any proposed developments are compatible with a high standard of living.

In light of the aforementioned concerns, | kindly request that you carefully consider the impact of
establishing further solar farms in this area. While renewable energy is undoubtedly important for
our future, we must also account for the preservation of our environment, the viability of local
agriculture, the social well-being of our residents, and the overall quality of life in our community

Decision you want the Council to make:
{use X to indicate your choice)

Grant the Consent X Decline the Consent Grant the Consent with Conditions

Signature
To be signed by the submitter or person authorised to sign on behalf of the submitter.
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Name: Warren Woodgyer

Date: 4 June 2023

Important notes for the Submitter
1. Inaccordance with the Privacy Act 1993, submissions will be made available for viewing by
Council and members of the public.
2. This form is for your convenience only. You may make a submission that addresses the points
above in a letter or other suitable format.
3. Submissions will not be returned, so please keep a copy.
4. A copy of your submission must be sent to both Council and to the applicant.



SUBMISSION ON ANOTIFIED RESOURCE e B\CARTERTON QUT.H
CONSENT APPLICATION

FORM 13 - Pursuant to Sections 95A, 958, 95C, 96,
127(3), 137(5)(c) and 234(4) of the Resource Management Act 1991

Submitter

7
Contact Person L 0"

Postal Address A3 Q)iﬁfl'“i'“& CL‘H-“ﬂ QC&E{

Home Phone
Cell Phone

Email

Details of the Proposal to which this Submission Relates
Name of Applicant Fﬂf’“ ND(‘“'\ ’Sdar“ FCY"F‘»-—-. Lki

Address of Proposal . - .
h H‘ 'S Pﬂ oRoA t(x'tﬂ _C\jn:" j"(.'),ww'
Application No. Qﬁ’] 20105

Description of

Proposal 35\; Het 3“0"‘ l};wvb" p'CN+

Details of Submission
My submission

G".\'.:;'_H?UFE'_, thewhole proposal E]“. ipports part of the proposa
IE"-_:"r‘i-"-""":" the whole proposal D Upposes part of the proposal

In the event this application is subject to a Resource Consent Hearing, Do you wish
to be heard in respect of your submission?

m"\"ﬁ'—‘ D No

Elintl..;: s make asimilarsubmission | will consider

presenting a joint case with therm at the he iIring



SUBMISSION ON PUBLICLY NOTIFIED APPLICATION
FOR RESOURCE CONSENT BY FAR NORTH

TO
South Wairarapa District Council

SUBMITTER
Chris and Roz Geany, 247 Bidwills Cutting Road, Greytown

famnota Arade competitor for the purposes of section 3088 of the Resource Management Act 1991
Date 30/05/2023

PROPOSAL TO WHICH THIS SUBMISSION RELATES

Name of applicant; Far North Solar Farm Ltd

Address of proposal; 415 Moroa Road, Graytown

Application number; RM220103

Description of Proposal; 235Ha Solar Power Plant

Wh#m;mhsumWMWMml

In the event of this application is subject to Resource Consent Hearing | would like to be heard In respect
of my submission.

Decislon | want the toundl to make; decline the entire consent application,

Submission Statement;

1) Extraordinary change to an entire district and community

2) Discrepancies in application

3) Issues not considered in application

4) The proposal fails to meet the objectives and policies of the District Plan and the provisions of
the Resource Management Act. "

The details of my submission statement are detalled below;

1of12
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1. Extraordinary Change to an entire District.

The vast acreage required for this industrial proposal is a result of solar power generation being the
least efficient of all renewable power options. The siting of which amongst residences and adjacent to
Greytown, negatively alters not only the visual effects (openness and expansivity), but the identity of
what Greytown and its environs is and its attractiveness as a destination for both visitors and residents.
The site is historic land, being part of the first planned inland farming town of New Zealand purchased
by the Small Farms Association. The loss of appeal and history will negatively affect land values and
visitor numbers, and will harm tourist reliant businesses of Greytown and its environs. It negatively
Impacts how nearby residents experience their own properties and beyond their boundaries. How the
council manages this proposal will pave the way for more proposals of the same nature, that the council
knows are waiting in the wings. This is an industrial site that will intensively cover the land by rows of
infrastructure that are essentially buildings with tilting rooves, the height of a house. It is not suitable at
the currently proposed site. Planting the borders is just hiding an industrial power plant, but because
you can't see it, doesn’t mean it isn't there. | urge SWDC to decline this application.

