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Executive Summary

1.

Isolation and a changing climate will bring increasing dangers to Norfolk Island and its
community. Many of these dangers will be experienced across the world. The Norfolk Island
community, supported by mainland Australia, has the ability to prepare.

Climate change will continue to bring drier conditions, greater damaging winds, aggressive
rainfall and sea level rise. This will require long-term adaptation. Making ready for the
changing climate is prudent and best undertaken proactively.

Norfolk Island has the opportunity to be a model of near self-sufficiency, compassion and best
sustainable practice. It could very well become what the locals want Norfolk Island to be; the
"best small island in the world".

This report recommends a number of activities and actions having considered the likely
climate change implications. The most significant of these recommendations is the
consideration of adaptation measures including the establishment of an emergency
evacuation and shelter facility.

Recommendations are made in this report regarding specific industries. It is recommended
that ability to self-shelter in the current housing stock be audited. The development of further
study into the island aquifer is suggested. It also recommends the inclusion of climate change,
as a key consideration, in all infrastructure planning for the island.

Alongside the adaptation measures recommended in this report is an opportunity to develop
circular economy behaviours and to reduce fossil fuel use. These mitigation actions have the
bonus of developing further self-reliance, collaboration and compassion, already hallmarks of
the community.
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Norfolk Island

1. Norfolk Island has an area of 35 km2, a coastline of 32 km and a highest point 318 m above
sea level. Norfolk Island is one of the many subtropical Pacific islands. It is situated
approximately 1400 km east of mainland Australia, with the nearest airfield approximately 850
km on the North Island of New Zealand. Norfolk Island is located at 29°02'S 167°57'E.

2. Norfolk Island is by the residents’ understanding the “best small island in the world”. It is
difficult to disagree. The island is in an enviable geographic location and the climate today is
benign and highly suitable to human habitation. The island is a rock, not an atoll, making it
very different to some Pacific islands currently concerned about inundation from sea level
rise.

3. According to the recent census by Australian Bureau of Statistics (ABS), the island has a
population of 1748 (ABS, 2016).

4. Engagement with local people and from available studies indicates there is a sense of
significant1 awareness of climate change and its potential effects on the Island.

5. The culture is unique and based on a short history including Polynesian linkages to the
Pitcairn Islanders and HMS Bounty mutineers. Many strong family linkages occur on and off
the island. The governance system is unique in that it is a mix of local laws, customs,
hierarchy, Commonwealth laws and policy settings of the Government of New South Wales
(NSW). It does not have the status of a state or territory, nor is it a local government within
NSW. It is an external territory of Australia.

“The unique circumstances that make Norfolk Island different from many other communities
in mainland Australia, and which affect its financial capacity, include its:

- location including its remoteness, isolation and island status;
- economy, including its narrow economic base with a strong reliance on tourism;

- the size of the potential tax bases, the number of tourists on the Island at any one time
and its wage levels;

- small size, which means many services are less able to achieve economies of scale;

- population characteristics including a relatively small working age population and a
relatively large elderly population; and

- governance arrangements, which result in the need for special arrangements for the
delivery of State-type services”. (Commonwealth Grants Commission, 2019).

' No statistical method is used to make this judgement. The author is making comment that all who were
spoken to as part of this study knew of climate change and had a view about its implications to Norfolk
Island.

5
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A number of studies of Norfolk Island’s climate, environment and strategic options have been
conducted over the recent past. Many Islanders have been stakeholders and interviewed for
these studies. The author in preparing this report has relied on some of these studies and on
video and phone conversations.

Purpose of the Study

7.

The Department of Infrastructure, Transport, Regional Development and Communications
(the Department), engaged lan Cumming, through IRC Pty Ltd, to study the resilience and
emergency preparation of Norfolk Island for severe weather events or natural disasters
brought about by climate change and to offer opportunities and suggestions to prepare the
Norfolk Island people and the island for its immediate, medium and long-term future.

The brief for the engagement included a request for recommendations for immediate actions
that will enable the island to be well placed for the medium to long-term future. All
recommendations in this report are solely those of the author.

It was intended that the study be wide ranging and aware of the all-pervasive nature of
climate change. The brief sought consideration of the multiple facets of human life on
Norfolk Island, the ‘human security’ of the community and its continued resilient sustainable
future.

