


Southland’s Regional Priorities

The Southland Regional Development Strategy has identified three main challenges to enable social and economic
development over the next decade: to grow the population, diversify the economy and strengthen local business.

Southland is a highly productive region, with 2.2% of the population contributing 14% of New Zealand’s tradable
exports. 70% of the regions GDP is derived from exports, significantly above the national target of 40%. Regional
prosperity and quality of life, depends heavily on good transport infrastructure. Primary industries drive much of
the area’s economic growth and as a result good freight services linking farms and forests, suppliers and
processors and export gateways are critical. Tourism, another major economic driver in Southland, also depends
on quality road links. The Southland Regional Development Strategy identified the importance of increasing the
population, economic diversification and encouraging new industries. All these require investment in integrated
high quality transport networks.

Coordinated Otago and Southland Activity

Venture Southland welcomes the coordinated approach being taken across the two regions to the many areas of
shared priorities for the Regional Land Transport Plan. It is notable the commitment which has been made within
the Otago region to the provision of a multi-nodal network and infrastructure for cyclists to travel through and
enjoy the region. The formation of the Ride Southland Governance Group to provide leadership in cycling within
Southland is a positive development which should mean that in the future there are further significant areas of
alignment.

Growth in tourism and changing patterns of tourist travel

Southland guest nights are up 4.4% ta 1.09 million to year end August/September 2017. Spend is up 9.8% to $623
million for the year. Almost 900,000 people are estimated to have visited Milford Sound in 2017, up from 550,000
in 2014. Numbers are forecast to top one million in 2019.2

The growth of tourism has been significant across the whole Southland-Otago area, with the Queenstown hub
creating pressure for ‘regional dispersal’ of tourists through the wider area, for example south through Lumsden
and Te Anau and onto the Southern Scenic Route.

Venture Southland acknowledges the work completed in the 2015-2018 period of the plan especially the sealing
of the unsealed sections of the Southern Penguin route through the Catlins, to improve road safety and enhance
visitor experience.

Milford Sound and related transport routes

Venture Southland supports the Milford Road is a highway of significance as it provides the only access corridor
into Milford Sound in the Fiordland National Park and the road itself provides an undoubted iconic tourist
experience and attracts high volumes of tourism traffic, comprising tour buses, campervans and private vehicles,
and needs to be maintained to a high standard of safety. The investment for the Milford rockfall/Avalanche
protection work is crucial for the long term use of this roading network.

Venture Southland is working with NZTA, Milford Sound Tourism, Vodafone, 2Degrees, Spark, Chorus and Downer
to investigate building the necessary telecommunication infrastructure from Te Anau to Milford Sound.

1 Berl Economics, Southland Economic Profile, 2016
2 Venture Southland estimates based on MDA monthly data.



This aligns with traffic safety and emergency management programmes, mobile network deployment
programmes (as part of the national RBI2 implementation) and will improve general communication into and out
of Milford to ensure visitor safety and support tourism development.

The state highway corridor between Frankton and Milford Sound is unique in that its predominant demand comes
from tourism. Increasing tourist numbers and the increasing demand for the road to remain open are creating
increased pressure on this corridor. The strong year-round tourism market is largely driving the increasing demand
for the road to remain open with minimal disruption. As self-driving increases — the tourism sector has been
actively promoting this experience — the increasing conflict between slower sightseeing journeys and the time-
constrained through journeys to Milford Sound and back in one day needs to be managed. More safe stopping
areas and slow vehicle bays are likely to be needed to accommaodate this mixed purpose use, and to ensure safe,
reliable journeys. The predicted growth will also place pressure on assets already at capacity, such as the Homer
Tunnel, or those nearing capacity.

The nature of journeys between Queenstown and Milford Sound could be reshaped to better integrate Te Anau
into them. And the airport at Te Anau could be upgraded to enable visitors to use it as an access point for travel
to the southern South Island (e.g. with connections to Auckland and Christchurch). These both present
opportunities for Te Anau to increase its share of the visitor market.

Consideration should be given to improved management of visitor dispersal in response to increased numbers of
visitors into Milford Sound, including investigating options such as a Park and Ride scheme from Te Anau.

Mapping regional transport patterns

As part of its role as Regional Tourism Organisation, Venture Southland has undertaken mapping of the routes
taken by Free Independent Travellers which is a large and growing market in both Southland and Otago. Venture
Southland undertakes analysis of meta-data provided by the company Geozone through seven different apps
aimed at the campervan and FIT market. Further information is included on this below.

Consideration should be given to the need for automatic traffic counters that would accurately record traffic
numbers, the type of vehicle (truck, caravan, car) and travel direction in real time. Venture Southland would work
with stakeholders to identify nodes. It is likely that 6-8 traffic counters and 2 mobile counter would be required.










Integrated and optimised planning is crucial to deliver a multi - modal transport system that links air, land, sea and
rail networks.

Considergation should be made of the impact on regional land transport through any change in services provided
from Invercargill Airport. Recent research undertaken on behalf of the Invercargill Airport and Venture Southland,
has revealed considerable suppressed demand, as well as demand for direct flight connections to Auckland. At
present there is significant road traffic out of Southland, driven by use of other regional airports at Queenstown
and Dunedin. Development of the cruise industry and the associated cruise strategy for the region should also be
considered.

Tourism opportunities

Recent investment in tourism product in Invercargill and the Catlins, amongst other locations are part of the
response to increased numbers of visitors to the region and the tourism product development strategy to support
the development of more paid-for attractions for people to enjoy on their visit.

Draft maps showing the increase in availability of product can be found in appendix a.

Cycling represents a significant tourism opportunity:

e Cycling Tourist tend to visit more regions and are more likely to enjoy wine at a vineyard

e Nearly 10% of all holiday visitors participate in some form of cycling while in NZ

e Visitors participating in cycling tend to spend more (avg. $4,900 compared to $3,900) and stay longer (avg.
33 days compared to 16 days)

e Cycling visitors go to more areas {(avg. S regions compared to avg. 3.5)

e Cyclists are highly satisfied with their experience and are likely to recommend NZ as a destination to
others?

The Southland Cycling Strategy, being led by Ride Southland, reflects the importance of this potential market.

Consideration should be given to reviewing further investment requirements required by new tourist products in
the region.

Primary sector opportunities

Venture Southland would welcome emphasis placed on ensuring that functional infrastructure is prioritised for
public, private and freight transport. There would be benefits from seeking a systematic approach and investment
plan to reduce inefficiencies on the road network for example, by ensuring the bridge network is capable of
carrying heavy loads, through replacing key weight restricted bridges. This will reduce unnecessary journeys to
enable businesses to be competitive.

Consideration should be given to undertaking a cost benefit analysis for upgrades of certain routes for freight
transport, which Venture Southland would support.

Consideration should be given to developments in land transport requirements around changing land use such as
proposals for a food processing hub, including increased oat production and sheep milk production and shipment
of these developing product groups to market.

Assessment of the appropriate level of funding to maintain regional competitiveness

3 MBIE, International Visitor Survey, March 2017







The full report is available upon request.

Consideration should be given to greater alignment of revenue generated within a region with regional
investment. Additional funding for roading projects would in turn lead to greater employment opportunities, one
of the priorities of the Regional Development Strategy.

Changing technology

EV charging stations and infrastructure
Venture Southland would like to acknowledge the work completed by Charge Net. This focuses on SH1 and SH6.

Venture Southland has supported promotion of electric vehicles as a transport option to business for the last three
years through including an electrical vehicle on its fleet and promoting the technology to business.

Consideration to include touring routes for tourism for example the Southern cluster, Southland (SH6, SH90, SH96,
SH98, SH99). To enable and support tourism, the Southland regional energy strategy identifies opportunities for
the use of electric vehicles and infrastructure. This project provides an asset to the region which can be built on.

LED lighting

Venture Southland supports the investment made to upgrading street lighting to LED lighting. This meets the
objectives in the Southland Regional Energy strategy but is also regionally significant for tourism opportunities for
promoting Southland as a Dark Skies tourism destination.

Venture Southland commissioned a report on Dark Skies opportunities for the region in November 2017. This work
completed by Paul Wilson recognised the need for lighting requirements (3000K and below) for towns and cities
to be eligible for any IDA Dark Skies status.

Light pollution can be easily controlled and reversed if good decisions are made about public and private lighting.
At present Southland has exceptional quality night skies — with little if any light pollution — on Stewart Island, in
Fiordland National Park and in much of rural Southland. However, in our towns and cities our street lighting and
some key industrial sites are significant contributors to ‘sky glow” which effects our ability to see the stars and
aurora from within our towns and cities. Six key steps are needed to minimise light pollution and maximize the
benefits to Southland of having naturally dark skies.

These are:

1. Commit to a lighting policy across Southland that ensures street lights and other public lighting is designed to
reduce light pollution and aimed downward

2. Ensure the imminent street light upgrade programmes proposed by the Invercargill City and Gore and Southland
District Council’s use LED lights that are correctly aimed downward, are warm white (for reduced sky pollution)
and of appropriate output for the situation

3. Develop improved planning rules for inclusion in District Plan’s to mitigate the effect of light pollution across
both public and private lighting

4. Improve education and recognition of the benefits of a dark sky and provide simple and cost effective lighting
solutions for households and businesses

S. Gain international recognition for the quality of Southland’s skies by establishing the Rakiura — Stewart Island
Dark Sky Sanctuary and Fiordland National Park Dark Sky Reserve

6. Support communities who wish to become internationally recognised as Dark Sky Communities Southland has
a unique opportunity to be world leading as a region because of the imminent plans to replace almost all of the
street lighting in Southland within the next one to two years with LED street lights. If good decisions are made
with respect to these lighting upgrades, then Southland will be well placed to improve the condition of the night
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sky and protect it for future generations. Failure to influence the street lighting upgrade programme will limit the
opportunities for Southland to be a dark sky region and be internationally recognised for the quality of its night
skies

Consideration Ensure the imminent street light upgrade programmes proposed by the Invercargill City and Gore
and Southland District Council’s use LED lights that are correctly aimed downward, are warm white (for reduced
sky pollution) and of appropriate output for the situation

Changing awareness and expectations of risk including climate change

Venture Southland has examined a range of transport factors as part of its Zero Carbon Southland framework
which is in the process of development. A summary of this framework can be found appended to this submission.

Emerging demand for active travel

Cycling

Venture Southland is coordinating and advancing a common Southland Cycling Strategy for the region on behalf
of the SDC, ICC, GDC and ES. A governance group with representatives from the Councils, government agencies
DOC and NZTA and community representatives has been formed to develop a priorities group and deliver the
objectives from the Ride Southland strategy. This group is chaired by Councillor Alex Crackett who has drafted a
submission on behalf of Ride Southland.

The vision of the Southland Cycling Strategy is to aim is to provide quality safe cycling infrastructure and increase
cycling participation so that the people of Southland will gain in health, quality of life and appreciative use of their
outstanding natural environment. Cycling opportunities will contribute to Southland’s socio-economic and
population development by increasing the attractiveness of the region as a family friendly place to live and visit.

Cycling is a popular activity in Southland engaged in by 29% of the region’s population, a higher participation rate
than the average of 24.8% for New Zealand as a whole. However at the same time, there are significant safety
concerns. Southland has a personal risk rating of 63 and a collective risk rating of 3 (NZTA). 56% of respondents to
the 2016 survey were concerned about safety on Southland’s urban roads and 71% were concerned about safety
on Southland’s local roads.

The Southland Cycling Strategy builds on the community’s interest in cycling to develop improved cycling
opportunities and ensuring benefits to Southland’s community through:

- improved health through participation in exercise that reduces the ill-health caused sedentary lifestyles

- improved liveability through encouraging the community to move around in, congregate and meet people
in their neighbourhoods, towns and cities

- lifestyle advantages through opportunities for outdoor recreation and sport participation that contribute
to making Southland a desirable place to live

- provision of a safe, usable and sustainable transport method as part of an integrated land transport
system that meets peoples’ needs and has less impact on the environment » contributing to economic
diversification of the region through attraction of cycle tourists and provision of cycling-related services.

- supporting the development of cycling skills from learning to ride, return riders to enhancing cycling skills
of elite riders

The Strategy also aligns with the New Zealand Government’s actions to provide for safe, accessible cycling as a
transport mode and recreational and tourism activity providing health, lifestyle and local economic benefits.

The Strategy is a guide for local government, agencies, the community, cycling organisations, the tourism industry
and business to develop and invest in cycling opportunities in a consistent, collaborative and sustainable way. The
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approach in the Strategy is geared to the specific needs, situations and practicalities in Southland, including the
scarcity of funds and resources for cycling infrastructure development.

The Strategy covers the different ways people cycle in Southland. It applies four broad categories of cycling -
commuter {or utility) cycling, recreational cycling, cycle tourism and competitive and event cycling — and the range
of cycling styles — road cycling, off-road trail cycling, mountain biking (in its different forms) and BMX riding.

75% of New Zealanders living in urban areas say they would cycle if there were better networks (Statistics NZ
2016). 81% of 2016 cycling respondents believe cycling is a good investment for Councils.

Venture Southland recognises that there are opportunities for developments in cycling infrastructure that will
provide regional and nationally significant cycleway linkages which will support the Government’s objective to
create a high-quality tourism asset which will enhance New Zealand’s competitiveness as a tourism destination
and provide on-going employment and economic development opportunities for regional development.

More than a million people per year use the 22 Great Rides of Nga Haerenga, the New Zealand Cycle trail. Venture
Southland would suggest high priority is given to the development of the following trails, which will link current
infrastructure for great rides and heartland rides to the urban cycleway network in the Southern cities, creating a
healthy and enjoyable experience of cycling in Southland New Zealand for kiwis and international visitors.

Consideration should be given to including key projects from the Draft Southland Cycling Strategy.