The proposal should be classified as an Industrial Network Utility as defined in the District Plan.

Industry — means premises used for manufacturing, fabricating or processing, substances or material into
new products. (Sun into electricity)

Network Utility — means any utility which is part of a network and includes electrical lines ... and
associated support structures. (The proposed facility would connect, thus becoming, a part of the NZ
electrical network grid)

It is obvious this activity does not meet Councils for the rural zone.

2.21 Hmmtwdﬁnﬁmnmeﬂ-ﬁﬂuﬂngmd!ﬂmdnpmmmlmﬁmmkmfmﬂt
issue locally, nationally and internationally. Through the plan, the counclls seek to achieve enduring
protection of natural values by minimizing further loss or degradation of the natural environment,
while allowing sustainable change to occur.

2.2.3 Natural Features. Natural features are those features that are o result of natural processes, and
mqmmmmmmunmmmmmmmm
Include mountain ranges, undulating hill country, broad plains... These features are valued by the local
community, as they provide a sense of identity and naturalness. The importance placed on these
mmmmmmmmmmmmmdwmmmm
protected for both current and future generations.

2. The Far North Application has some discrepancies:

(Numbered in accordance with application)
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-{3) Description of proposed work-The first paragraph states “the solar array and associated structures:
medium voltage substations and 33 inverters”. What number of substations are there? Also, under Site
Preparation there is mention of foundation blocks for substations, but no dimensions. What size?
Council should seek darification.

—the proposal states the height of solar arrays when lying horizantal will be 1.55m sbove ground, but
the adjacent drawings say 2205mm, and in the plan final diagrams 2466mm high. Which is it? Council
should seek clarification.

-the proposal states spacing between rows to be 6m apart, later in the Stormwater section 6.4m apart,
then in Effects on Prime Soils 7-8m apart. Which is it? Council should seek clarification.

-The application states total height for the foundation piles to be 600mm deep but figure 3, the
foundation pile diagfam shows 1300. Also, around the post the diagram is indicating what looks to be
concrete that extends to just above ground around the post. As is un labelled, is this concrete and will all
posts be concreted? The Infrastructure Establishment and Construction section states the posts will be
pile driven. Depth and ground securing will surely be essential for support structures in water sodden
ground, with high wind loads, with substantial solar ‘sails’ attached. Council should seek clarification.

-Vehicular Access and Crossings — Sm setback from water races. Is this Sm from pile or outer reaches of
solar arrays? Council should seek clarification.

-(3.7) Operational Activities - will there be insecticide spraying to keep panels clear of spider webs?
Also, which will it be, sheep grazing or cropping? If this application is applying for a change of land use,
then surely grazing and cropping are the very activities it no longer wants to use the land for. And in the
event of neither happening (and advice from farmers neither is realistic) will there be herbicide
spraying? What volume of water will be required to wash panels, will a bore be required, and should Far
North also be seeking a water right consent? Far North will find this unsealed road has more dusty traffic
than they forecast and washing occurs more frequently. Where will any damaged panels be disposed,
which toxic dump site? Here it also states panels have “an expected lifespan in excess of the consent
duration” but application is requesting an unlimited consent duration, My research shows panels will be
lucky to reach 30 years during which time they become decreasingly effective. How long would this
consent last? Please clarify all of these points.