Study method

10. The study method was largely a desktop exercise with interviews of many people

11.

knowledgeable about Norfolk Island and its community. At the time of the study, it was
constrained by responses to the COVID19 pandemic.

Every look into the future demands both science and imagination. From this future vantage
point we are able to return to our current position and determine a potential sensible
pathway forward.

infrastructure.gov.au



http://www.infrastructure.gov.au/

12. As part of the study, deliberate attention is to be paid to the emergency shelter arrangements
and infrastructure considerations.
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13.

The Department’s documents and strategies suggested that all engagement should be
inclusive and respectful, transparent and responsive, purposeful and practical, and trusting
and responsible. It is clear that there has been a great deal of recent engagement with the
island community?. (The Department of Infrastructure, 2019)

. "The future of Norfolk Island is directly linked to the sustainable use and preservation of the

island’s natural resources. The Norfolk Island community is committed to this, listing ‘An
Environmentally Sustainable Community’ as the first of six Strategic Directions in the
Community Strategic Plan 2016-2026." Page 7 Norfolk Island Environment Strategy 2018-
2023.

. The early engagement of the author with the Norfolk Island Administrator and the

Department'’s staff confirmed the continuing need for targeted engagement with the
following for the duration of the study
a. The Norfolk Island Administrator,

b. The Norfolk Island Regional Council (NIRC),

c. Bureau of Meteorology, Norfolk Island,

d. The Department’s staff on the Island,

e. Emergency Management Norfolk Island (EMNI).

2 The Department’'s Community Engagement Framework was used as the primary guide.

8
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Recent Norfolk Island Studies

16.

17.

18.

19.

20.

21.

Arising from the review of relevant publications, a number of important studies and
documents were noted.

The Australian Government Department of Infrastructure, Transport, Regional Development
and Communications (the Department) is responsible for the maintenance and improvement
of governance, laws and services for Norfolk Island.

In 2019, the Australian National Audit Office (ANAO) audit entitled Design, Implementation
and Monitoring of Reforms to Services on Norfolk Island identified that Norfolk Island is
unable to react and recover from a disaster effectively which is a risk for the Department’s
Norfolk Island and Mainland Territories Branch.

‘The Norfolk Island Plan 2002’, as at 2016, does not specifically address climate change as an
issue, although it recognises, “Norfolk Island’s environmental, landscape, and heritage
qualities are valuable and vulnerable to change”.

Norfolk Island Environment Strategy, 2018-2023. This report sits with the strategic plan, and
recognises the need to meet the population’s environmental expectations; “A majority of
people in the community indicated they were highly committed to preserving a healthy
environment on Norfolk Island and identified that it was very important that the island is an
environmentally sustainable community.” Climate change is often mentioned and noted as
requiring more information with the suggestion of “commission[ing] an assessment of climate
change projections for the Norfolk Island region, to determine what impacts (positive or
negative) this may pose to the island’s marine environment.” This is further supported in
Strategic Direction 1, of An Environmentally Sustainable Community of the Norfolk Island
Community Strategic Plan 2016-2026 — Our Plan for the Future. This strategy aims to ensure
environmental sustainability for future generations, suggesting that, “The people of Norfolk
Island identified the following actions regarding water resources, listed in order of priority:

(i) to collect baseline data on water quantity and quality for both surface water and
groundwater;

(it) to develop management plans for water quality and quantity for both surface water and
groundwater to ensure their sustainability; and

(iii) to perform a climate change impact assessment.”

“Under the current governance arrangements, Norfolk Island is not considered part of any
particular State or Territory of Australia, making the island ineligible for State or Territory
funding grants. Norfolk Island is, therefore, constrained in accessing funding programs
specifically developed to assist Councils to respond and deliver on key environmental actions.
Council has limited ability to generate a strong surplus budget from its operations due to a
number of factors including the small ratepayer base, the high cost of living, its remote location
and the limited growth and development on the island. Therefore, a number of actions are
designed to address how the island can better access funding.” Norfolk Island Environment
Strategy 2018-2023, identifies the following Community Priorities:

9
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1.1 Develop a clean energy future;