Some of the key routes identified as priorities include:
Te Araroa trail

This is a trail of national and international significance. The Invercargill to Bluff section is the penultimate stage of
the Te Araroa 3000km nationwide trail. This trail takes participants somewhere between 100 - 160 days to
complete the length of the country and is a nationally significant trail to ensure that users finish with a high quality
experience. The initial estuary walkway from Invercargill city towards Bluff opened in 2015 and the infrastructure
to complete the Invercargill - Bluff trail requires significant investment to accommodate both cycling and walking
safety on this State Highway 1 section of the trail.

Consideration should be given to the incorporation of the development of additional trails to connect the Great
rides, Heartland rides and urban cycleway networks within the region. Some examples of potential routes are
below







Distance 98 Time 1-2 days Grade 3 (Intermediate)
Having been identified as a future potential Heartland Ride, a route for consideration would be:

From Lumsden head north on the Around the Mountains Cycle Trail for 3 km before turning left down Highway
94, towards Mossburn, for 3 km. Then turn left again onto Dipton-Castlerock Road. Head south on this quiet road
for 21 km. Near Dipton, turn right onto Gorge Street and then left onto South Hilend-Dipton Road. Continue south
to Hundred Line Road, and turn right, then less than 1 km later, left down Riverside Road. About 8 km later, go
left down Highway 96, then right down Highway 6 into Winton, where there are plenty of services. That is 59 km
from Lumsden.

Continue down SH6 through Winton and just south of the town turn left onto Gap Road East. After nearly 2km,
where the road veers left, turn off to the right onto O’Shannessy Road, left onto Thompsons Crossing Road East,
hard right onto Cemetery Road, after 1 km fork left onto Camereon Road, left onto Forest Hill Crossing Road.
Follow the track through the beautiful Forest Hill Reserve and come out at the south end onto Pettigrew Road. At
the next cross roads turn right onto Wilsons Crossing Road and follow this for 10 km in a straight line all the way
to Lochiel-Branxholme Road.

An alternative route south from Winton avoids the loop through Forest Hill ond cuts 15 km off the journey: from
the centre of Winton, head west on Gerrard Rood then turn left to head south on Winton Substation Road, left
onto Lochiel Bridge Road then, after 2 km, turn right onto Lochiel-Branchholme Road and rejoin the primary route
at the junction with Wilsons Crossing Road.

When, after 5 km, this makes a sharp left bend, turn right onto Young Road — a short cut through to Ryal Bush-
Wallacetown Road and so on to Wallacetown. In Wallacetown, turn left onto Highway 99, being careful when
crossing a very narrow bridge just east of the town (stop and wait for a gap in the traffic). Turn right down Steel
Road, left down West Plains Road and right down Gloucester Street and left down Durham Street. This leads to
Highway 1, just next to a big supermarket (35S km from Winton). Use the pedestrian crossing SO metres away to
get across to Bainfield Road, which has cycle lanes.

A few hundred metres down Bainfield Road you can turn left and ride through Donovan Park to get to a holiday
park owned by a couple of cyclists. Otherwise, ride down to the next big roundabout and turn right down Queens
Drive for 4 km to Gala Street. Turn right to ride to the i-SITE and the centre of town. It is 39 km from Winton to
the centre of Invercargill.

Options then exist for cycling from Invercargill to Bluff 28km which is the penultimate stage of the Te ARAROA
New Zealand’s Trail and significant investment is required to accommodate both cycling and walking safety on
this State Highway 1 section of the trail.

The Invercargill to Riverton cycling experience is attracting more and more riders both on the State Highway 99
but also on the informal alternative Oreti Beach or Taramoa routes.

Increasing numbers of Cyclists are also taking the Southern Scenic Route from Fiordland to the Catlins.

Te Anau cycleway raute including Mavara - Te Anau trail potential

37,000 people have used the the Te Anau trails Trust Te Anau to Manapouri track over the last year. There is a
proposal to extend this popular track in a second stage to Te Anau Downs.

Venture Southland recognises the work undertaken by the local councils to develop the cycleway infrastructure.
Venture Southland advocates for the need to develop mapping systems and promotion of current infrastructure
to improve usability.
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thinking about availability of sources of energy; promote central government resources
available for initiatives. This may be through some form of event(s).

e Encourage adoption of any nationally developed green building performance rating tools
(Commercial: Green Star. Residential: Homestar). Councils, businesses and residents
should be encouraged to use these for new build or refurbishment projects.

¢ Develop demonstration projects for sustainable building design and small scale
renewables.

e Advocate for central government to encourage purchase of smart appliances for
replacements, including subsidies from avoided capital expenditure.

Transmission Network

Investment

e Facilitate investment in transmission grid and distribution upgrades as required.

o Work with PowerNet to ensure that Transpower is encouraged to produce adequate
transmission capability, and that this is maintained. Ensure a reinvestment programme is
developed to service generation and industry establishment within the region as
appropriate.

Research

o Facilitate stakeholder discussion around potential goals and initiatives for anticipating
and influencing changing energy demand patterns.

e Promote research into the application of energy management systems, smart metering,
power generation and cogeneration technologies, and industry co-location opportunities.

Infrastructure

o Develop high speed broadband to enable smart grid applications in the future.

o Maintain awareness of fuel cell and other storage developments to inform infrastructure
planning.

s Facilitate co-operation between lines and generation for the development of distributed
energy generation, including identifying and addressing any planning constraints.

o Advocate policies that recognise and protect transmission corridors and networks.

Transport Solutions

¢ |nvestigate the required infrastructure and implications of potential demand for electric
vehicle charging in the Southland context, and facilitate solutions to issues. This could
include participating in trials.

o Review urban infrastructure and spend to enable and encourage transport alternatives
such as walking and cycling, and ride sharing.

¢ Investigate a formal ride sharing system to increase light vehicle occupancy.

¢ Investigate the feasibility of inland hubs to consolidate freight and improve freight
density, energy efficiency, efficient transfer to rail and port.

o Encourage initiatives such as efficient driver campaigns to encourage efficient use of
fuel.

e Encourage the replacement of weight restricted bridges to improve road freight
efficiency.

Fuels

o Facilitate consortiums of larger fuel users to assist with enabling supply to meet demand

for alternative fuel sources, such as blends of sustainable biodiesel.

Encourage local transport operators to investigate alternative fuel sources, such as

blends of sustainable biodiesel, electric vehicles and hydrogen fuel cells.

o Advocate for central govemment to investigate a limit on fuel imports to help build
business case for domestic liquid fuel production.
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e Promote the use of gas options as a substitute or for co-fuelling vehicles.

e Investigate distribution and fuelling infrastructure needed for gas (including hydrogen)
and liquid fuels.

e Encourage organisations to have policies and constitutional documents which enable
teleworking, internet based communication and electronic communication.

Rail
e Encourage continued maintenance of rail networks, and electrification of the network.
* Investigate logistics required to enable effective use of road/rail transport.

Regulatory Reviews and Empowering Policies

e Advocate for changes to the electricity supply rules to encourage smaller renewable
generators to connect to the grid.

o Electricity generation companies, local authorities, and councils should develop a
common approach to ensure that development of new generation is as streamlined and
efficient as possible within the context of the Resource Management Act.

e Progress energy objectives through influencing the development and implementation of
regional land transport strategies and associated plans.

Long Term Plans

e Work with local Councils to encourage the inclusion of proactive policies which facilitate
the development of renewable energy resources and exploration, generation and
transmission projects for consideration as part of long term plans.

o Consider developing a Water Resource Plan and Water Demand Management Strategy.

Legislation

e Monitor legislative code and policy changes, including changes to the Resource
Management Act, and if necessary submit as part of the public consultation.

Encourage review of current legislation which places unnecessary restrictions on
electricity distribution, generation and retailing.

Encourage effective allocation to avoid over allocation of water supplies.

Investigate the establishment of legislation which would see locally sourced energy
resources retained for local use as an import substitution.

Advocate for central and local government to ensure the establishment and maintenance
costs of any infrastructure, monitoring costs and Emissions Trading Scheme costs for
lignite mining are not subsidised by ratepayers or taxpayers. Encourage these to be met
by industry.

Sustainable Buildings

e Develop a detailed programme plan for the following policy packages to encourage
sustainable buildings including council leadership and demonstration: energy efficiency,
renewable supply and thermal comfort; water demand management.

e Encourage energy efficiency and renewable energy projects as part of the council's
building infrastructure and operations.

o Investigate opportunities to require energy plans for new builds.
Advocate for greater regulation nationally on minimum requirements for energy efficient
features in all new buildings, particularly in cooler climates.

o Test power factor as part of electrical certificate of compliance for new dairy sheds.

¢ Promote best practice dairy shed construction for new conversions.

Resource Management

¢ Incorporate the National Policy Statement on Renewable Electricity Generation and give
effect to it in regional policy statements, regional and district plans.
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Work with regional and local Councils as part of a review of the Regional Policy
Statement, and regional and district Resource Management Act plans to ensure that
these reflect energy needs in this strategy.

Ensure the Regional Policy Statement notes the potential impact of CO2 equivalent
emissions on Southland’s image.

Advocate that establishment and maintenance costs of infrastructure, monitoring and
Emissions Trading Scheme costs should be fully paid by the industry, and not subsidised
by tax or ratepayers.

Facilitate and encourage open communication between the public and developers
around large scale developments.

Ensure flexibility in plans for land and water use with regards to hydrogen production and
distribution.

Enable flexibility and discretionary authority with regards to new and emerging
technology.

Consider how to balance the positive effects of sustainable electricity generation against
adverse environmental effects in a plan.

Place the onus on developers to describe clearly how environmental effects will be
mitigated.

Planning and policy should preserve the land corridors for energy transmission that exist
and recognise that there may be requirements for new corridors arising from the need to
connect renewable generation to load centres. Plans should consider facilitating
renewable electricity generation for remote sites, such as mini-hydro, biogas or wind
turbines, where the upgrade of the transmission lines is uneconomic.

Promote planning for appropriate allocation of natural resources for the development of
renewable generation to assist security of supply (to cope with peak load times and
future overall demand).

Provide for technologies in this strategy, and certain levels of micro-generation activities
as permitted, controlled, or discretionary (restricted) activities.

Aliow for the establishment of alternative fuel distribution infrastructures, particularly in
urban areas.

Develop a set of criteria to identify where wind generation would not be suitable and
make specific provision for wind generation and its connection to the grid or local
reticulation in remaining areas by making it a permitted or controlled activity.

Regional and district plans need to give consideration to the prospect of pipelines and
fuel storage requirements for gas distribution.

Energy Sector Skills and Training Programme

Identify local skill gaps and address these with appropriate training.

Encourage local up-skiling to meet demand for services such as energy
assessments/audits.

Encourage plumbers to undertake training in solar water installations, to build capacity
for installations.

Create a stakeholder group who can assist with clarifying a vision and strategic direction
to assist with the Southern Institute of Technology energy centre of excellence.

Energy Generation Opportunities

Promote increased generation capacity to meet demand and achievement of the 90%
renewable electricity target.

Promote the establishment of cost effective reserve generation capability in Southland.
Advocate for the removal of tariffs such as the High Voltage Direct Current tariff for the
Cook Straight as these are discouraging investment in renewable energy projects in the
South island.
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¢ Encourage co-location of complementary industries by:
— ldentifying potential industries in Southland that could benefit from co-location (for
waste streams, including waste heat) and promote these opportunities.
— Ensure plans indicating industrial zones are flexible enough to enable facilities inputs
and outputs to be matched, including the development of energy generation nearby.
-~ Establishing a database of commercial waste stream and heat, and attempt to match
these with new or existing developments.
o Facilitate and encourage open communication between the public and developers
around large scale developments.

Remote Areas

¢ Investigate energy storage options for energy generated on Stewart Island.

e Identify key locations within Southland where communities are at most risk from a
dependence on fossil fuels, or are subject to significant energy price barriers. Ensure
that any peak oil vulnerability assessment includes these communities. Work with
national partners to develop local solutions for these at risk communities and seek
funding solutions, which may include renewable energy investments.

e Promote small-scale renewable energy development in remote areas.

Gas

e Investigate ways to mitigate the greenhouse gas implications of using coal seam
methane as a transport fuel.

Wind Energy

¢ Encourage wind farm developments in Southland in appropriate locations.

e Facilitate the establishment of wind monitoring and enhanced wind mapping to identify
suitable zones for wind generation and ensure that appropriate RMA planning provisions
are made, including making it a permitted or controlled activity.

o Secure funding for study to monitor large scale wind generation opportunities on Stewart
Island.

e Encourage the assessment and utilisation of opportunities relating to wind power and
storage options, including pumping projects.

Coal and Lignite Reserves

e Ensure that if lignite reserves are extracted, local social and economic benefits are
maximised, and any associated adverse environmental impacts are adequately avoided,
remedied or mitigated.

e Ensure local community needs are addressed with any resource development.

Qil Reserves

e Ensure that if oil reserves are extracted, local social and economic benefits are
maximised, and any associated adverse environmental impacts are adequately avoided,
remedied or mitigated.

¢ Request that oil spill recovery equipment be located within Southland to ensure quick
recovery in the event of a spill.

Solar Energy

¢ Promote the establishment and ongoing monitoring of solar energy opportunities for
Southland.

e Undertake ground truthing to test accuracy of NIWA solar mapping tool, and encourage
appropriate use of the tool.

¢ Encourage widespread uptake of small scale photovoltaic where appropriate.

e Encourage widespread uptake of small scale solar water heating:

o Establish a solar saver scheme in Southland, if after a pilot the benefits are proven and
scheme is practical to be implemented.
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Develop guidelines for schools and community facilities to assess solar hot water heating
opportunities.

Biomass

Facilitate algae to biodiesel initiatives in the region.

Continue to monitor viability of liquid biofuels production from crops, basing the value
case on net positive energy gains; maintain awareness of associated land requirements.
Investigate the opportunity for the wood industry to develop liquid fuels, such as
generating diesel using the Fischer-Tropsch or other process.

Investigate opportunities for generating energy from waste, including heat, electricity and
transport fuels. Ensure avoidance of ETS costs are included in any cost benefit analysis.
Investigate the opportunity to target forestry waste.