- Operational Activities — End of life needs clarification, (Again, here a reference to end of consented
period though this application requests unlimited consent du ration). Recycling ability and facilities are
rare worldwide even in countries that have had solar power plants for some time. There are none within
country and no plans to build one. Worldwide evidence shows recycling to be expensive, highly toxic,
and impractical for the sheer volume of panels. Alternatively, these panels would be required to be
placed In toxic waste dump, of which there are not enough to cope, If all materials removed on
decommissioning, are there guarantees all concrete and inground cables are included? And soll repair
costs included? Are funds held in country to guarantee decommission plans possible even in the event
of company collapse? Experience from USA shows decommissioned Solar power plants often
incompletely cleared, money for decommission not sufficient and soil left severely depleted and possibly
toxic. Council should seek clarification and guarantees on all these issues.
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~(3.8) Consideration of Alternatives - Far North may feel this site is the best practicable option, but it Is
also the best practicable site for farming, residences and tourism as well. The flat terrain needs no
grading and close access to power grid make it cheaper for the company at the expense of the
community and residences, It is possible to site power plants away from communities, use undulating
land and hillsides, and use marginal land.

~(4) Resource Consent Requirements — Here the application rightly states this land is zoned rural
primary production. A large-scale solar power plant is not primary production, nor conducive to it. The
District Plan predating the reality of large industrial solar power plants puts Council at a disadvantage
and so does the shocking fact that the NZ Government is allowing a new industry to develop totally
unregulated. | do have sympathy for the council and hope the Council will do its utmaost to safe guard
South Wairarapa and people in these unchartered waters. Not compatible to rural zone,

Rural polices 4.3.3 explanation — Threats to the environmental quality and character of the Rural Zone

include buildings and structures that due to their location, scale, or density, are not in keeping with the
established rural amenity and character. This Character is where buildings are at a relatively low non-
urban density with generous setbacks from external property boundaries and where the height, scale,
density and number of bulldings do not dominate the landscape. Activities can have external effects out
of character and unacceptable within the rural environment, inappropriate levels of vehicle movements

and parking, excessive out-of-character noise, and obtrusive or excessive signage. (My underlining)

-(4.2) Here in table 2 the applicant states buildings will exceed allowed gross floor area. These solar
arrays are essentially buildings, and with each array being nearly 5 meters wide and 59612mm long,
coupled with footprints of inverters, substations, switchyard, and possibly water tanks (depending on
size). The applicant should state the overall % footprint on the land. It will be far In excess of anything
permitted in a rural zone, 21.1.24 a) (iii) (1) The gross floor area of a network utility L.e., solar panel array
(they are buildings) cannot exceed 10 square meters in area. On this basis alone the effects of the
proposal are huge and not minar.

The applicant is also requesting the planned non-compliance of unsealed road setbacks. There Is no
reason nor explanation as to why this plan cannot adhere to the rules. This application should address
this.

~(4.3)- Stormwater runoff - here the applicant claims this site would not be a Hazardous Activities and
Industries List site, industrial or trade site. This is blatantly not true. The substations alone make this a
HAIL site. This proposal is obviously an industrial site. (I further discuss this under 6.3.1,6.6.2,5.6.2)
Protect ground water.

Construction and operation of an electrical generating facility. Here the a pplicant is claiming rule 21.1.24
does not apply to them. The rule clearly states the construction, maintenance and upgrading of network
utilities and energy generating facilities, and to claim exception for being a new energy generating
facility, is frankly questionable. This proposal should have to meet all requirements of rule 21.1.24 and
the application should reflect that. For example, the removal of all tall trees in the area, because of
shading, creates large open space, which increases possibility of lightning strike. Reports range from 26
—32% of damages to solar power plants occurs from lightning. Will there be lightning rods erected and
what height?

4ofi12



46

21.1.25 (b) access (i) all sites and activities shall have safe and practicable vehicle access from o public
road. Surely this application should also be applying to create large hard shoulders around all entrances,
particularly on Moroa Road which is narrow and unsealed? These are huge trucks that are delivering
large loads over a substantial period

-(5.2) Effects on the Environment. Positive Effects — The application states there will be economic and
social benefits by supporting the functioning of communities and businesses across the Wellington
Region. This is a large stretch to claim. The electricity goes into the National Grid (not local), Wairarapa
already has electricity for communities and businesses, money generated from the power plant will
leave the country, as though registered in NZ, it is an international company (not local), there is
significant reliance on tourism dollar locally and this proposal will negatively impact that, especially if
the consent to this proposal creates a snowball effect of similar proposals (as experienced in the USA)
There are no social benefits. Those working on the land currently will not be able to continue, replaced

by two jobs. Not a positive exchange by any calculation.