1.2 Protect and enhance our water quality;

1.3 Reduce, reuse and recover waste and end disposal of waste into the sea;

1.4 Plan for additional pressures on water resources, transport, utilities and
telecommunications infrastructure;

1.5 Create a food secure community;

1.6 Create a water-secure future; and

1.7 Keep our waters around Norfolk Island sustainable for the enjoyment of future
generations

22. No comprehensive climate change assessment has been undertaken on Norfolk Island since
Watkins, 1999, under the Commonwealth Government'’s Australian Coastal Vulnerability Case
Study — Climate Change Program. This study used Norfolk Island as a case study and showed
that climate change and the resulting increase in sea levels would see the loss of wetlands in
the Kingston and Arthur's Vale Historic Area (KAVHA). (Diatloff, 2008).

23. More recently, a climate change strategy was prepared for the Norfolk Island National Park
and Botanic Gardens. The climate projections used in this assessment were at a relatively fine
scale; however, the assessment was specific to protecting the biodiversity of the Norfolk
Island National Park and Botanic Gardens against climate change.

24. State of the Climate: Norfolk Island, Australian Bureau of Meteorology, March 2020, in
summary states the following;

“Norfolk Island has a largely “maritime temperate” climate, with warm summers and relatively
mild winters. The wettest months are generally April to August and the driest months on
average are October to February.

Rainfall in recent years has been very much below average. This recent acute rainfall
deficiency has been on top of a longer-term trend towards reduced annual rainfall. This
rainfall decrease has been strongest over autumn and winter and shares some similarities with
rainfall declines observed since the 1970s over the southwest of Western Australia and, since
the late-1990s, over the southeast of mainland Australia.

Along with the decline in rainfall, there has been an increase in surface air temperature. Mean
maximum and minimum temperatures have risen by just over 0.5 °C since 1944 across all
seasons. Sea surface temperatures around the Island have risen by a similar amount, indicating
the warming is related to broader patterns of warming in the region.

Climate projections for the region around Norfolk Island indicate that autumn and winter
rainfall is likely to decline further in the future, and temperatures will continue to increase
across all seasons.”

25. Norfolk Island Environmental Assessment, Business case February 2019, states;

“land capability to support human, agricultural and industrial activities need to be undertaken
in light of these ecological dynamics to ensure accuracy of data and validity or outcomes.
Population, landforms, hydrology, biodiversity, climate, land use and the availability of

10
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technologies must form the basis for any assessment into Norfolk Island’s long-term
sustainability.”

26. The World Bank also produced a useful reference report in 2017, Climate and Disaster

27.

Resilient transport in Small Island Developing States: A call to action, which concentrated on
small island vulnerabilities. This report is instructive in consideration of the Norfolk Island
future. As a result of their isolation it highlights that small island economies’ reliance on
tourism and their need to prepare for emergencies.

Many of the above reports cross-reference other reports including the NIRC environment
study and the adoption of the ‘Norfolk Island Environment Assessment’ (above). All the
reports continue to place water security and its continuing availability as the greatest concern
for long term resilience of Norfolk Island.

11

infrastructure.gov.au



http://www.infrastructure.gov.au/

Relevant Australian Policies and Laws

28.

29.

30.

31.

32.

33.

The following documents are important inputs to the development of appropriate policy
responses and to the framing of recommendations. These include legal frameworks,
understandings, legislation and / or policy documents of the Commonwealth Government.

Corporations Act, 2001 (Cth). The Corporations Act sets down the fiduciary duties of the
directors of companies. The Australian Securities and Investments Commission (ASIC) and The
Australian Prudential Regulation Authority (APRA) agree with the general principles set out by
Noel Hutley (NSW-SC), and advised by Sarah Barker (Minter Ellison), and presented to the
G20 Business Forum, that directors of companies (national and international) are responsible
for acting on risks to the company they manage and lead. These risks now include climate
change. Therefore, a director who does not consider climate related risks to the business
would be negligent under the Corporations Act. A director must act on climate related risks
where those risks are considered “not fanciful” or “far-fetched"3. This position is considered
globally universal as they apply to Company Directors.

The Task Force on Climate-Related Financial Disclosures (TCFD) was set up in 2015 by the
Financial Stability Board (FSB) to develop voluntary, consistent climate-related financial risk
disclosures for use by companies, banks, and investors in providing information to
stakeholders.