Monitor the commercialisation of the Scion Waste2gold process as a disposal route for
sewage sludges that have nitrogen and phosphorous rich by-products.

Re-examine renewable sources of energy (including biogas), and where appropriate
promote them for use in the dairy industry.

Actively promote the wood energy sector development in Southland through a range of
actions, including matching demand with supply streams.

Investigate the economics of using forestry residues and short rotation crops as an
energy source.

Investigate the opportunity for creating incentives for promoting the use of woody
biomass thus avoiding capital costs of grid upgrades and utilising avoided capital costs
to fund these.

Encourage local manufacturers to research and develop improved technologies that
contribute to the economic uptake of biomass as an energy source.

Marine Energy

Assist in identifying suitable sites for marine energy.

Secure Industry and Attract New Industry

Promote the development of secure and reliable energy supply for existing industry.
Promote the development of energy opportunities to encourage the attraction of
appropriate industry to Southland.

Encourage the development of GreenStarTM rated commercial buildings.

Investigate the opportunity for Southland to offer itself as a pilot location to test
co-ordination and logistics for green hydrogen production.

Investigate options for addressing compliance and safety issues associated with the use
and storage of hydrogen.

Investigate technologies and practices that would reduce on-farm water use.

Maintain an awareness of Carbon Capture and Sequestration technologies for potential
application in Southland.

Research and Development Opportunities

Maintain awareness of options for photovoltaic silica based production opportunities.
Assist project developers with investigating and undertaking feasibility studies on
projects which utilise renewable energy sources (small scale wind energy, solar, bio-
energy etc).

Facilitate a co-ordinated industry response to the roll out of smart appliances, smart
metering and electricity pricing that encourages the uptake of these appliances.
Investigate the broader benefits of bio-char to soil health, and advocate to central
government for the inclusion of soil carbon into the Emissions Trading Scheme if
appropriate.
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Local Manufacturing and Servicing Opportunity

Promote awareness of potential manufacturing and servicing opportunities:

— Solar energy componentry

— Heat management and recovery systems

— Hydrogen cell technology and systems

— Marine energy technology

— Photovoltaics

— Energy metering and control systems for grid interface

Encourage local industry to purchase local carbon credits.

Promote minimisation of CO2 equivalent emissions, the development and use of
environmentally sustainable sequestration opportunities and the implementation of
carbon offsetting initiatives.

Monitor developments in superconductor research and investigate local opportunities as
technology matures.
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This strategy examines a number of possible future options. It becomes clear that there are
some long lead times involved with regards to new technology. This time should be used to
ensure that the regulatory and compliance environment enables the development of
alternative technologies to be carried out within a user friendly, socially and environmentally
acceptable framework. There is an opportunity to become a test market and advocate for
such technologies, which may in itself have economic benefits for the region and future
export opportunities for local businesses who could be engaged in this work. Following
public feedback on the draft version of this strategy, we can now paint a combined long term
vision for the energy future of Southland, and can use this to prioritise the strategic actions in
this document.

Two new strategic opportunities emerged from the review. One is the potential use of gas as
a local transport fuel. The other is the possibility that the waste from industry, such as dairy
farms, could be used to provide energy from waste, which may have the potential to
significantly reduce electricity demand as well as avoid environmental harm. It was also clear
from the investigations that there was an immediately available opportunity to avoid capital
expenditure on distribution assets if more attention was paid to the quality of demand, with
corrections for power factor and avoidance of micro peaking by installing soft starting on
dairy shed loads.

This updated energy strategy for Southland outlines the strategic actions needed to ensure
Southland has a secure and cost effective energy supply, to enable and foster community
and economic development, while acknowledging that maintaining our environment's health
underpins the ability for this development to occur.

Energy, its availability and its cost, will be hugely important factors in determining the
standard of living Southland people will enjoy in future. So this is an important document and
I wish to acknowledge the significant effort from Venture Southland staff, and funding
received from the Energy Efficiency Conservation Authority and Environment Southland.

TR 4
. ! v‘/ - ."/’ S /

Robin Campbell
Chairman of the Venture Southland Directorate
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2.4 Key Principles
The principles used in preparing this strategy are:

¢ Southland has diverse energy resources, including significant renewable energy
resources, which can be utilised to improve community and economic development in
the region.

e Community and economic development is reliant on maintaining a healthy environment.

¢ Secure and cost effective renewable energy supply is achievable by implementing an
integrated regional energy strategy.

¢ Future demand can be met by: Promoting energy efficiency;

- Encouraging the effective use of energy resources;
- Encouraging the use and development of renewable energy resources;
- Investing in local exploration and generation opportunities.

¢ Energy conservation practices and renewable energy technologies offer significant
benefits to users.

e Southland’s energy challenges and opportunities should be considered within the context
of global issues. These include:

- Increasing energy costs, including oil price

- Supply chain risks associated with accessing fuel, particularly transport fuel such as
diesel.

2.5 Methodology

In order to update the Southland Energy Strategy, Venture Southland commissioned
Aurecon to undertake a review that has informed this document. As part of the review, a
stakeholder workshop was held on 24 June 2010 as an open forum and was attended by
approximately 40 stakeholders from inside and outside the region®. The workshop was
facilitated by five senior executives from Aurecon, who were specialists in different areas of
energy technologies, industries, and planning. The workshop consisted of two small-group
discussion sessions which reported back to the group as a whole, giving the stakeholders
attending the workshop as much opportunity as possible to contribute ideas and opinions.
Their interests and concerns were reflected in the review and have been incorporated into
this updated strategy.

This draft version of this document was made available for public comment in May 2011 on
www.southlandnz.com, and 21 submissions were received, along with a few phone calls and
one late submission. Overall the quality of submissions was noted by the Venture Southland
board as being of exceptional quality. The views of the submitters have subsequently been
incorporated into this document. Submitters were asked to indicate which areas they felt
were higher priority for progressing, these have guided the priorities for implementation.

“l just want to say that I'm impressed by both the approach taken in, and the wide scope of,
this draft Strategy - it's excellent that you are covering issues such as fuel poverty. “
Tim Jones

* Stakeholder Workshop Notes in Appendix |.
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3.2 Increased Worldwide Demand for Energy

Population growth and increasing wealth of developing nations leads to an increase in
demand for energy. Historically, energy security has been understood as defence against
supply disruption and price instability. Within this mindset, protecting the status quo is
paramount. Yet dynamic trends, including the sharp rise in demand from newly
industrialising economies, green house gas induced global warming and the increased
availability of alternative energy technologies, mean that protecting traditional energy
practices will make us far less secure, and less competitive, in the future. This is in addition
to the threat that climate change poses to energy infrastructure. These are not issues for the
energy sector alone, and therefore require urgent attention. The return to high and volatile oil
prices after 2005 reinforced the link between energy prices, profits and economic stability for
most businesses and society as a whole.

3.3 Climate Change

Climate change creates many risks and uncertainties for society and industry. Anticipated
disruption around energy, water and other critical natural resources pose new political,
economic and human security challenges.

We know that to keep global warming to 2°C above historical levels requires a step-change
in the way energy is produced, transported and used. But international progress has been
slow. The Copenhagen Accord of 2009 lists actions that the governments of over 100
developed and developing countries propose to take to achieve this, but there is no binding
legal commitment. Until now, supply concerns and relations with energy have tended to
dominate national energy policies, but this is changing. Energy efficiency plays a vital role in
future strategies to limit global warming. Energy efficiency will be the mantra of governments
trying to ensure both national security and CO, equivalent reductions, and energy users are
increasingly central in this vision. Energy efficiency is also vital for economic
competitiveness and insulates companies from the worst of the energy price volatility.

The International Energy Agency say demand for all sources of energy will increase. “Oil
remains the dominant fuel in the primary energy mix to 2035”, with demand for coal rising to
around 2020 and declining towards the end of 2035. “The use of modern renewable energy
— including hydro, wind, solar, geothermal, modern biomass and marine energy — triples
between 2008 and 2035, its share in total energy demand increasing from 7% to 14%."®
Renewable energy has moved into the mainstream and is now supplying the majority of new
electricity generation. This trend is also shown in New Zealand, “1340 MW of new
renewable-generating capacity was consented in the past year (2011) with no new fossil-
fuelled plants. This is a fivefold increase in renewables consented as compared to the past
decade, with most growth pre-ETS being fossil-fuelled.”

¢ International Energy Agency (2010). World Energy Outlook 2010.
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3.4 Constrained Mineral Resources

Limited availability around the world of rare earth elements and key ores required for
manufacturing of energy efficient technologies will place constraints on technological
solutions. In particular this limits energy storage options by way of batteries. Mineral
resources are a constraint on all development, including conventional and new renewable
and energy efficient technologies.

3.5 Implications of a Non-Fossil Energy Future

Meeting the dual challenge of maintaining stable energy services in the short term, without
jeopardising them in the long term, means reformulating ‘energy security’ as ‘securing the
transition to a low or no carbon economy’. This cannot be based purely on access to
affordable units of energy, be it litres of fuel or kilowatt hours (kWwh), but rather one which
prepares for a long-term vision of efficient, clean, safe delivery of energy services to meet
societal needs.”

At the global level, there is little sign that energy demand will go down, with ‘business as
usual forecasts suggesting a 40% increase by 2030. This will require $26trn of investment —
some 1.4% of global GDP*. Given the global negotiations to radically reduce emissions, and
the finite nature of conventional fossil fuel sources, a rapid movement towards a highly
efficient non-fossil energy future would seem to be the logical investment choice.

For energy businesses, the higher upfront investment costs, technological uncertainties and
lack of confidence in the short-term economics (compared with conventional fuels) raise
problems and risks. These include the dangers of changes in policy or higher costs
associated with being a first mover. Businesses in the wider economy also need to be
aware of the changing energy context their operations and supply chains will rely on.
Businesses that can adapt their activities to benefit from emerging energy trends and
manage the risks will gain an advantage over their competitors.

As transport costs increase, it is likely that there will be a greater emphasis on utilisation of
locally produced products, particularly for food and potentially fuel. It is also likely that areas
such as Southland and indeed New Zealand as a whole will have to seriously consider
developing high value and value added exports rather than relying on high volume low or
variable value commodity products as a source of export income. This raises an important
question of if there should be a shift from food to bio-fuel production. Balancing land use for
demand for food vs fuel will likely require consideration within a local, national and
international context, on whether or not this is left to the market to decide, and some
research on this topic has already been undertaken™. It is possible the two can be
complementary. Either way, there is no doubt that the health and productivity of soils in
Southland is one of the region’s most valuable assets that should be protected.

In order to reduce transport costs, greater emphasis will need to be given to production
automation, high speed communications and non traditional work practices, with possibly a
trend towards work teams collaborating in geographically diverse locations, relying less on
commuting to and from offices or international travel but increasingly relying on online
collaborations.

"2 loyds (2010). Risk Insight Sustainable energy security: strategic risks and opportunities for business.
" Lloyds (2010). Risk Insight Sustainable energy security: strategic risks and opportunities for business.
' Nimmo-Bell & Co (2009). Food prices and biofuels update.
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5.2.2 New Projects of National Significance

It is important not only to consider potential location of new generation opportunities, but
where the potential users of that energy are located. For example, wave energy in coastal
areas needs to be close to demand points to be viable. Other large scale sources becoming
available within the immediate area and in the foreseeable future include:

e Ciutha hydro development. Development of Clutha hydro would create surplus energy in
lower part of South Island;

o Possible shale gas. Overseas developments have technically released large quantities of
shale gas. The Orepuki oil shales may be amenable to this technology;

e Methane hydrates. The development of large scale methane recovery from the plentiful
methane hydrates offshore in the North Island, taking an optimistic view, may reduce
electricity demand and produce a surplus in the South Island;

o Waste processing. Technology to utilise waste to generate electricity and by-products
that will enhance soil health in the region may become essential as other means of
waste disposal become proscribed by compliance issues or simply uneconomic.

Local stakeholders have also asked the questions: would locally controlled distribution
infrastructures be more appropriate, and can many competitors achieve competitive
economies or does the inefficiency of multiple small operations impose both energy and
economic penalties.

5.2.3 Dry Season Reserves

During a dry season, the inability for New Zealand's hydro and South Island power
generation to cope with industry power demand has become an acute issue which needs to
be addressed. Although this is a national issue, it has an impact on South Island industry.
The last dry season crisis accurred in 2008; it was the driest season on record for the hydro
lakes. In Southland, it was fortunate that at the time, the Tiwai Aluminium Smelter,
Southland’s largest energy user, was not operating at full capacity due to a switchyard
transformer failure. The smelter, being the only user of the Manapouri hydropower, regularly
voluntarily reduce their energy consumption in order to reduce demand to prevent power
cuts and save on peak energy costs. Other than the smelter, the rest of Southland’'s
electricity comes from the grid, so even though climate change means Southland is
predicted to get slightly wetter, less rain elsewhere is a risk to our local supply of electricity.
In summary, dry seasons affect production, hence affect our export industry. Industry
investment can also be limited because of perceived risks associated with business
interruption.

Climate change predictions indicate warmer and wetter weather in general, although there
are higher instances of drought also predicted. Water performs a role storing energy, often in
the form of dams. Therefore it is expected that a higher priority will be placed on searching
for and developing solutions to the problem of a lack of seasonal reserve generation.

Solutions to this problem are likely to be located near demand points. It is also important to
note that there is one identified issue which is preventing investment in generation in the
South Island. The High Voltage Direct Current (HVDC) tariff which applies across the Cook
Straight is seen as a disincentive for investment in South Island power generation. This tariff
should be abolished.
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It is also worthy of note that the RPS will guide Environment Southland’s updating of the
Regional Air Quality Plan. This plan will place limits on emissions of particulates, potentially
more stringent that current limits. During the submission process, even industries such as
Solid Energy supported such reviews, noting they “found the regional air quality plan to be in
need of updating, whereas both Canterbury and Otago have very strong plans with real limits”.
This will have a flow-on impact on sources of energy used by industrial and residential users.
This has potential to drive demand for cleaner buming fuel sources, particularly for those
currently using coalllignite for heat. However, this could also impact on electricity demand, for
example with increased heat pump use. Current pricing of fuel sources would indicate that
electricity would be the most expensive energy source option, with wood chips being the
cheapest per unit of energy, even when compared with coal/lignite. However, larger users may
have negotiated different rates than those publicly available.