-{5.4) Natural Character Effects —Here the application refers to the landscape as ‘ordinary’ (according to
a non-New Zealand scale). So ordinary, that until recently, SWDC used this landscape in its logo. It Is a
part of our identity. The landscape description in the General Setting section quoted the Wairarapa
Character Study as saying “the Central Plains landscape has a feeling of openness and expansivity” and
this is what brings people to settle, stay and visit the area. Here the application feels a wall of Japanese
Conifers will disguise a 235Ha industrial power plant, and somehow be consistent with the landscape.
(Not even a suggestion of native plantings). The application is unclear as to what height the hedges will
be kept. References range from 3m to exceeding the height of the arrays (which would need to be at
least 4.8m). Trees can die, and there is no assurance this screen can or will keep its screening abilities for
the duration of the existence of this power plant. Screening destroys the access to view the broad plain,
hillside to mountain features the Plan should protect. Coundl should seek clarification. This is not a
sultable site. The loss of openness and expansivity Is not ‘limited"’, it is total for 235Ha of countryside.

=(5.5) Construction Noise - Here the application likens construction noise to harvesting or cultivating.
Harvesting and cultivating are short term seasonal events and a pleasure to watch. Construction will be
daily and consistent, not conducive to any business in the area and dusty and disturbing for residents. If
posts are pile driven there Is concern that vibrations caused would be of disturbance to surrounding
residences and disturb iron particles within the aquafer, raising levels in drinking water. Negative
effects.

-(5.6.1) Operational Noise — operational fan noise may not be considered loud in decibels, but
consistent low level noise annoyance will be a serious issue for residents and tourists staying nearby. For
example; currently the house near the corner of Moroa and Battersea Roads can hear the existing
substation from their front yard (approx. 100m). To add low level noise behind them as well creates
confronting living conditions. There are many studies into the damaging effects of living with consistent
low-level noise. | believe it is used as a form of torture. Added to the inverter noise will be the sound of
the rotating machinery as it tracks the sun, the noise of the infrastructure heating and cooling, possibly
whistling of wind turbulence through infrastructure, and the noise hectares of glass will reflect during
rain or hail. Negative effects. This is not a suitable site as it is too close to residences.

District plan, Network Utilitles 22.1.20 Wind Energy Facilities (v) The actual or potential naise effects of
the construction, development and operation of the wind energy facilities, including particular
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consideration of the s | audible eristics and imity and nts. (My
underlining).

This proposal is a Renewable Solar Energy facility, and it is reasonable to expect that, as the District Plan
pre dates the possibility of large scale solar, council adhere to its own guide lines concerning Renewable
Wind Energy facllities. This would adhere to the intent of the Plan. Solar Power Plants have their own
particular Insidious noise that Is spread over a larger acreage, and in this location, closer proximity to
settlements, and will have a negative effect on people and animals.

Noise (iii} Acoustics — the assessment ond measurement of sound from Wind Turbine Generatars A) the
assessment of the activity shall not be made in isolation, The assessment shall be made with all other
uses and activities in the area in normal operation and the cumulative effect taken into account. Added
to this the power plant will be surrounded by C) noise sensitive activities; habitation, residential, visitor
accommodation.

-(5.6.2) Glare Effects — The specific type of anti-reflective coating on the solar panels to be used on site
should be sought by Council. The substances used slowly erode and filter into the ground water. Locals
draw drinking water from the high-water table, so extreme caution needs to be taken. {RMA part 2 -
sustainable management) The panels seen from above can appear dark, but generally when sited in a
desert, and at certain angles. The new solar power plant in Taranaki clearly shows solar arrays as
brighter than the surrounding NZ landscape on the google earth satellite picture. Glare can be a problem
for aircraft, especially as this site runs adjacent to a private airstrip. It can also be a problem for Hot Air
Ballons, which generally land in the vicinity in Jarge numbers during the annual festival. But further to
the glare issue, the very infrastructure of a solar power plant removes any safety margin for the existing
airstrip during takeoff and landing, (and down drafting of Balloons), making possible survival of an
incident very slim. The Balloon Festival may have to cut short prior to Greytown, robbing this district
and its visitors the enjoyment of this event. This is not a suitable site for a power plant.