Public Governance, Performance and Accountability Act, 2013. The Australia Government
Solicitor, July 2018, has provided advice to higher levels of some major Commonwealth
Departments, that the requirement for due diligence by authorised persons under the Act
includes the need to understand and act on climate related risks associated with decisions to
use Commonwealth resources.

The Senate Committee hearing on ‘climate change and national security’ of Nov 2017, heard
many witnesses suggest that Government’s investment include an understanding of climate
change effects on that investment. For example, the Department of Defence agreed to ensure
climate change was a consideration in the Capability Life Cycle. Many witnesses also placed
significant emphasis on the need to secure lives as the primary goal thereby allowing all
forms of security to follow, including National Security.

Agenda 2030 and the Sustainable Development Goals (SDG) are an Australian Government
agreed agenda. These goals were first established within the United Nations. Australia actively
participated in international discussions to design the 2030 Agenda. This occurred with the
support and involvement of all development actors, including civil society organisations, the
private sector, philanthropic organisations and academia. The 2030 Agenda is both a
domestic and international agenda. The Department of Defence uses the SDG as
consideration steps within its procurement processes known as Smart Buyer Program.

3 Sarah Barker in explaining the “low bar” that is legally required to be fulfilled when considering those risks
that might be considered appropriate risks brought about by a changing climate.

12
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34.

35.

36.

The Paris Climate Agreement came into effect on 4 November 2016. The Paris Agreement is
made under the United Nations Framework Convention on Climate Change (Climate Change
Convention, also referred to as the UNFCCC). Australia announced its ratification of the Paris
Agreement on 10 November 2016. The Paris Agreement aims to ‘strengthen the global
response to the threat of climate change’. Its stated goal, in Article 2 of the Agreement, is to
limit the increase in the global average temperature to ‘well below 2 °C" above pre-industrial
levels'. The Paris Agreement also states, for the first time in an international climate
agreement, that we should ‘pursue efforts’ to limit the temperature increase to 1.5 °C (Article
2). The Paris Agreement places national interests subservient to international interests when
considering climate change mitigation. The Paris Agreement was welcomed as an important
breakthrough in international climate negotiations. Some climate scientists (and many
others, including national governments) have criticised it, suggesting that it is too weak and
will not meet its aim of limiting global warming to 2 °C. (Bawden, 2016) 4

It is unclear whether climate change impacts and adaptation measures are a ‘human rights'
issue for Norfolk Islanders. The United Nations International Covenant on Civil and Political
Rights confers rights to culture, family and life (amongst other rights). Those rights are
currently being asserted by a group of Torres Strait Islanders in a complaint against the
Commonwealth of Australia, alleging that Australia's failure to take adequate action to reduce
greenhouse gas emissions or to build proper adaptation measures on the islands is in
violation of their human rights®. The United Nations Declaration on the Rights of Indigenous
Peoples also sets out additional rights of indigenous peoples in relation to the lands,
territories and waters that they have traditionally occupied. The Australian Government is
defending the claim brought by the Torres Strait Islanders and does not recognise Norfolk
Islanders as 'indigenous peoples' of Norfolk Island. It is understood that the rights of Norfolk
Islanders to self-determination under the International Covenant on Civil & Political Rights is
subject of an appeal by a Norfolk Island resident to the United Nations' office of the high
commissioner for human rights. It remains unclear whether the Norfolk Islanders' cultural,
family and life human rights, or their 'indigeneity’, will be considered in that appeal. However,
in the face of these complaints, it may be prudent to consider the application of the relevant
conventions when framing recommendations for improving the resilience and sustainability
of culture and life on Norfolk Island.

On 2 December 2015, the Australian Government released a National Climate Resilience and
Adaptation Strategy. The Strategy sets out how Australia is managing climate risks for the
benefit of the community, economy and environment. It identifies a set of principles to guide
effective adaptation practice and resilience building and outlines the Government'’s vision for
the future. Mitigation was to avoid the risks of a changing climate by reducing the emissions
of greenhouse gases and preventing more severe climate change. Adaptation works to

4 The article, written by the Environment Editor for the Independent, in January 2016, is also sub-titled
"Some of the world’s top climate scientists have launched a blistering attack on the deal”.