5.3.2 Implications for Regional and District Planning

The current regional and district plan provisions will require revision to adapt to new technologies
and issues that have arisen since these plans were implemented. There are a range of
emerging issues, including national energy needs, security of supply issues, renewable energy
generation, maintenance of existing infrastructure, energy efficiency, climate change and the
emissions trading scheme, the impacts of bio-fuel production and Resource Management Act
consenting issues. Consideration should be given to the following issues:

¢ District Plan timeframes are 10 years (with the opportunity for earlier reviews) — therefore
it is reasonable for the Energy Strategy to look 10 years ahead to anticipate likely energy
technology developments and allow for them. However, a 20 year horizon would be
more useful to enable new and emerging technologies.

« Provision for emerging technologies in the Regional Policy Statement and Regional and
District Plans (eg no current reference to wave and tidal action generation in Regional
Coastal Plan).

¢ Provision for short term solutions which may be needed in response to volatility in energy
price and supply.

« Provide for certain types and levels of energy generation development (wind monitoring
masts, new prototype generation and micro-generation activites as a
permitted/controlled activity).

¢ Facilitation of the establishment of alternative fuel distribution infrastructures, particularly
in urban areas. For example power points for electric vehicle charging, CNG or LNG fuel
from coal seam methane, possible hydrogen distribution.

o How voluntary targeted rates can be utilised to encouraged desired changes to our
energy inefficient buildings.

The Regional Land Plan and District Plans of Gore and Southland protect landscape areas of
the hills which can represent a significant barrier to the development of wind farms. It is
recommended that plans acknowledge the importance of existing and potential wind generation
locations and infrastructure and include policies and methods that enable wind energy to
contribute to the regional and national energy needs. Some submitters on the draft version of
this strategy identified a desire for applications for wind turbines to be processed on a case by
case basis through the RMA in the context of the National Policy Statement on Renewable
Energy. While it is agreed the selection of suitable sites for the development of wind turbines
should be considered on the merit of the application, under the terms of the RMA
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Local councils will be encouraged to recognise the need and role of wind electricity
generation to meet future energy demand and the national targets for renewables, and give
consideration on methods of accommodating these within their respective plans and energy
statements. There would appear to be significant merit in adopting a permitted activity
approach towards the development of wind turbines in some modified landscape areas. A
set of criteria should be developed to identify where wind generation would not be suitable
and make specific provision for wind generation and its connection to the grid or local
reticulation in remaining areas.

* Recognise the need to achieve balance between environmental considerations and
energy needs, especially in light of New Zealand's commitment to Kyoto Protocol and
possible land use implications arising from the Emissions Trading Scheme.

e The ‘blanket’ overlays of important landscapes need to be reassessed and specific areas
identified which are not suitable for wind farm development, biofuel production or carbon
farming.

o Effects on landscape are not forever (eg wind farms and forests have a lifespan).

e A set of criteria should be developed to identify where wind generation would not be
suitable and make provision for wind generation in remaining areas.

o Sufficient flexibility should be incorporated in planning to allow for biofuel and carbon
farming as a land use in appropriate areas.

Planning frameworks should provide an efficient path for the upgrade and expansion of
existing facilities, recognising that in some circumstances there can be advantages to
upgrading existing energy facilities where feasible rather than constructing new ones. While
the increased demand from population growth is likely to occur relatively slowly, electricity
demand patterns in regions can change dramatically as land use and demand-side
technology changes. This is evident with the large scale dairy conversions in Southland,
which not only increased demand, but changed annual and diurnal demand patterns. It is
important that existing infrastructure can be upgraded without constraint. Councils must
manage land use activities within transmission corridors and on identified strategic routes.

One of the key barriers to distributed small scale generation projects, which often have a low
level of environmental effects, is the consenting requirements of the RMA and Building Act.
District Plans do not make the distinction between small and large scale projects and effects.
Plans should consider facilitating renewable electricity generation for remote sites, such as
mini-hydro, biogas or wind turbines, where the upgrade of the transmission lines is
uneconomic. The proposed NPS for renewable energy generation will provide guidance on
consenting issues to remove the barriers for micro generation such as photovoltaic, micro
wind and micro hydro systems. Such systems have several needs as well as advantages:

e System development to allow grid backup, however this is not required.
e Economic benefit should be available to owners from surplus generation fed into the grid
e These systems help achieve national and international targets

e These systems help protect the area against rising fossil fuel and electricity costs,
including those associated with the Emissions Trading Scheme (ETS).

e Increases security and diversity of supply and assists with existing and future
transmission/distribution constraints as well as assisting with avoidance of transmission
losses.

o Low level of environmental effects.

Page | 27















5.3 National Policy Statement on Renewable Electricity

The National Policy Statement (NPS) on Renewable Energy came into effect in May 2011.
The purpose of the Policy Statement is to assist decision makers by setting out clear
objectives on renewable energy and the control of greenhouse gas emissions. The intention
is to clarify the government's position on the benefits of renewable energy and promote a
nationally consistent approach to balancing the competing values associated with the
development of renewable energy resources. Decision makers are required to weigh up the
national benefits of renewables. The environmental effects of smaller scale energy
developments, including distributed generation, are also clarified so that local authorities and
industry bodies can enable acceptable smaller scale projects to go ahead without undue
delay and administrative cost.

Councils have to incorporate the NPS into their regional policy statements, regional and
district plans, and must give effect to it, including considering it when deciding whether to
grant consent applications.

Renewable electricity infrastructure plays an essential role in the functioning of the region
and results in positive effects and national, regional and local benefits which should be
promoted within the regulatory regime. The benefits to be derived from renewable energy
include: security of supply; reduction in greenhouse gas emission; reducing dependence on
the national grid; reduction in transmission losses; reliability; reduced dependency on
imported energy source; reduced exposure to fossil fuel price volatility; industry and wider
development benefits; and contribution to the renewable electricity target. The potential for
further development of renewable energy resources should also be provided for. The
foliowing notes important related considerations for RMA plans which will assist in giving
effect to the NPS:

¢ Planning provisions should recognise and provide for the existing use of the renewable
resource for electricity generation in the region and recognise that there is significant
potential in the region for additional renewable electricity generation at any scale.

¢ Planning provisions should be enabling and proactively facilitate existing and new
renewable energy generation activities.

¢ Wind energy is expected to take a greater share in electricity generation in the future and
is crucial to the electricity system.

» Emerging renewable energy technologies, including marine energy, are also expected to
play a role in providing energy in the future.

* Provisions should recognise that electricity generation facilities are required to locate
where renewable energy resources exist and that there are functional and technical
constraints associated.

e Wind energy is expected to take a greater share in electricity generation in the future and
is crucial to the electricity system.

o Activities in the vicinity of infrastructure and utilities may lead to adverse effects which
compromise electricity generation from renewable energy resources. This includes
activities such as subdivisions and may include activities in neighbouring districts
creating cross-boundary issues.

o There is an opportunity to provide for flexibility and innovation in the area of small-scale
renewable energy technologies and planning provisions should reflect the nature and
scale of the effects associated with small-scale generation which are likely to be minor.
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and thermal comfort measures. As with the Nelson Solar Saver Scheme, the programme
could develop a ‘one-stop-shop’ to support prospective developers and renovators to
make more sustainable and energy efficient building choices.

e Water demand management: Evaluating the savings potential for Southland region from
commercial and residential water demand management, building community awareness of
water issues, including the potential conflict between agricultural and community use, and
developing implementation programmes to support improved efficiency.

The report provides a broad overview of the range of initiatives that could be pursued within
each of the three recommended policy packages. Further detailed analysis would be
necessary to develop an implementation plan for the region. Some specific actions are
recommended as next steps in the process:

1. Work jointly across all four councils in the region to develop a detailed programme plan
for each policy package.

2. Evaluate the potential of each policy package, including consideration of cost of
implementation, likely effect on the building stock, costs and benefits to the community.

3. Consider developing innovative approaches that utilise the region's strengths and
opportunities to implement the packages. For example, retrofitting sporting or community
facilities as a means of demonstrating what is possible to the community.

4. Identify and partner with relevant stakeholders to engage in the development and
implementation of the policy packages. This should include central government, in
ensuring national guidelines and standards are able to incorporate Southland’'s specific
regional situation.

5. Deepen the assessment of the condition and performance of the region’s non-residential
building stock, and identify sustainability priorities for that building stock.

6. Give particular consideration to the following actions:

e appointment of an Eco Design Advisor, shared across the councils to address the
need for independent advice

o develop methods to apply the Home Star residential performance rating tool with
ratepayers to utilise this as a communication tool between stakeholders

e partner with community groups to upgrade insulation and heating under the EECA
Warm Up New Zealand Campaign

o establish a Building Cluster to build industry capability through knowledge sharing,
case studies and collaborative demonstration projects.

It is important that any policies or incentives for energy savings are considered holistically by both
local council and regional councils as a package, in order to pre-empt unintended consequences.
For example, actions such as encouraging use of energy efficient appliances may drive up
demand for heat pumps. This may reduce energy demand if replacing fan heaters, but when used
as a replacement for fuel bumers it uitimately increases electricity demand. On the other hand this
would also result in positive health benefits by reducing particulate emissions. It would be
beneficial for other stakeholders to be invited to work with council staff in workshopping these
policy options, to provide advice on unintended consequences, but also enabling the opportunity to
build on the success of existing schemes such as the Southland Warm Homes Scheme. The
policy package around water demand also has indirect impacts on energy.
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A mechanism which should be explored as part of these policy packages is the use of
voluntary targeted rates. EECA have suggested this proven mechanism could assist with
insulation and clean heat, and Environment Southland have committed to considering this as
part of their long term plan.

EECA has a range of information which could assist in the implementation of this action,
including new studies associated with the Building Energy End-use Survey being undertaken
by BRANZ and the Primary Sector End-use Survey being undertaken by Statistics
New Zealand.

It was noted during the public submission process that local govemment may create
disincentives to the strategies for renewable energy and sustainability within the region.
Disincentives such as high consent fees, complicated and complex consent applications and
procedures, and staff discouraging new ideas or being negative about the use of sustainable
and renewable energy features. It is noted that local government does not actively create
disincentives, but seeks to recover costs to be fair to ratepayers. It is acknowledged that
local government could streamline some of its consent processes to encourage desirable
activities such as that being explored with the solar pilot. This could be discussed during the
proposed council process for workshopping policy packages for sustainable buildings.

In many situations, we see buildings with an expected life span of 50 years or longer being
designed without consideration of the energy costs of that building over that time.
Independent advice during the time of design can help, and councils who have employed an
Ecodesign Advisor within their building compliance teams have found this to be the case.
Some, who are building, intend to lease the space or on-sell, and hence lack the motivation
to design for low operating energy costs into the future as they will not be the ones paying
this cost.

This problem even exists in council's own infrastructure, where a higher initial investment is
sometimes needed to give long term cost savings in energy, as there is a perceived lack of
public support. Requiring new builds to have energy plans as part of their resource consent
or building consent could ensure new builds are energy efficient, to ensure that the legacy of
cold, unhealthy and energy intensive living conditions are not passed on to future
generations. Southland could lead the way in developing the standards and regulatory
framework for our situation. If regulation for new builds was combined with finance schemes
for retrofits, and good independent advice, this could be an effective approach. For example,
council could find a way to build and certify local remodelling businesses who specialise in
energy conversions, develop schemes to finance the conversions with pay-back from future
realised capital gains, and require that home insulation and clean heat conversion standards
be met on all buildings whether new or existing.

The implementation of this strategy needs to involve setting specific targets. It is logical that
these targets should align with EECA’s Statement of Intent, as this will ensure that any
central government assistance is captured at the time it is available. The draft NZEECS
target is by 2015, 4PJ of savings and historical trends of increasing energy use by
households levelling off. The outcomes include:

e Warm, dry and energy efficient homes with improved air quality to reduce ill health and
lost productivity.

e Better consumer information to inform energy choices — awareness leads to action,
greater understanding and better choices by consumers.
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With regards to business, the draft NZEECS targets by 2015 include: 21PJ savings and
14% improvement from commercial and industrial sector energy intensity levels, 10%
reduction in energy use per full-time equivalent in the public sector, 4% improvement in
kilometres travelled by land by 2015, 90% electricity being generated from renewable
sources by 2025. The outcomes include:

e Enhanced business growth and competitiveness

¢ Greater value for money from the public sector

s More efficient transport system with greater diversity of fuels and renewable

» Efficient renewable electricity system supporting NZ's global competitiveness.

Any targets set need to be monitored, which can be difficult. One way to monitor is to use
the number of people who participate in government assistance programmes. The following
targets are based on the EECA outputs for 2011-2014, with the Southland target for

residential programmes being 2.18% of the national target, which is representative of the
regions population.

Indicator Target 2011-2014
NZ Southland

Number of Clean Heat subsidies accessed in 510 1

Southland (CSC holders)

Number of pre-2000 houses insulated through the 107,500 2,344

Warm up NZ: Heat Smart programme

Number of efficient heaters through the Warm up 20,000 436

NZ: Heat Smart programme

Number of Homestar™ assessments for both new n/a 30

homes, resale of existing and rental housing

Number of Greenstar buildings n/a 3

Since the Looking After the Future report was published there have been structural changes
to the Home Energy Advice Centre (HEAC). The HEAC was established by the Community
Energy Network and the service was available via free phone, email and home visit in
Auckland, Wellington and Christchurch. Services were available outside these areas online
and for the cost of a toll call; the service was not widely promoted in Southland due to
funding constraints. The pilot scheme won the Community Award at the 2010 EECA Awards.