-(5.8) Effects on Prime Soils - Here Far North claim this site will not only be Solar “farmed’, in addition,
sheep grazing or cropping will occur. Though in 3.7 admit sheep grazing would only be to maintain the
grass), Farming will not be occurring on this proposed industrial site.

The application states “no adverse effect on the productivity potential of the soils”. Experlence in the
USA has shown that solar power production leaves land compacted from installation, seriously degraded
from years of lack of light, and extreme heat reflected from panels. Leaving solls expensive and possibly
years to rejuvenate. Productivity potential will be adversely affected. Sustainable management should
protect solls for future generation, which this proposal will not do.

Sciencedirect.com ecological restoration of solar park plant communities and the effect of solar panels
Craven.ces.ncsu.edu/2021/10/can-solar-energy-production-be-converted-to-farmland

-{5.9) Summary of Effects — The proposed Solar Farm will provide adverse effects not positive ones.
There will be no stabilizing of electricity prices as the main driver for Far North is as an investment
venture, owners will demand maximizing profits. There is a vested interest to keep prices rising. There
are adverse effects and risks which are not less than minor.
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-(6.2)- Part 2 of the RMA - The purpose and principles of the Act promotes sustainable management of
natural and physical resources, .. for thelr social, econamic and cultural wellbeing, and for their health
and safety while, b) safe-guarding the life supporting capacity of, air, water, soil and ecosystems.

social - there is no social wellbeing here. Economic — This can only negatively affect a tourist-based
township’s economics. Cultural - the desecrating of historic land of the earliest settlers of inland farming
Small Farms Association. Ecosystems; This proposal removes bird habitation with the loss of mature
trees and covering the soil. Air; the air itself will be transmitting endless low frequency noise,
electromagnetic radiation and less trees and grass that convert CO2 to fresh oxygen. Soll; the soil is at
risk of contamination and degradation. Water; the serlous risk of contamination to drinking water for
surrounding residences and others further downstream. Add increased wind and heat, this proposal will
change local climate. This proposal is not consistent with part 2 of the RMA.

-(6.4.2) - Table 5. Objective 2.1 - This power plant will adversely impact the productive potential of the
soils on the site. It will not protect those soils for future generations, The removal of light, the effects of
heat, impaction from building and remaval, and lack of care of the soils for 30 years plus, will damage

the soil. Negative Effect

Objective 2.2 - The applicant’s comment are incorrect. The soils will be damaged, a power plant is not
easy to remove, adverse effects will not be less than minor. Save this resource, save this land for
farming into the future,

Policy 2.2(8) -Highly productive land is protected from inappropriate use and development. The
productive potential of this land will decline. More every year a power plant is sited upon it. Cropping
and sheep grazing are not realistic propositions. Firstly, this site's soil does not lend itself to cropping
and cropping activities could easily damage or shade panels. Sheep would create damage to
infrastructure and jam turning mechanisms by leaning on or standing underneath the panels. The grass
will not grow enough to sustain sheep in any economical quantity. This is not appropriate use of the
site,

-{(6.3.1) - National Environmental Standards Here the application states ‘there are no HAIL activities
associated with this site’ which at present is true. My point is that building a solar power plant is
creating just that. In the Ministry for the environment publication, Hazardous Activities and Industries
Guidance, category B is electrical and electronic works, power generation and transmission, An electrical
power plant would apply to; 2. Electrical transformers, 4. power stations, substations or switchyards. In
addition, if batteries are added after consent, 1. batteries. This would be an industrial site that would be
included on the local government land-use register. It is not suitable to be established on rural zoned
land neighboring residences. Council should suggest Far North find more suitable land - marginal,
away from residences and towns.