5> [Footnote: https://www.clientearth.org/press/climate-threatened-torres-strait-islanders-bring-human-
rights-claim-against-australia/].

13

infrastructure.gov.au



http://www.infrastructure.gov.au/
http://unfccc.int/paris_agreement/items/9485.php
http://unfccc.int/essential_background/convention/items/6036.php
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22media%2Fpressrel%2F4926485%22
http://unfccc.int/paris_agreement/items/9485.php
http://www.independent.co.uk/environment/climate-change/cop21-paris-deal-far-too-weak-to-prevent-devastating-climate-change-academics-warn-a6803096.html
http://www.independent.co.uk/environment/climate-change/cop21-paris-deal-far-too-weak-to-prevent-devastating-climate-change-academics-warn-a6803096.html
https://www.clientearth.org/press/climate-threatened-torres-strait-islanders-bring-human-rights-claim-against-australia/
https://www.clientearth.org/press/climate-threatened-torres-strait-islanders-bring-human-rights-claim-against-australia/

37.

38.

39.

manage the risks caused by climate change already locked in and form the potential for more
severe changes in the future.

Intergovernmental Panel on Climate Change (IPCC) is formed by National Governments.
Scientists prepare assessments for this panel. This intergovernmental panel includes
Australian representation and receives scientific assessments from many Australian
professional scientists. The IPCC was created to provide policymakers with regular scientific
assessments on climate change, its implications and potential future risks and opportunities,
as well as to put forward adaptation and mitigation options. The IPCC has produced a
number of very important reports that have informed decision making on climate change
issues and how this can be integrated with sustainable development.

Three recent IPCC publications provide truly professional and unambiguous advice, the report
'Global Warming of 1.5°C’, the report ‘Climate Change and Land’ and the report on the
'‘Ocean and Cryosphere in a changing climate'.

The Special report: Global Warming of 1.5°C, confirms the human cause of global warming of
1°C and affirms with 'high confidence’ further warming to 1.5°C is likely by 2030 to 2052.
Warming will continue for centuries and cause long term changes to the climate. There
remains hope of lowering risks through choice of mitigation and adaptation measures.
However, with confidence in the human spirit it suggests that:

“Limiting the risks from global warming of 1.5°C in the context of sustainable development
and poverty eradication implies system transitions that can be enabled by an increase of
adaptation and mitigation investments, policy instruments, the acceleration of technological
innovation and behaviour changes”.

40.

41.

The Special Report: Climate Change and Land, (An IPCC Special Report on climate change,
desertification, land degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems) follows on from the Global Warming of 1.5°C
report. In this report the Panel concludes that actions can be taken in the near-term, based on
existing knowledge, to address desertification, land degradation and food security while
supporting longer-term responses that enable adaptation and mitigation to climate change.
These include actions to build individual and institutional capacity, accelerate knowledge
transfer, enhance technology transfer and deployment, enable financial mechanisms,
implement early warning systems, undertake risk management and address gaps in
implementation and upscaling. GHG emissions controls effectively control much of the
world’s future sustainability. Reductions allow us to avert or reduce risks and generate
benefits, while continuation will bring further risks and significantly higher costs.

The Special report on the Ocean and Cryosphere in a changing climate — summary for
policymakers. In this report the Panel discusses the particular exposure of peoples, especially
islanders, associated with the ocean with the effects of Sea Level Rise as a result of CO2
uptake and heat, effecting not only food and water supply but also cultural values, trade,
tourism and health and well-being.

14
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42. The National Risk Reduction Framework outlines in its introduction the co-benefits of risk
reduction. Risk reduction will bring reduced loss and suffering but also social and economic
opportunities. The framework describes four elements of action to reduce disaster risk are to;
Understand Disaster Risk, Accountable Decisions, Enhanced investment and Governance,
ownership and responsibility.

43. Most recently the CSIRO has produced a document called the Climate Compass which
provides guidance to decision makers at specified levels as to dealing with aspects of climate
change in those decisions. It has not yet been universally adopted by Commonwealth
agencies however presents a unique opportunity to include realistic climate consideration in
public policy and investment decisions at all levels.