From winter 2011 it is expected the service will be operated through a network delivery
model. This will include a Community Energy Network managed website and 0800 number
linked to regionally-delivered services. Community Energy Network will administer training,
technical manuals, delivery protocols and quality assurance to members who wish to
participate in the programme. Awarua Synergy is a member of the Community Energy
Network with an interest in delivering local advice services under this model. In future, other
not-for-profit organisations, such as Environment Centres, may also be part of the network.
Local provision of this service should be considered as an option when workshopping the
policy package for energy efficiency.

Page | 46







































Years 2005/10 | 2011/15 | 2016/20 | 2021/25
:::::‘I) log harvest volumes ('000m*® per 1688 2102 1890 4813
Landing residue supply ('"000m? per annum) 83 105 95 241
Heating energy (TJ) 247 312 283 717
Power (MW) 8 10 9 23
Cutover residue supply ("000m? per annum) 113 139 102 277
Heating energy (TJ) 336 414 303 824
Power (MW) 11 13 10 26
Hauler cutover supply ("000m? per annum) 157 193 142 385
Heating energy (TJ) 467 574 422 1145
Power (MW) 15 18 13 36
Total residue ("000m? per annum) 353 437 339 903
Heating energy (TJ) 1050 1300 1009 2686
Power (MW) 33 41 32 85
F;;glr::‘tae:er apr::ﬁ;s)smg residue produced 369 418

Heating energy (TJ) 1803 2043

Power (MW) 57 65

Predicted non-processing residue available 32 37

(‘000m® per annum)

Heating energy (TJ) 156 181

Power (MW) 5 6

These figures are produced only as an indication as to where the waste streams may fit in
any strategic planning. The scenarios generally predicted a steady increase of recoverable
volumes of wood over the coming years, reaching over 1,000,000 cubic meters per year in
one scenario by the early 2020s. Some scenarios predict a drop in recoverable volume
available after 2034. This is because the modelled scenario assumes a declining yield
harvest after the forests planted in the 1990s have been harvested.

Analysis for Douglas-fir availability shows a steady increase in the volume available starting
from the early 2020s, reaching a maximum of around 900,000 cubic metres with large
growers dominating the production. Small growers are unlikely to produce any meaningful
volumes of harvest until after 2035. The modelled scenario assumes a declining yield of
Douglas-fir volumes after 2050 due to harvesting the forests planted in the late 1990s.
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The assessment contains a number of specific recommendations including the formation of
a regional bio-energy cluster to strategically coordinate some of these activities. This is a
proven concept for other parts of New Zealand and if enacted for Southland could speed up
the establishment of a well co-ordinated supply chain, and facilitate addressing any supply
related and logistical challenges into the future. A cluster could begin by establishing a
Memorandum of Understanding, and consider progressing to a formal legal structure if
desirable in the future. This group would have potential to evolve to become a regional
ESCo (Energy Supply Company). Its initial focus would be wood, but it should not limit itself
in this regard as this cluster could act as a building block for future large scale biomass to
liquid fuel, biomass to wood gas, and biomass to electricity opportunities. A group working
collaboratively in this way could also advocate for grants to subsidise the development of the
renewable non electric energy sector to reduce the need or alter timing for grid upgrades.
While this concept is unlikely to be an option with the current set up, it could be investigated
further.

Some initial areas of focus include:

¢ Identifying energy efficient methods of drying chips, including looking for suitable
microclimates to for air drying.

o Enacting strategic actions to stimulate demand and address barriers: determining and
promoting a single information portal, promoting wood energy (particularly for
commercial and industrial applications) with agreed consistent key messages, promotion
of co-firing (where appropriate), encouraging sustainable procurement policies to ensure
whole of life costs are considered.

e Collecting data on wood energy costs.

» Adopting best practice in supply: long term agreements, adopt and develop standards for
supply and installations.

e Promoting clean burning appliances running on woody biomass for residential,
commercial and industrial applications, and advocating for stricter air quality standards,
and phasing out polluting burners to help meet the National Environmental Standard for
Air Quality.

o Identify and invest in any required infrastructure to support a good supply chain for
biomass.

Some longer term areas of focus include:
o Suitable types and locations for short rotation crops
e Transportation options as fuel costs rise

o Possible trials into torrefaction to create a higher density fuel, if transporting to distant
markets becomes attractive

The SIT already promote understanding of biomass energy and other renewable energy
systems in the Bachelor of Environment Management course content. The renewables
course content could offer increased focus on wood energy, and provide a useful
mechanism for industry upskilling where required.

Local manufacturers should be encouraged to research and develop products that contribute
to the economic uptake of biomass as an energy source.
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Transport fuels such as petrol used for personal trips has some flexibility. For example,
people can choose to reduce use, find alternatives like walking and cycling, and sharing
rides. There is a walking and cycling strategy for Invercargill and further engagement with
the public on the barriers to walking and cycling could see this strategy evolve to become a
useful tool for improving support infrastructure to make cycling safer. There is also
opportunity to grow some of the grass roots movements encouraging cycling, such as the
Bike Doctor, and other cycling initiatives being led by Invercargill Environment Centre. Action
to facilitate this by reviewing urban infrastructure could be pursued through the regional land
transport strategy and associated plans. Urban infrastructure needs to enable this and
encourage this. Electric vehicles may play a role as an alternative to small petrol vehicles.
Increased public transport in the form of buses run on biofuels are unlikely to be a large
solution, due to the low and geographically dispersed population making a regular service
unviable. Some shuttle type services are working well in smaller towns where people are all
travelling to Invercargill for services such as health services. A formal ride sharing system,
through a website or other mechanisms, could be investigated to facilitate ride sharing.

Some businesses and community organisations can adapt the way in which they operate to
reduce the need for transport, such as increasing use of teleworking, using internet-based
communications and electronic communication. However, they need to have internal
policies, and the technology to support this, which is currently easily accessible.

Transport in relation to commercial needs is potentially less flexible, where goods physically
have to be moved. This highlights an issue for a region such as Southland, which focuses on
primary production and tourism, both of which require transport on a larger scale. Even
putting aside the fuel needed to bring visitors to New Zealand, the total amount of diesel
consumed in NZ was estimated to be around 105.22PJ for 2009%. Assuming diesel has a
heat capacity of 44.8MJ/kg and a density of 832 kg/m?, this equates to about 2,835 million
litres of diesel, which is a comparable figure to a 2001 Ministry of Economic Development
estimate of an annual diesel consumption of 2,100 million litres of per annum. Scaling down
this figure for Southland’s population, it could be estimated that approximately 640 million
litres of diesel is consumed in Southland annually.

Southland has a Regional Land Transport Strategy which was adopted in 2007, and is due
to be reviewed in 2011. An integrated transport study is going to underpin the review. The
current strategy identifies that in addition to a number of road network upgrades, promoting
alternatives to private transport, and upgrading rail lines is important. However, with regards
to fuel use, while it acknowledges “Continued dependence on non-renewable sources of
energy such as oil, is unsustainable”, it only identified energy conservation and efficiency as
options to address this, and directs attention to the national EECA strategy for goals.?

Rail is likely to play an increasing role in transport in Southland, particularly for freight, so
there is a need to look at road/rail logistics. Rather than seeing road and rail as competing
forms of transport, opportunities for partnership approaches should be encouraged. This
may include research and consideration of the feasibility of inland ports to consolidate freight
and improve energy efficiency, including transfer to rail. EECA and the Waikato Regional
Council are currently identifying how integrated land use planning can result in energy
savings to the transport sector. They are focusing on a case study that looks at transport
logistics and freight hub planning. This could result in learnings relevant to Southland.

® Ministry of Economic Development (2010). Energy Data File.
# Environment Southland (2007). Southland Regional Land Transport Strategy.
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That said, a number of venture capital marine energy generators are currently being
considered for New Zealand and the South Coast and Bluff are areas being considered as
potential marine energy test sites. These evaluation opportunities may accelerate marine
technological development which could favour possible deployment to Stewart Island.

8.5.1 Tidal current

Tidal current generation technologies would appear to be the most mature marine energy
generation possibility for Southland. The best prospects for economic utilisation of the
resource is generally considered to be in water depths greater than 30 metres and mean
spring peak velocities of greater than 2.5 ms™. Smaller scale units appear to require greater
currents: Blue Energy have provided advice that a current of some 6 to 8 knots (3 to 4 ms™)
is required for their 250kW generator.

The capacity factor of plants is estimated at 40% and costs are in the order of $6,000 to
$9,000/kW for a small plant of 1MW or less. Projected annual operation and maintenance
costs are $150 per kW of installed capacity®. A 200kW generator can thus be expected to
cost in the order of $1.2m to $1.8m resulting in generation at around 10.7c/kWh for a 20-
year life. A 500kW generator will thus cost in the order of $3.6m with an annual operating
cost of around $75,000.

Preliminary NIWA modelling® indicates that the maximum spring flows, for around those
parts of Southland where transmission problems would not be overwhelming, to be in the
order of
1-2 ms™ (see figure below). While localised anomalies are possible it is considered very
doubtful that there could be sufficient acceleration to provide 3ms™', or more, currents. Based
on analysis of marine charts, the only possibility is to harness the outgoing tide from Bluff
Harbour slightly to the southwest of Stirling Point.

There has been some conjecture that a tidal current generator could be installed in the Bluff
Harbour, to harness the flow out of the Awarua Estuary. In reality, such a generator would
behave rather more as a tidal generator and the low head to be derived from the relatively
small tides experienced (See below) would make it rather ineffective, notwithstanding the
adverse environmental impacts that would likely be created.

% Noel Hall, Chris Taylor, Emerging Supply-side Energy Technologies, Prepared for Min. of Economic Development, July 2006.
%! Dr Steve Chiswell, NIWA, pers comms, 20 March 2007.
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Solid Energy is also considering two other products, nitrogen fertiliser urea and briquettes.
New Zealand is currently a net importer of fertiliser, and the urea produced would substitute
fertiliser imports, and potentially create an export product as well. Solid Energy anticipate
final decisions about the plant location in late 2011, various plant size options are under
consideration.

Solid Energy has applied for consent for the briquette plant on industrial zoned land at the
Mataura mine site on Craig Road. If consent is granted, technology of Solid Energy’s joint
venture partner GTL Energy will be used to produce up to 90,000 tonnes per year of
briquettes from 150,000 tonnes of lignite mined from New Vale mine. However, the
economic viability of this option is not well known and the plant will essentially be producing
the briquettes in order to begin testing the market for potential returns. Solid Energy plans to
trial these technology paths in New Zealand conditions through demonstration pilot projects
to build capability and knowledge. If successful, these projects will lead to larger-scale
commercial operations.
For reasons of local resilience it is desirable for the region’s energy reserves to be used to
substitute energy imports where possible and legislation which enshrines this approach is
encouraged.

With the investigation and development process already under way, local consideration
needs to be given to when is the best time to;

¢ Begin to build the physical support infrastructure (roads, bridges, water, power).
e Begin to train the required trades to support the technologies that will be used.

o Mitigate some of the social pressures such as housing limitations for the supporting work-
force.

o Begin to provide or plan for environmental support and protection.

However, there is a risk in moving too early with such associated infrastructure investments,
particularly if ratepayers or taxpayers are going to be taking some of this burden. In some
instances, some infrastructure upgrades may be consistent with a broader strategy aimed at
improving resilience and movement of goods. From the locals’ perspectives reflected in
submissions on this strategy, a strong steer was given that external costs of the industry
should not be borne by local rate and tax payers. Local government should ensure that
establishment and maintenance costs of any infrastructure/monitoring should be paid by the
industry, and central government should ensure the full ETS costs are paid without free
allocations of units.

During the submission process Solid Energy stated that “Each project will take care of its
own ETS liability with full carbon costs being factored into the project economics along with
emission mitigation being a fundamental consideration for the project design and operation.”
As well as finding ways to generate fewer emissions in the first place, they are looking to
offset emissions by planting more trees through commercial forestry, storing more carbon
through pest control programmes, purchasing carbon credits and/or storing carbon
underground. They are currently trialling their own Biogold™ diesel in their Newvale Mine
equipment fleet. This proactive response with regards to CO; is one which the public would
likely be supportive of, and should be encouraged for all potential developers of fossil fuel
reserves.
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Thermal / Coal / Generation / Chemical Process & Biological Processes / Metro Waste
Lignite vs Wood

Industry — Lignite extraction industry in Southland — would be hard to export because
of high moisture content and it falls apart
LNG - L&M investigation 100,000 litres LNG per year can replace diesel
L&M — workshop next month, CNG, LNG
“Elephant grass” being grown all over New Zealand, gets mixed in with coal
Southland residents have been forced out of using good quality coal, i.e. Ohai coal.
Briquettes have lower sulphur and less moisture, sold to commercial companies,
schools etc. Demo plant being built with trials in the export market — going to
China/Chile etc. Time frame = 2011. 65 degree heat required to dry the coal, us the
coal to dry the coal
Pellet plant: will lignite pellets take over wood pellets? Lignite briquette 50-60% [the
cost?] of wood pellets
Is there a market in the Southland area to service wood pellets? Wood pellets are the
cleanest burning resource available. Wood pellets are primarily being exported to
Europe, ltaly, Japan. Sawdust from local mills sold to farmers for dry pads on farms.
Barriers for Solid Energy plans regionally:

- Infrastructure: roads, rail, electricity

- Resources: people, trades etc

- Consents: time taken to get stuff approved

Opportunities from Waste

Collaboration in Invercargill, it is 38km to landfill although using lime quarry so can use
methane gas effectively. Siudge, compost, bio-gas, fat sludge, municipal waste, meat
works, Napier = 13MW combuster urban lumber

Landfill gas — flair at 800 degrees

Bio-mass — Add to landfill (central) economies of scale, Washdyke single boiler
Rotorua — Waste to gold process, the feedstock is own waste

Landfill vs offsite plant

Gas — heat: pool, hospital, town hall (like Christchurch)

Need for strategy: re sludges/biomass waste, characterise all amounts — 100% to
capture all value. Characterise waste destinations, characterise potential uses,
economic benefits and environmental impacts

Use above to define strategy for disposal of waste mentioned

Energy is going to get progressively more expensive every year now

Can we use forestry to generate energy resources

ETS: plant forestry, get carbon credits, harvest, could it work? What would you do with
the waste?