-(6.3.2) - Resource Management (National Environmental Standard for Freshwater) - Water. The
application repeatedly states there are no other water bodies present other than stock water races. This
is not true. The whole site sits directly on top of a fresh water aquifer that is shared by all neighbors in
the vicinity and miles downstream. (RMA; re part 2 sustainable management; and definition - water
body - fresh water or geothermal water in a river....or aquifer, or any part thereof) With an extremely
high-water table in this area, placing a HAIL qualifying facility directly on top of (and during flooding, in)
drinking water, risks contamination from; eroding minerals off coatings, broken fragments of toxic
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panel, leakages from use of substations, more should there be a fire in the infrastructure, and of course
if batteries are subsequently added and damaged. This will create a public health risk. Protect this
valuable resource, water, for future generations.

-6.6 National policy statements. The Government’s 2050 vision for energy and industry is not supported
by this application. By 2050 the electrical generating efficiency of these panels will have declined to the
point of end-of-life. This application repeatedly suggests at that stage the proposed power plant could
possibly be decommissioned and return to primary production. Thus, not only does it not support the
2050 vision but then creates instability of supply.

-{6.5) - Table 6. Objective {3), Policy (6), Policy (9), Comment, this proposal does not have less than
minor adverse effects on the environment. Soil, water, air is at risk. The land would no longer be rural,
but industrial in look and use. A row of Japanese Cedars does not mitigate the visual impacts, let alone,
soil, nolse, water issues. There are serious potential adverse effects on human health and well-being.
This is not a suitable site.

-(6.6) - Table 7. Objective 4.3.1, comment. An industrial power plant is not consistent with other rural
activities {as | have previously discussed) — and to liken an industrial power plant to glasshouses is
astounding. Glasshouses are for primary production, a thoroughly suitable activity for a rural zone.
Overall, the amenity values of the rural zone, including natural character, will not be maintained. This is
obvious by the fact that there will be no countryside for 235 hectares. That land will be intensively
covered by infrastructure, ringed by security fencing, filled with industrial generation, not primary
production,

~(7.3) Fire and Emergency - Here It states water supplies available on site for firefighting. If there is a
tank, what volume? Or again will be a bore be available? This needs clarification. Water will only be of
use in a grass fire (which will be of enhanced possibility given the heat radiated from panels and arcing
can occur anywhere along the infrastructure). What provision and training will be given to local
volunteer fire fighters who will be required to enter an actively generating industrial power plant.
During daylight these panels continue to generate electricity, fire or not, and being fully automated,
nobody on site to turn them off. Also, possibly to deal with inverter or substation fire. Water will not
extinguish a lithium battery fire (should these be included); they are left to burn themselves out. Water
won't help in these instances, and is the volunteer fire brigade equipped to fight such a chemical fire
within an actively generating power plant? Coupled with possibly only 6 meters between rows (as stated
in 3. description of proposed work), and when the panels are at lowest angle, they would cover almost 5
meters of that space, it is dangerous to ask firefighters to squeeze along a 1m gap of panels actively

generating power to fight a fire. Dangerous effect

3, Other issues not addressed

-Batterles ~ There is no mention of Batteries in the application. Given that two other applications for
Industrial sized Solar power plants are lodged at Masterton Council and additional companies are
proposing others in the Wairarapa, electrical loads could soon be a problem. What safe guard do local
residences and Greytown have that once established, this site will not then include the addition of
Industrial sized batteries? Batterie d : 0 p g seri
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drinking water contami and will turn a dayti m of low-level buzz noise into a 24
one. (Alongside the environmental and humanitarian issues of battery production and disposal). Will
Council even have the authority to consent or deny such an addition. Or will, once established as an
Energy Utility Entity, allow Far North the ability to add batteries as part of maintenance and upgrade of
their facility without Councll consent? Can locals be assured that, there are no plans by other Utility
providers or companies to establish batteries within this site, and that is why the subject has not been
addressed in this application? Please clarify

Network utilitiesE1 policies, method 16.3.7{a). (c) ensure the operation, establishment, maintenance or
upgrading of network utilities does not compromise community health and safety.