44. The relevance of policy and law described in the documents listed above is clear. For any one
individual, organisation or authority, government or private, to ignore science is no longer
ethical. Indeed, the ignorance of climate change, the non-acceptance of the science of climate
change might be considered negligent; a deliberate act to ignore might be considered wilful
negligence.

45. We know why climate change exists, we know what causes it, we know how to fix or mitigate
it, and we know how to adapt to it. We have a very good estimation of when changes will
occur at differing levels and we know who and what it is affecting. We are negligent not to act
on those known risks.

“The best time to plant a tree was twenty years ago; and the second-best time is today.” Anon

It is recommended that decision-makers be knowledgeable of climate
change and their legal obligations arising from it.

15
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Climate change

46. Global climate change is explained in depth in the various reports by the IPCC. These reports

47.

48.

49.

are continuously being updated and reworked as better and more certain science is
developed. It is worthy to note that predictions have remained very consistent since its
earliest publications. The IPCC's reports are a “must read” for leadership in any government
department. In Paris, the IPCC was asked to provide a new special report in 2018 (known as
SR1.5) on the impacts of global warming of 1.5 °C above pre-industrial levels. In addition,
parties are aiming to peak Green House Gas (GHG) emissions ‘as soon as possible’ (Article 4).
According to the IPCC, global warming of more than 2 °C would have serious consequences,
such as an increase in the number of extreme weather events.

Climate change risks are not new risks. The nature of climate change is such that GHGs are
altering the climate in well understood and predictable ways. Climate change will be
accelerating, exacerbating or increasing and sometimes altering or reducing the threats and
opportunities that currently exist. An increasing range of temperature, rainfall and dryness
increase threats to those who rely on a set of variables about to be altered.

Planning for a resilient nation must consider a very long timeframe (centuries). This requires
some learned speculation and measured story telling. Predicting the climate’s change is a
significant and professional science, practiced as science should be practiced, tested and peer
reviewed repeatedly. The predictions have likelihoods and probabilities of occurrence. Science
will always continue to test its own predictions making them more relevant and accurate.

Predicting a likely future for a community is not an exact science. It requires a good
understanding of science that is then extended to "walking the future” and then “reverse
engineering our near” or telling a story that allows that future to be understood and therefore
planned for.

. In this report a 200-year future will be considered. The report endeavours to tell a story of

what ‘may be’ in many years to come without the benefit of ever being there. There are those
who will read this document in the near future and scoff. However, having a narrative to
practice a safe look forward might be the insurance policy that our people of our future will
thank us for.

High levels of warming and the impact

51.

The world will experience further gradual on-set of warming and change over the next long
future without significant reductions in GHG emissions. There is little evidence that current
practices will make a significant enough difference to move the world away from the
Representative Concentration Pathway (RCP)8.5 in the immediately future (10 to 20 years).
However, it would be wrong to suggest that nothing is happening internationally. Much is
being done. Evidence suggests that current international efforts are not enough.
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52. Preparation for an RCP8.5 pathway might provide a best fit for the likely occurrence of future
extremes, as current business as usual is trending to this pathway. The climate conditions
brought on by ‘this pathway’ will present such extremes so as it is almost certain that
emergency actions will take place around the world to curb further GHG emissions. These
emergency actions will need to be aggressive. Scenarios are now being considered by the
IPCC, where human actions and inactions to mitigate climate are being considered under the
name “Shared Socioeconomic Pathways".

53. Humanity is nearing the point when emergency action is the only action that will significantly
curb further travel along the RCP8.5 pathway. The author predicts, along with many others,
that the average global warming will increase in the order of 3 degrees by 2100 and is then
likely to plateau at that point before any significant reduction out to 2200. There are some
who believe this to be optimistic. They see the world as effectively ‘locked in" to continuing
warming.

Sea level rise

54. Warming above 2 °C will have dire consequences. Sea level rise will effectively be locked-in
due to the warming waters of oceans and will likely see an average sea level rise of 2 m by
2100 and 7 m by 2200. Average temperature increase is a statistical explanation that could be
mistakenly taken to express the likely extremes. The extremes may be well beyond a single
standard deviation of the average likely increases that are estimated.

Temperature stats and climate extremes

55. The World Meteorological Organization, Statement on the State of the Global Climate in
2019, (WMO-No. 1248), continues to support the
conclusions of the IPCC. It remains yet another
international science body calling for immediate
action and understanding.