Waste in BIluff Hill pines, etc

Planning, Policy and RMA
Local vs national needs

Efficiency of resource use for communities is important, a focus on best use.

What about Southland’s energy contribution to the whole country, not just Southland?
Recognition of region’s energy resource and the role this plays in economic
development (both regionally and nationally)

Impacts to consider through the strategy: air, water, infrastructure, etc the use of the
energy strategy as a platform then policy can enable

Certainty as well as flexibility

Objectivity and a balanced perspective is vital.

It's not all about development, it is about the RIGHT kind of development

Community well-being needs to be considered
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A look at energy from waste streams and other new sources eg algae. The conflict
between crops for fuel vs food security

Long term view

Future direction needs to be considered

Timing for Environment Southland: ES are at the initial stages of the regional policy
statement (RPS) and district plan, which the energy strategy will feed into. From ES
point of view: the strategy must be balanced — that is the best use of resources, match
to community need, etc, and the strategy must incorporate local issues

A focus is required on the energy future as much as the current issues/situation.
Keeping an open mind for our energy future and consider future scenarios of a global
scale

Include a section on constraints. Responsibilities needs to be included in the strategy
also

Formal review period identified for the strategy including review of the social, economic
and environmental impacts. 5 year cycle for this is realistic with identification of some
elements that may require attention earlier than 5 years

Include what is known and what is conventional vs what is possible. What are the
uncertainties?

Forward thinking, what happens when non-renewables are gone? What investments
have been made towards future infrastructure?

Can the strategy help to paint a picture of the future look of the region and begin
educating/informing public expectations?

The importance of continuing and improving energy conservation

Barriers

Can councils and processes enable innovation: eg improved education, identify and
remove barriers

Are policies and plans enabling or barriers? What about incentives?

Wind developments close to demand points — work towards these becoming permitted
activities. Allowance through RPS for projects of nationai significance to go through the
EPA. Identification of areas of good resource is a possibility but you don’t want the
identification of these areas to drive up land prices unnecessarily

Look at the restrictions eg small wind generation (distributed generation) and how
difficult it is to incorporate these into current energy systems. Look at the regulatory
environment and possible changes. Eg government mandate for double/tripie glazing?
What about a ‘star rating’ for energy efficient homes to guide renters/buyers — perhaps
local authorities could have a role to play in this.

The energy strategy can encourage work outside the strategy — eg the benefits of
developing a concept energy efficient herringbone and rotary dairy shed design
available for farmers to consider.

Holistic look at infrastructure (cross-council boundaries). Improved information sharing
and standards between councils — mechanics of applications

More coordination (industry as well as council) how can councils and policies
encourage this? Existing organisations ability to facilitate eg Wastenet

Identification of missed opportunities eg council and industry collaboration. Eg energy
conservation and cogeneration

Renewables

Untapped opportunities for further use

Demand for renewables — a unique competitive advantage for the region?
Local resilience — the need for diversity and not reliant on one source
Need to have higher level policies

Addressing Barriers
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Issues around infrastructure (grid, peak loads etc)

Managing impacts

Proactive planning in preparation for large scale generation eg landscape values

Small scale generation — ability to feed back into the grid

Opportunities off grid systems. Barriers? District plan?

Using a rating system to incentivise small scale renewables, eg solar. A barrier

because rates would become unaffordable?

. Feedback into the grid — credit and pay. Canberra = 3.8% price to feed back. Requires
Government incentive though

) Collective strength — network companies and economies of scale

) Electricity companies producing incentive — off grid to take load off line, current
disproportion of line charges

Efficient use

o Seasonality of industries

o Power Factor — needs regulation/mandated

o Dairy shed regulation — incentives for more efficient sheds, regulate water use, review
electricity charges

. Business use — opportunity to become more efficient

Wood

o Opportunities for wood — biomass — increasing demand due to the ETS

Other

. Marine technology is still a while away

. Hydro — sustainable? Rainfall. Project aqua — locals pro [?]

o Deep geothermal — earth loop — regenerated steam

. Solar - photovoltaics, solar thermal — in Australia this is combined with steam.
Technology range causing issues

o Wind turbines — marine grade required for Southland conditions. Noise standards?

industrial developments

Lignite

. Is the social impact worth the costs for new industry vs a resource that is becoming

more and more valuable?

Are Southland’s best interests aligned with New Zealand's? (Referring to lignite)

Meeting the needs of existing industry and looking after it

Water use and energy use are both interlinked so both must be considered together

What about clusters and synergies?

Coal seam gas — water content could be useful for other industries eg cooperative

projects heat vs cooling

Other industries

o Extractor industries, export industries

. Lignite, water, wind, wood — regionally

. Gas in western Southland - finding an economical way to extract it, is the demand for
gas there in Southland? How effectively can it be used? Export opportunities?

o Our big industry is growing food so energy efficiency within this industry is important as
growth worldwide in the demand for food grows.

o Primary products — meat: skins sent to China after being salted

. Aluminium - rims on tyres sent away — cheaper labour in China, etc compared to
Southland

. Shelf life of products — new technologies to keep products fresh for longer, better
packaging etc

o Strategic choice for new industry if new developments come on board (Southland may
get to be selective about what industries move into the region)
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o Entice industry through the energy strategy. Which industries? Eg new dairy processor

. Transport fuel crisis

. Quality of life in Southland is great, cheaper to live, cost of fuels etc

o A contradiction: if energy is too cheap, people will waste it, if it is too expensive people
won’t pay

) Infrastructure

Skill gaps

. New technologies developing all the time. Encourage people to gain skills needed for
projects that will be developed in the next 10-15 years. Tertiary education facilities
need to work with major industry players

o Need ongoing level of skills in employees — a lot leave the region after they have
graduated, need to retain students after they graduate, provide education locally so
they don't have to leave

. Regionally — make an investment in knowledge and skills that will be required in the
next 10-15 years

. Up-skill local people vs bringing in trained people from outside the region

) Education needs

Efficiency

o Look at the use of waste stream material

o Community investment into efficient systems (not looking at the narrow economic view
of x% return)

o A way of encouraging energy self-sufficiency as much as possible for large industry

. Major industrial developments should have an energy plan

. Use of natural/local grown fibres for insulation

o Tourism as an industry: negative for a coal-fired power station — a huge effect on this

industry
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OTAGO The Otago Southland Regional Land Transport Plans 2015-2021"... seek to encourage and

SOUTHLAND enable higher levels of cycling. Reallocating existing roading space to cycling, and providing

REGIONAL LAND | for cycling in new roading projects, will help increase recognition of the rights of cyclists

TRANSPORT to safe road space. Provision of good quality cycle facilities, within the roading corridor,

PLANS including separate facilities, will play an important role in increasing the levels of cycling

2015-2021 within the two regions. Improved land-use planning practices will also assist in greater
levels of cycling activity because local services as well as transport services will be more
accessible by bicycle.

Continued expansion of cycle tourism, through the provision of quadlity experiences on trails, the construction of further
trails will help build this sector of the tourist market, aimed at both overseas and domestic visitors. Providing better
connections between trails {although is not a major focus of this plan) will encourage visitors to remain longer in the
south.’

Primary policies
New road construction and major improvements include provision for safe walking and cycling in high pedestrian
and cycle use areas.
Transfer some existing road space over to walking and cycling where this is needed to ensure safe travel.
Build cycleways/walkways separated from motorised traffic where the safety of those using active transport to
commute is at significant risk from the traffic.
Expand and improve the cycling network, and connect existing cycling routes to keep cyclists safe, and to
encourage new cyclists. Give priority, where there is latent or emerging demand, to initiatives that assist with
access to and from schools, workplaces, and local commuting trails.
Ensure all urban buses are able to carry bikes, and urban town centres have bike racks.
Ensure there are sufficient, attractive and safe choices for travel between parts of Nga Haerenga the NZ Cycle
Trail, supporting the growth of cycle tourism.
When needed, prompt a change in travel behaviour towards increased walking and cycling in urban areas by
managing traffic to maintain certain levels of congestion, and/or adapting the supply and pricing of car parking
over time; and promoting multi-modal journeys with public transport or ride sharing.

Appendix | Southland Cycling Strategy 63
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1 Introduction

The night sky is one of the natural treasures of Southland. We are
fortunate that the effects of light pollution in Southland is largely limited
to Invercargill City and most rural residents can experience a relatively
dark sky where the milky way is clearly visible on clear nights.

As Southland grows with further residential and industrial development
there is a risk that the ability to see the night sky will diminish because
of light pollution. The glow from street lighting in Invercargill can
already be seen across Southland.

The increased and widespread use of artificial light at night is not only
impairing our view of the universe, it is adversely affecting
our environment, our safety, our energy consumption and our health.

The inappropriate or excessive use of artificial light — known as light
poliution — can have serious environmental consequences for humans,
wildlife, and our climate. Components of light pollution include:

e Glare - excessive brightness that causes visual discomfort

e Light trespass — light falling where it is not intended or
needed

o Clutter — bright, confusing and excessive groupings of light
sources

e Sky glow — brightening of the night sky over inhabited areas’

There is a growing awareness of the effects of light pollution
worldwide. About two thirds of human population today live under light
polluted skies, not dark enough to see the Milky Way

! hitp://www.darksky.arg/light-pollution/

Southland Dark Skies Framework — Venture Southland

Urban sky glow is the result of stray light being scattered in the
atmosphere brightening the natural sky background level. This effect is
extremely detrimental to astronomers as well as annoying to many
people in the general public.

This Southland Dark Skies Framework seeks to establish a framework
for maximizing opportunities associated with Southland night sky.

If we are to light our streets, parks, workplaces and homes some
amount of sky glow is unavoidable as light is reflected off the ground
back into the sky. The way many places are currently lit however
results in unnecessary and avoidable fight pollution and energy
wastage.

Normally such pollution and wastage is a result of a lack of awareness
of the effect of stray light and insufficient attention to the proper design
and control of the light needed for a specific application.

Recent public interest in aurora activity and Southland’s ideal
geographical position to observe the southern lights, Southern Cross
and the Milky Way highlight the importance of the night sky to
Southland. Rakiura itself takes its name from the glowing skies of this
region, the aurora lights.

Putting in place a framework to help protect and promote the quality of
Southland’s night sky will produce better outcomes for Southlanders
including improving the environment we live in and create opportunities
for tourism associated with star-gazing.

pg. 1
















































the works earlier than planned and will mean a significant saving for
ratepayers which many communities have taken advantage off.

NZTA have produced a specification (M30) for LED luminaires that
have gone through a rigorous selection process and are acceptable for
installation on the State Highway network. Most Councils have adopted
the M30 Specification with respect to their own replacement
programmes and for new lighting projects.

Generally, upgrading is being undertaken on a like for like basis
without recognition of the differences between LED and HPS light
sources such as:

e  Full cut off design with no upward light spill when mounted
horizontally (0° tilt)

e Strong horizontal cut off resulting in increased contrast
between lit and unlit areas

e Increased colour temperature from 2000K to 4000K with blue
rich light.

There is concern that LED replacement programmes are increasing
sky glow by increasing the amount of blue rich light emitted by street
lighting. The shorter wavelength content of LED lighting can increase
sky glow as shorter wavelengths tend to scatter more readily in the
atmosphere than longer wavelengths, so the spectral content of a light
source directly influences sky glow.

5 Extracted from Table 6. An Investigation of LED Street Lighting’s Impact on Sky Glow, Pacific
Northwest National Laboratory for U.S. Department of Energy April 2017

Southland Dark Skies Framework — Venture Southland

Table 7 Selected blue light characteristics of various lighting sources at 1000
lumen output5

Light Source Colour Temperature (K) Appearance % Blue

HPS 2041 Orange 10%
Metal Halide 3145 Warm White 24%
LED 3000 Warm White 18-25%
LED 3500 Warm- Neutral White 22-27%
LED 4000 Neutral White 27-32%

There is also concern that blue-rich light can have effects on human
health and other biological and ecological impacts. The American
Medical Association (AMA) has released guidance on the use of LED
lighting. This includes the following advice:

“In addition to its impact on dnivers, blue-rich LED streetlights operate
at a wavelength that most adversely suppresses melatonin during
night. It is estimated that white LED lamps have five times greater
impact on circadian sleep rhythms than conventional street lamps.
Recent large surveys found that brighter residential nighttime lighting is
associated with reduced sleep times, dissatisfaction with sleep quality,
excessive sleepiness, impaired daytime functioning and obesity.

The detrimental effects of high-intensity LED lighting are not limited to
humans. Excessive outdoor lighting disrupts many species that need a
dark environment. For instance, poorly designed LED lighting
disorients some bird, insect, turtle and fish species, and U.S. national
parks have adopted optimal lighting designs and practices that
minimize the effects of light pollution on the environment.

pg. 17



Recognizing the detrimental effects of poorly-designed, high-intensity
LED lighting, the AMA encourages communities to minimize and
control blue-rich environmental lighting by using the lowest emission of
blue light possible to reduce glare. The AMA recommends an intensity
threshold for optimal LED lighting that minimizes blue-rich light. The
AMA also recommends all LED lighting should be properly shielded to
minimize glare and detrimental human health and environmental
effects, and consideration should be given to utilize the ability of LED
lighting to be dimmed for off-peak time periads.”

While research into the effects of LED replacement lighting continues,
the following conclusion from the U.S. Department of Energy notes that
there are three main influencers of sky glow from street lights being:

1. The amount of blue-rich light in the light source
. The lumen output of the light source
3. The amount of light emitted upwards being a combination of
the luminaire design and tilt angle

They concluded;

“While increasing the short wavelength content of exterior lighting
sources increases the potential for sky glow, other characteristics of
LED street lighting luminaires can reduce or completely offset these
effects. The three main characteristics of luminaires that influence sky
glow are spectral power distribution (SPD), total lumen output, and
luminaire light distribution (and, most importantly, the amount of that
distribution emitted as uplight). Each of these characteristics can be
specified through the selection of luminaires and should therefore be
carefully evsluated as part of the system design.”