-Heat Island Effect - Unlike outdated computer-generated studies, on ground study has shown this is a
very real occurrence over solar power plants. Only 20% of light hitting panels is converted to electricity,
80% is reflected as heat. These panels will be 20 degrees hotter than the ambient temperature during
daylight and heat the soil and surrounds enough to make the local area 3-4 degrees hotter during the
evening. Not only will this have negative effect on the solil on this site, but on land nearby. It will make
life very uncomfortable for residents and animals in the vicinity. This site is unsuitable.

Barron-Gafford G.A. et ol The Photovoltaic Heat Island Effect: larger Solar Power Plants increose local
temperatures (found on the national library of medicine website)

-Wind = Not only will the removal of wind breaks increase wind levels for the area, but there are real
concerns for possible wind tunnels and turbulence, shown in the study by

Irtaza and Agarwal — CFD simulation of turbulent wind effect on an array of ground-mounted salar PV
panels; It advises “extensive damages of PV panels, arrays and mounting modules have been reported
the world over due to high winds” and PV ponels are subject to significant lift and drag forces under
wind loading, which needs to be quantified with sufficient foctor of safety to avoid damages”. Coupled
with this site being prone to water logging and possibly only pile driven posts 600mm deep, there could
be serious issues. Not only that, the concern for wind effects on neighboring roads and properties.
Council should require Far North to provide a study of wind loadings specific to this site, panels, planned
layout and the range and strength of Wairarapa winds. Negative effect

-Biodiversity — Mature trees will be felled and these are what Moreporks require for nesting. Moreporks
reside in the area, as do Pukekos and there are many other native birds, But the Wairarapa has a poor
number generally and Council should preserve and enhance any habitat it can, All birds will avoid the
glare angles, covered soil, and the heat island, causing numbers in the area to decrease. Negative effect

~Fire — With the increased heat and dryness of the site and surrounds, there will be a heightened grass
fire risk. Power plants are at high risk of fire because of possible arcing that can occur throughout the
infrastructure. Will this risk of fire in a power plant result in a permanent fire ban on neighboring farms
and properties? That would prevent them from burning fallen branches, impacting on the maintenance
of their properties and costing them in ever escalating dump fees. The heat island effect will also dry
land outside the proposed site, also increasing fire risk on other properties. Negative effect

-Electromagnetic Radiation - There is no doubt that there is electromagnetic radiation produced from
solar power plants. Residents that are either worried by it or sensitive to it should not be subjected to
now live with it, especially as it is often a driving factor for seeking to live in open countryside in the first
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place, to breathe deeply, clean, uncluttered oxygenated air. A discrete screen of conifers will not change
that. Preserve the purity of the air. Negative effect.

-Land Values - Houses located in industrial use areas and under high voltage power lines have less value
and appeal to buyers, similarly, properties anywhere near the solar power plant will be less desirable
because a vast industrial power plant is on their back doorstep, alongside the fear of possible
electromagnetic radiation effects, noise, higher winds, heat, greater fire risk, little bird life... The Council
has a duty to protect the large collective capital investment local property owners and their businesses
have sunk into Wairarapa land and community. This would give confidence to potential settlers when
choosing South Wairarapa to live and purchase land in. Protect the value of Wairarapa Land and
confidence in its Council.

-Protection of Farmland - The enormous increase in the lease value of the land by companies like Far
North, makes the land unaffordable for local farmers to compete in the lease of that land, decreasing
the amount of farmland available for primary production (which is what a rural zone Is supposed to
protect). Evidence in the USA shows the attractive lease deals make farming the land less desirable to
other land owners, creating a snow ball effect of farmers seeking to get on the gravy train of solar
power. These farmers risk losing control of their land, as | believe they will not be able to simply opt out
of electricity generation at the end of the lease period once they become a part of the National power
supply. If they did it would cause an instability of supply. Which is the exact opposite of what Far North
are claiming they are creating. Rural zone Is for primary production, protect it.

-Internet and Cell phone coverage - Living rurally can come with weak and disrupted internet and cell
phone coverage and it would not take much to weaken and disrupt it further. Residents will have
already paid for sometimes expensive solutions for their individual site. These connections are of vital
importance to run one's life, business, community connectiveness and access to emergency services.
This Solar Power Plant is an extensive tall array of metal and glass, both of which are known to disrupt or
block internet and cell phone coverage. If this proposed power plant further disrupts this connectivity, it
should not cost residents to find a solution. It has real possibility to leave them isolated, unable to run
their business, and unable to call emergency services. Copper land lines are no longer an option. How s
Council going to safe guard these rate payers? This site is not suitable.

-Sustainabllity - | noticed in the new draft district plan, that Council Is wanting to steer toward
renewable and sustainable energy sources. The prime source of the electricity (the sun) is indeed free
and renewable, but everything else not only decreases in efficiency, it has a maximum lifespan of 30
years, when all panels at least must be replaced. Before Council grants consent to large overseas
interests, large tracts of land that will be permanent industrial sites (Far North are asking for an
unlimited consent duration), Far North should be required to show if this Power Plant can be considered
sustainable and if so, explain how it is. The entire infrastructure is solely reliant on the petrochemical
industry, from the mining, to the creating of materials, the multiple shipping of components... That’s not
even including the humanitarian costs of mining some of the ores, especially if batteries will in future be
included. If the Council wants to be supporting less carbon emissions, this solar infrastructure has
already emitted vast quantities out of sight prior to arrival and has a short use-by date (Not even a need
to plant conifers to hide that). And to rub salt into the wound, mature CO2 converters (trees) will be cut
down to facilitate it. Not sustainable.
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-Natural Disaster — We live on an island that Is subject to earthguakes (1855 quake centered in
Walrarapa) and tropical storms (Gabriel was expected to land further south into Wairarapa), high winds,
floods, tornado (Wairarapa 2004). The very nature of the infrastructure required for solar power,
hectares of very large glass panels secured on a single axis, in the event of a natural disaster, would
result in shattered (possibly flying) glass and contamination of soll and water. Unsuitable site for power
plant. The operative district plan explains how network utilities need to be carefully located;

Network Utilitles 16.3.3

.. Maintaining the valued environment characteristics of the Wairarapa is a fundamental premise of
the Plan. Network Utilities can significantly affect the landscape and local amenity values and
therefore should be located and managed in a manner that avoids, remedies or mitigates their impact
on the character of the Wairarapa, its outstonding landscapes and important natural or heritage
values. Such controls need to reflect the relative characteristics and amenity values of the different
environmental zones in the development standards.

AVOID the impact please, this is not a suitable site.

Mental Health and Wellbeing - | feel this needs to be addressed. This proposal (and others that we
know are coming) has already been creating stress and insecurity, particularly for those living within the
current impact radius of southern Greytown. It already has daily impact on decisions residents in the
area are making in regard to their life and their properties. Some already making plans to move out of
the Wairarapa. The District Plan talks of things such as values and community - they are nothing without
people. This is a mental health and wellbeing issue and | urge Council to not only protect the natural
resources of this land, but protect its people.
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tmmhmmmmummmﬂmmmnmmmpmmﬂf
the Resource Management Act.

For the reasons given above this application must be declined as it clearly does not meet the objectives
and policies of the District Plan and the provisions of the Resource Management Act. As | have
demonstrated In this submission this proposal will generate major effects both on and off site. There are
serious deficiencies in the information supplied with the application and a number of effects have not
been addressed. The proposal fails to meet the objectives, policies and rules of the district plan and the
provisions of the Resource Management Act for notified applications as it lacks information and falls to
meet the principles and purposes of the RMA and the tests for notified activities. The proposal fails to
comply with the District Plan objectives, policles and rules relating to the rural zone, public utilities and
notified applications.

The people of South Wairarapa need the Council to consider all the above, protect the soll, water,
people’s incomes, heritage, quality of living, drinking water, enjoyment of their surrounds, Investments
In property, trees, wildiife... This site Is not sultable. Land can be sought elsewhere; away from people,
drinking water, using marginal land. Treat our natural resources, people and their lives gently and with
care. .

Yours respectfully,

Chris and Rox Geary

Date 30/05/2023
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