M https://www.ama-assn.org/ama-adopts-guidance-reduce-harm-high-intensity-street-lights
7 An Investigation of LED Street Lighting's Impact on Sky Glow, Pacific Northwest National
Laboratory for U.S. Department of Energy Apnl 2017
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It is common in New Zealand for street lights to be mounted on utility
(power) poles which generally have much greater spacing than would
otherwise be ideal with stand-alone poles. To compensate for the
increased spacing, lights are often tilted above the horizontal.

in some situations, extreme angles are used. These higher angles in
particular cause significant light pollution.

LED lighting is designed to be mounted horizontally (0° tilt). When
mounted in this way there is generally no direct upward light spill which
is a significant advantage for protection of the night sky.

It is recommended that street lighting upgrades in Southland therefore:

1. Use LED sources with a maximum CCT of 3000K

2. Review light output requirements to ensure the lumen output is
appropriate for the location

3. Luminaires selected are fully shielded and are mounted with a
0e tilt (which will require modification of some pole outreaches)

There is a relatively small window of opportunity to influence Council
street lighting upgrade programmes as many are advancing upgrade
programmes in 2017/18 to take advantage of the NZTA subsidies.

3.6.1 INVERCARGILL CITY COUNCIL

The Invercargill City Council manages over 7000 street Iights8 with the
vast majority of these being HPS light sources. The City is embarking
on a HPS to LED replacement programme with some XX lights
programmed to be replaced this year.

82014 - Invercargill City Roading Asset Management Plan — V3.0
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5.4.3 OTHER PROPOSALS IN PREPARATION

There may be other proposals in preparation. We are aware of the
following within New Zealand.

Naseby

Naseby in Central Otago is reportedly preparing an application as a
Dark Sky Community“. If successful, this would be the first Dark Sky
Community accredited in New Zealand.

Christchurch Red Zone
Work is being undertaken in Christchurch to consider establishment of
a Dark Sky Park within the Christchurch Red Zone.

5.4.4 ELIGIBILITY AND CRITERIA

The IDA has set out the eligibility and criteria for each of the five dark
sky designations. These are summarized in Appendix 3. Having
considered the natural attributes of Southland and the existing policy
and lighting condition in Southland we consider that the following
opportunities exist for accreditation:

1. Rakiura- Stewart Island — Dark Sky Sanctuary
The quality of the night sky on Stewart Island is such that it
could potentially achieve Sanctuary status. This is discussed in
more detail in the Rakiura - Stewart Island Pilot Dark Sky
Report.

2. Fiordland National Park — Dark Sky Reserve
Te Anau and Manapouri could, with the inclusion of Fiordland
National Park, create a Dark Sky Reserve which would exceed
12,500km and be the largest dark sky reserve in the world.
Alternatively, Fiordland National Park could be designated as a

" hitps://www.odt.co.nz/regions/central-otago/towns-bid-become-dark-sky-community
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Dark Sky Park which would create the first Dark Sky Park in
New Zealand.

Dark Sky Communities

Communities such as Garston, Mossburn, Lumsden, Gore and
Tuatapere, could become dark sky communities once District
Plan rules were in place. Until such time the planning rules are
in place it would be difficult to achieve a dark sky designation.
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(a) Lighting shall not be constructed or maintained so that direct or indirect luminance or glare causes adverse effects on traffic safety.
Gore Townscape Precinct

4.15.1 Rule
(1) Within that part of the commercial zone at Gore shown on the District Plan Maps as “Central Area™:

(a) Other than to provide recesses associated with the entrance of persons, buildings shall provide continuous frontage to the street.

(b) Buildings shall provide a veranda to the edge of the footpath, together with under veranda lighting.

Invercargill City District Plan

4.33.12 Industrial Sub-Areas
The purpose of the Industrial Sub-Areas is to allow for industries to locate together where their associated adverse effects will have the least impact,
while providing for the economic well-being of the people of Invercargill. The amenity in industrial areas is not suitable for non-sensitive activities
because of “reverse sensitivity” issues. The characteristics of the Industrial Sub-Area are:
1. (A) Moderate levels of noise day and night
(B) The opportunity to generate odour emissions
(C) High levels of glare and lightspill
(D) Storage and use of hazardous substances
(E) Tall structures
(F) Car parks, yards, storage areas
(G) Heavy vehicles and hazardous substances transporters

NoOORA~WN

4.36 LIGHTSPILL

4.36.1 All activities shall be designed, constructed and operated to comply with the following maximum levels of lightspill:

(A) Lightspill shall be measured and assessed in accordance with the Interim Australian Standard AS 4282 (Int) 1995: Control of the Obtrusive Effects
of Outdoor Lighting

4.36.2 The generation of lightspill, measured at the boundary of the site, shall not exceed the following:
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Sunset through midnight to sunrise

URBAN AREA

Domicile Sub-Areas 5 lux
Enterprise Sub-Areas 10 luxi
Suburban Service, Business, and Business A Sub-Areas 10 lux
City Centre Sub-Area 10 lux
Hospital Sub-Area 5 lux|
Seaport Sub-Area No limit
ICOUNTRY AREA

Rural Sub-Area 5 lux
Industrial and Industrial A Sub-Areas 10 lux
Otatara Sub-Area 5 Jux
Airport Operations Sub-Area No limiff
Airport Protection Sub-Area 5 lux
Smelter Sub-Area No limif
Rural Service Sub-Area 5 lux

4.36.3 At the boundaries of Sub-Areas, the lightspill standard shall be the lower of the two levels.

4.36.4 Where an activity cannot meet the standards above, the activity shall be a discretionary activity.

The matter over which Council shall exercise its discretion is:
(A) The adverse environmental effects of the matter(s) with which there is non-compliance
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Southland District Plan

Rule RURAL.7 - General Rural Standards
All activities shall comply with the following General Rural Standards:

Lighting and Glare
(a) All on site lighting shall be designed and maintained so there is no spill of light above the horizontal plane and it is directed away from

adjacent properties and roads.

(b) The spill of light from artificial lighting (excluding street lights and traffic signals) on to any other site shall not exceed 8 lux (horizontal and vertical)
when measured at the boundary of any other site.

(c) Artificial lighting shall not dazzle or distract road users or interfere with any traffic aids or signals.

Urban Zone

Lighting and Glare

(a) The spill of light from artificial lighting (excluding street lights and traffic signals) on to any other site (except as provided for by (b) below) shall not

exceed 8 lux (horizontal and vertical) when measured at or within the boundary of any other site.

(b) The spill of light from artificial lighting (excluding street lights and traffic signals) on to any other site within the commercial precinct shall not
exceed 12 lux (horizontal and vertical) when measured at or within the boundary of that site.

{(c) All outdoor lighting shall be directed away from adjoining properties.

Te Anau Residential Zone

Lighting
(a) Allfixed lighting shall be directed away from adjacent roads and properties.
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(b) Any building or fence constructed or clad in metal, or material with reflective surfaces shall be painted or otherwise coated with non-reflective
finish.

(c) No activity shall result in a greater than 3 lux spill, horizontal and vertical, of light onto any adjacent property, measured at any point inside the
boundary of the adjoining property.

Industrial Zone

Lighting and Glare
All exterior lighting shall be designed, located and at all times directed, screened, adjusted and maintained to ensure that:

(@) The spill of light from artificial lighting (excluding street lights and traffic signals) on to any other site shall not exceed 10 lux (horizontal and vertical)
when measured at or within the boundary of any other site.

(b) All outdoor lighting is directed away from adjoining properties.

Section 3.5 FIORDLAND/RAKIURA ZONE -7
No specific lighting rules

Eweburn Zone
Lighting
(a) No access road lighting will be permitted other than at intersection points.

Regional Coastal Plan for Southland

Policy 5.3.4 - Lighting

Ensure that all lighting associated with any structure and any area of occupation associated with the structure will be shielded or directed away from:
a. adjacent activities;
b. streets; and
c. navigation channels;

to avoid the spill of light or glare that is:

i. detrimental to the amenity of residential or other users;
ii.  ahazard to traffic on streets outside of the coastal marine area; and
iii. a hazard to navigation within the coastal marine area;
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unless the purpose of the light is to illuminate or mark a street or navigation channel.

Explanation - To prevent the reduction of amenity values and to avoid the creation of hazards, the impact of lighting beyond its target area needs to be
considered. The timing and frequency of the adverse effects of lighting will vary depending on the number of hours of poor light or darkness and the
time of year. Light spill can be avoided by several means including shielding, directing and using luminaries of appropriate wattage and focal
characteristics.

See also Sections 11 and 20

Rule 11.2.14 - Erection of lights other than navigation aids - Permitted

The erection of lights other than navigation aids on new and existing structures, is a permitted activity where:

(a) all lights on the structure and any area of occupation associated with the structure will be positioned and aimed within the occupied site away from
residential properties and public roadways; and

(b) the amount of light spill (horizontal and vertical) measured at a height of 1.0 metre above ground at a horizontal distance of 2.0 metres or more
inside the boundary

Conservation Management Strategy

Rakiura

Objective
1. To allow appropriate facilities and access for management purposes, provided they avoid or otherwise minimise impacts on the national park
values.

Policies

1. Should manage any buildings or structures essential to support management activities according to the following criteria:

a) that the form, design and placement of the building, structure, or facility should be such that its impact on the vegetation, topography, cultural
values, ecological values and wildlife of the site is avoided, or otherwise minimised; and

b) consideration should be given to alternative sites in order to determine the site with the least impact; and

c) building material should be sensitive to the natural surroundings and any nearby or associated buildings, structures or facilities; and

d) facilities should not visually affect the landscape except where high structural visibility is required for safety reasons; and

e) facilities of a temporary and/or relocatable design should be preferred over permanent facilities, and

f) all facilities will meet legal requirements.

2. Should avoid or otherwise minimise disturbance to other users and the environment, and consider other relevant planning documents when using
aircraft, vehicles or boats to access Rakiura National Park for management purposes.
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Outcome, policies and milestones for the Takitimu Place

Commercial recreational activity supports cultural initiatives or is otherwise indistinguishable from traditional recreational use. Limited structural
development, with minimal artificial noise and light, is of such a scale that the natural and cultural landscapes retain their dominance, and adverse
effects on the Takitimu Mountains ecosystems are avoided.

Outcome, policies and milestones for the Fiordland Te Rua-o-te-moko Place

The natural and wild character of the Fiordland Te Rua-o-te-moko Place prevails, including the ability to view a clear night sky that is unaffected by
artificial light.

The Fiordland coastal marine area

Structural development within the Fiordland coastal marine area does not detract from the outstanding natural character and natural quiet of this Place,
particularly in the southern fiords, where the only modifications are those necessary to support visitor access, scientific research and monitoring, or the
fishing industry, and artificial light does not prevent viewing of the night sky.

Outcome, policies and milestones for the Eastern High Country Mata-puke Taratara Place

Structural development or commercial activity is minimal and undertaken in a manner that enhances conservation values and recreational uses of this
Place. The effects of artificial light are minimised.

Outcome, policies and milestones for the Longwood O Hekeia Place

The protected landscape is highly valued by visitors and locals as a backdrop to their journey along the Southern Scenic Route. The dark night sky is
unaffected by artificial light.

Outcome, policies and milestones for the Awarua Place

Viewing of the night sky and the natural behaviour of indigenous birds are unaffected by artificial light.
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Outcome, policies and milestones for the Foveaux Te Ara a Kiwa Place

Mineral expioration and structural development within this Place and the adjoining Places does not detract from the outstanding naturat coastal or
locally distinctive landscapes, and impacts on threatened and at risk marine species and important marine ecosystems are avoided. The effects of
artificial light on marine mammals and wildlife are minimised.

Outcome, policies and milestones for the Subantarctic Nga Moutere O Murihiku Ki Tonga Place

The naturalness and wildness of the Subantarctic Nga Moutere O Murihiku Ki Tonga Place, including the unpolluted night sky, are all pervasive.

Redundant structures have been removed and any new development is minimal, blending in with the surrounding environment, and avoiding
displacement of endemic flora and fauna or damage to historic sites. Artificial light does not impact on seabirds flying at night
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Appendix 2 — Sky Quality Measurements

Moon
llluminat Average

Site Date Time Altitude Lat Long Moon Alt ion | Sky Condition | Reading 1 Reading 2 Reading 3 5qQM
Invercargill
Queens Park Cricket Oval 3/08/17 4:32 5 | 46.4050°5 168.3577°E -4.0 77.71 | Clear 19.83 19.72 19.71 19.75
Stead Street Wharf 3/08/17 4:37 0 | 46.4197°5 168.3383°F -4.7 77.71 | Clear 20.36 20.23 20.33 20.31
Oreti Beach 3/08/17 4:44 0 | 46.4399°5 168.2314°E -5.6 77.71 | Clear 21.38 21.40 21.39 21.39
Esturary Walkway Lookout 3/08/17 4:56 10 | 46.4271°5 168.3410°E -7.3 77.71 | Clear 20.36 20.33 20.23 20.31
Bluff Hill 3/08/17 5:07 261 | 46.6151°5 168.3387°E -8.7 77.71 | Ciear 21.30 21.28 21.31 21.30
Stirling Point 3/08/17 5:33 4 | 46.6134°5 168.3573°E -12.1 77.71 | Clear 21.25 21.20 21.27 21.24

Median 20.77

Average 20.72
Rakiura
Lee Bay 4/08/17 5:11 10 | 46.8635°5 168.1233°E -0.7 85.20 | Clear 21.71 21.62 21.64 21.66
Horseshoe Bay 4/08/17 5:18 3 | 46.8820°5 168.1317°E -2.4 85.20 | Clear 21.17 21.72 21.68 21.52
Butterfield Beach 4/08/17 5:22 S | 46.8906°5 168.1320°E -2.9 85.20 | Clear 21.82 21.84 21.88 21.85
Mili Creek 4/08/17 5:27 11 | 46.8936°5 168.1255°E -3.6 85.20 | Clear 21.83 21.79 21.79 21.80
Traill Park 4/08/17 5:32 37 | 46.9008°5 168.1244°E -4.3 85.20 | Clear 21.86 21.78 21.80 21.81
Observation Rock 4/08/17 5:40 64 | 46.9025°5 168.1246°E -5.4 85.20 | Clear 21.79 21.80 21.78 21.79
Evening Cove 4/08/17 5:49 4 | 46.8985°5 168.1457°E -6.7 85.20 | Clear 21.87 21.81 21.82 21.83
Deep Bay 4/08/17 6:02 8 | 46.9059°5 168.1382°F -8.3 85.20 | Clear 21.78 21.81 21.79 21.79
Thule Bay 4/08/17 6:10 4 | 46.9030°5 168.1186°E -9.5 85.20 | Ciear 21.73 21.72 21.75 21.73

Median 21.79
Te Anau Average 21.75
Boat Harbour 22/08/17 20:40 206 | 45.4076°5 167.7054°E -21.5 0.44 | 2/8 High Cirus 21.17 21.12 21.13 21.14
Te Anau Gardens 22/08/17 20:59 210 | 45.4171°5 167.7145°E -24.7 0.46 | 2/8 High Cirus 20.13 20.66 20.69 20.49
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DOC Office 22/08/17 21:07 215 | 45.4233°5 167.7182°E -26 0.47 | 2/8 High Cirus 20.87 20.86 20.92 20.88
Control Gates 22/08/17 21:09 216 | 45.4425°5 167.6901°E -28.8 0.47 | 2/8 High Cirus 21.43 21.35 2131 21.36

Madian 21.01
Northern Southland Average 20.97
Wilderness Rest Area 22/08/17 21:25 270 | 45.5245°S 167.8103°E -28.9 0.49 | Clear 21.47 21.46 21.50 21.48
Centre Hill Road 22/08/17 21:44 373 | 45.5840°5 168.1215°E -32.1 0.51 | Clear 21.46 21.42 21.42 21.43
Mossburn Domain 22/08/17 21:55 293 | 45.6692°5 168.2331°E -33.8 0.52 | Clear 21.26 21.10 21.21 21.19
Lumsden Domain 22/08/17 22:12 188 | 45.7350°5 168.4363°E -36.5 0.54 | Clear 21.37 21.38 21.10 21.28
Lumsen Railway Station 22/08/17 22:18 188 | 45.7397°5 168.4424°E -37.4 0.55 | Clear 20.91 20.01 20.43 20.45
Jollies Pass Rest Area 23/08/17 0:37 401 | 45.5727°5 168.5028°E -52.7 0.72 | Clear 21.51 21.54 21.61 21.55

Median 21.36
Eastern Southland Average 21,23
Balfour 22/08/17 22:35 171 | 45.8390°5 168.5875°E -39.8 0.57 | Clear 20.93 20.56 20.99 20.83
Riversdale 22/08/17 22:50 122 | 45.9016°5 168.7420°E -41.9 0.58 | Clear 19.59 19.99 18.52 19.37
Mandeville 22/08/17 22:59 103 | 45.9840°5 168.7998°E -43.1 0.60 | Clear 21.48 21.47 21.47 21.47
Croydon Bush Road 22/08/17 23:16 174 | 46.0714°5 168.8899°E -45.2 0.62 | Clear 214 21.38 21.54 21.44
Gore Domain 22/08/17 23:30 70 | 46.0960°5 168.9412°F -46.8 0.64 | Clear 20.01 20.01 19.91 19.98
Hamilton Park 22/08/17 23:38 79 | 46.0946°5 168.9592°E -47.6 0.65 | Clear 21.12 21.32 21.19 21.55

Madian 21.13

Average 20.77
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Appendix 3 — Dark Sky Designation Criteria
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Dark Sky Community

Dark Sky Park

Dark Sky Reserve

Dark Sky Sanctuary

Council or Community Association

Definition An DA Dark Sky Community (DSC) An IDA Dark Sky Park (DSP) is a An IDA Dark Sky Reserve (DSR) is a An DA Dark Sky Sanctuary (DSS) is a
is a town, city, or municipality that land possessing an exceptional public or private land of substantial | public or private land possessing an
has shown exceptional dedication or distinguished quality of starry | size (of 700 km?) possessing an exceptional or distinguished quality
to the preservation of the night sky | nights and a nocturnal exceptional or distinguished quality | of starry nights and a nocturnal
through the implementation and environment that is specifically of starry nights and a nocturnal environment that is specifically
enforcement of quality lighting protected for its scientific, environment and that is specifically | protected for its scientific, natural,
codes, dark sky education, and natural, educational, cultural protected for its scientific, natural, | or educational value, its cultural
citizen support of dark skies. heritage, and/or public educational, cultural heritage, heritage, and/or public enjoyment.

enjoyment. The land may be and/or public enjoyment. The DSR A DSS differs from a Dark Sky Park
publicly owned, or privately consists of two regions: (1) a or Reserve in that it is typically
owned provided that the “core” area meeting the minimum | situated in a very remote location
landowner(s) consent to the criteria for sky quality and natural with few (if any) nearby threats to
right of permanent, ongoing darkness, and (2) a “peripheral” or | the quality of its dark night skies
public access to specific areas “buffer” area that supports dark and does not otherwise meet the
included in the IDA designation. | sky values in the core and while requirements for designation as a
receiving similar benefits. The DSR Park or Reserve. The typical
is formed through a partnership of | geographic isolation of Sanctuaries
landowners and/or administrators significantly limits opportunities for
that recognize the value of natural | public outreach, so a DSS
nightscapes through regulations, designation is specifically designed
formal agreements, and long term to increase awareness of these
planning. The core and the fragile sites and promote their long-
peripheral zone together are °©-term conservation.
referred to as the “Reserve” and
“DSR” in this document.
Eligibility Dark Sky Community Dark Sky Park Dark Sky Reserve Dark Sky Sanctuary
Governance Legally formed entity such as n/a n/a n/a

Land status

n/a

Protected public lands or
protected private lands

Core of the proposed DSR must be
a public or a private land protected
for scientific, natural, educational,
cultural, heritage and/or public
enjoyment;

Public or a private land legally
protected for scientific, natural,
educational, cultural, heritage
and/or public enjoyment purposes;
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Access n/a Regular night time public access | Regular night time public access Regular night time public access
Sky Quality n/a Exceptional dark sky resource Exceptional dark sky resource. Core | Exceptional dark sky resource
night sky quality must fit in one of routinely equal or darker than 21.S
the three tier qualifications (Gold, magnitudes per square arcsecond.
Silver, Bronze)
Minimum area n/a n/a The peripheral area should n/a
encompass a minimum of 700 km?
around the core {roughly
equivalent to a 15km radius) OR an
area sufficient to mitigate 80% of
current and expected future light
pollution threats.
Minimum Requirement Dark Sky Community Dark Sky Park Dark Sky Reserve Dark Sky Sanctuary
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Lighting Code or Lightscape
Management Plan

Lighting Code/District Plan Rules
which include:

Lightscape Management Plan
{LMP) with the following
minimum standards:

A quality comprehensive
Lightscape Management Plan
(LMP) should be adopted by a
sufficient number of communities
within the entire DSR (core and
periphery) corresponding to at
least 80% of population AND 80%
of designated area of protection.
The regulations contained in the
LMP should address all private AND
public owners of communities
within the area of protection.

A quality comprehensive Lightscape
Management Plan (LMP) should be
adopted by the agency
administering the proposed DSS.
The LMP regulations must be
binding upon all private and public
landowners within the area of
protection. Minimum standards

include:
i) New, current, and
required retrofit
lighting must

conform to the
Sanctuary’s LMP
{which in turn must
meet the
“Lightscape
Management Pian
Guidelines” included
in this document).
The Guidelines for
Outdoor Lighting in
RASC/IDA Dark Sky
Places should be
used while creating
the park’s LMP; AND
ii) ii) A light warranting
policy {prescribing
whether an area
should or should not
be lighted), lighting
curfews, and
appropriate
illumination levels

Full Cut Off lighting

Fully shielded or full cutoff light
fittings for all fixtures over 1500
lumens

Fully shielded or full cutoff light
fittings for all fixtures over 500
lumens with no light above the
horizontal.

Fully shielded or full cutoff light
fittings for all fixtures over 500
lumens with no light above the
horizontal.

Fully shielded or full cutoff light
fittings for all fixtures over 500

lumens with no light above the

horizontal.
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Maximum colour
temperature (kelvin)

<3000K

<3000K, 2000K or less
recommended

<3000K, 2000K or less
recommended

<3000K, 2000K or less
recommended

Restrictions on numbers of
unshielded fittings

Limit or lumens per hectare or total
site lumens

When unshielded fixtures are
used, impacts to the lightscape
must be minimized with the use
of timers and/or curfews

When unshielded fixtures are used,
impacts to the lightscape must be
minimized with the use of timers
and/or curfews

When unshielded fixtures of <500
initial lumens total are used,
impacts to the lightscape must be
minimized with the use of timers
and/or curfews

Lighting Policy

A policy to address over-lighting,
such as energy density caps,
lumens/acre caps, or maximum
illuminance specifications,

Lightscape Management Plan
(LMP) exceeds requirements of
surrounding or other jurisdiction
policy requirements

Lightscape Management Plan
{LMP) exceeds requirements of
surrounding or other jurisdiction
policy requirements

Lightscape Management Plan (LMP)
exceeds requirements of
surrounding or other jurisdiction
policy requirements

A provision that clearly: {1}
indicates where, when, and under
what circumstances new public
outdoor lighting (street lighting and
lighting on other public property
and rights-of-way) is warranted and
will be permitted, and (2) requires
that adaptive controls and curfews
be employed in all future
installations of public outdoor

Inclusion of recognition of
importance of dark sky resource
in park management plans

lighting.

Fixture conformance n/a At least two-thirds (67%) of At least two-thirds (67%) of At least two-thirds (67%) of existing
existing outdoor lighting fixtures | existing outdoor lighting fixtures outdoor lighting fixtures within the
within the park conforming to within the core conforming to the sanctuary conforming to the LMP
the LMP LMP

Community Commitment Dark Sky Community Dark Sky Park Dark Sky Reserve Dark Sky Sanctuary
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Lighting Inventory

n/a

Lighting inventory and a plan to
bring 90% of outdoor lighting
into compliance with the Park’s
LMP within five (5) years of
receiving an IDA designation, as
well as a written commitment to
bring the Park into 100%
compliance within ten (10) years
of designation;

Lighting Inventory and a plan to
bring 90% of outdoor lighting into
compliance with the Reserve’s LMP
within five (5) years of receiving an
IDA designation, as well as a
written commitment to bring the
Reserve into 100% compliance
within ten (10) years of
designation;

Measurement Programme

A sky brightness measurement
program must be maintained either
by the Community or by another
public or private organization
(university, research center, IDA
chapter, astronomy club, etc.) to
follow the evolution of light
pollution in the DSC.

A measurement program must
be maintained either by the
Park, private landowner(s), or by
another public or private
organization (university,
research center, IDA chapter,
astronomy club, etc.) to follow
the evolution of light pollution
in the DSP and assert that the
night sky quality does not
degrade;

A measurement program must be
maintained either by the Park,
private landowner(s), or by
another public or private
organization (university, research
center, IDA chapter, astronomy
club, etc.) to follow the evolution
of light pollution in the DSP and
assert that the night sky quality
does not degrade;

City owned lighting conforming
with, or committed to conforming
with, the lighting code (if the latter,
a published plan with a timeline for
completion in no more than 5
years),

Municipal support of dark skies and
good lighting as indicated through
city publications, flyers, public
service announcements, funding of
lighting upgrades, etc.
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Leadership

The Park has set a leadership
example in the restoration of
dark skies by implementing at
least one of the following: (1)
Producing at least one “night sky
friendly” lighting project that is
publicly visible and interpreted,
OR (2) Involving at least two
external partners in dark sky
restoration efforts (e.g. chamber
of commerce, power utility,
university research, tribal
nations, environmental groups,
conservation groups, natural
history association), OR (3)
Cooperation with at least two
nearby municipalities that
results in adoption of lighting
codes that improve sky
conditions in the Park, OR (4)
Inventorying and monitoring
night sky quality and using
results to educate the public, OR
(5) A combination of the above
or an alternative restoration
project may be suggested.

Communities must have a number
of examples of conforming lighting
installations proportional to the
size of the population they serve,
both on roadways AND on
different private sites (industries,
stores, public services, etc.): i) Each
participating municipality
(excluding businesses, residences,
and partners without installed
lighting) should have completed at
least one highly visible
demonstration project with night
sky friendly lighting consisting of at
least 10 lighting fixtures for each
5000 residents; AND/OR Dark Sky
Reserve Designation Guidelines,
IDA 5 ii) Approximately 10% of
fixtures within the Reserve (outside
of the core) must be retrofitted or
brought into compliance with the
appropriate regulation or
guideline. This percentage does
not include fixtures that were
compliant upon the initial lighting
survey, but rather must show
active motivation of the
community to make changes
through the form of retrofits
and/or appropriate physical
changes to the current fixtures’
form. Such changes may include,
but are not limited to, installation
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of adaptive controls such as timers
and dimmers.

Signs

Must erect and maintain a sign
indicating the IDA Dark Sky Reserve
designation along a roadway
entrance, along a footpath
entrance if no roadway exists, or a
visitor contact center. Sign must
include DSR text and logo. With
IDA approval, an alternative
wording may be used, such as Dark
Sky Wilderness, Night Sky Refuge,
or similar.

Reporting

Annual Report

Annual Report

Annual Report

Annual Report
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