56. Future climate: Weather patterns. It is probable that
the world will continue to proceed along a RCP8.5
pathway, until a point where such extremes are being
experienced that greater, national level actions will be
undertaken. The likelihood of keeping the world at
1.5 degrees of warming is not high. The community
of interest and science are generally of a view that a
2-degree (by 2100) world is most likely and that this
prediction is on the optimistic side. This prediction
also envisages that a number of emergency actions
will be undertaken sometime in the medium term. It
is likely that we will a 3-degree hotter world by 2100.
The world’'s weather patterns will become more Figure 1: Volunteer firefighters, Bundaberg,

extreme. The sea level will rise significantly. We will %Laz,ecourtesy of the WMO-No.1248 - front page
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lose glaciers and ice. The atmosphere will likely be more aggressive in almost all nature of
weather events.

Changes in extremes

57. In Australia the recent past cyclones have shown a tendency to track approximately 400
kilometres further south in industrial age times, than historical records would suggest should
be normal®. There is every expectation that cyclones will continue to track further south than
they do now as warmer oceans and changing climate gives rise to conditions suitable for
cyclone propagation and movements south.

Climate system inertia means that it will take several centuries for the eventual extreme
global warming mentioned above to occur, if we are so foolish as to burn all of the fossil fuel
resources. Unfortunately, despite the ocean's thermal inertia, the transient climate phase this
century, if we continue business-as-usual fossil fuel burning, is likely to cause an extended
phase of extreme climate chaos. As ice sheets begin to shed ice more and more rapidly, our
climate simulations indicate that a point will be reached when the high latitude ocean surface
cools while low latitudes surfaces are warming. An increased temperature gradient, i.e., larger
temperature contrast between low and high latitudes, will drive more powerful storms, as
discussed in “Storms of my Grandchildren”, 10 Hansen J, 2009: Storms of My Grandchildren,
304 pp., Bloomsbury USA, New York.

58. There is clear evidence to suggest that storms are becoming ‘sharper’ and ‘harder’. Winds are
often stronger, the rain falls at greater intensity, and the durations are shorter. This may
present as hail or as short rainstorms giving rise to [flash] flooding and consequent damage.
The following from the IPCC appears immediately relevant to Norfolk Island,

Climate change exacerbates land degradation, particularly in low-lying coastal areas, river
deltas, drylands and in permafrost areas (high confidence). Over the period 1961-2013, the
annual area of drylands in drought has increased, on average by slightly more than 1% per
year, with large inter-annual variability (IPCC SR Land).

Response options

59. Adaptation is the alteration of the current ways of conducting business to deal with known
oncoming changes. The adaptation to the complex changes likely brought about by climate
are almost all encompassing. The climate will change almost every aspect of human life.
Human life will have to adapt. There is no part of society that will remain unaffected by the
changing climate.

60. Mitigation is the reduction of the cause or the removal of the cause (of risk or change). In the
case of climate change the single greatest mitigation that must be made is the reduction or
cessation of GHG emissions. There is also a recognition that there is a need to remove the

6 Mark Howden, ANU Climate Change Institute, 13 March 2020.
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61.

threat already present as part of mitigation, referred to as negative emissions. Mitigation is
similar to the medical analogy of treating the disease cause and not the symptomes.

Government is designed for the purpose of protecting its citizens. The broad principles are
generally engrained in almost all forms of government. Good governance describes the
actions of the elected officials and the public service to effect policies which are designed to
protect and secure the citizens; security of the way of life, of safety and of their ability to
continue as a people without threat.

Climate change on Norfolk Island

62.

63.

64.

65.

It may be possible in a study like this to consider a wide range of climate change concerns.
This might include Norfolk Island’s place in the ethno-relationships to other islands, the
outreach that may represent to other islands in the face of climate changes threatening island
life elsewhere in the pacific. It may be possible to draw some parallels of big nation
government to small island behaviour. The World Bank is concerned about small islands in
the face of climate change’. This study however will consider the physical effects of climate
change and leave the ethnic and intergovernmental considerations to be addressed in other
reports.

This section of the study sets out to specifically consider and understand the risks of climate
change, including slow on-set and rapid on-set extremes on Norfolk Island. The report makes
judgement of what those climate effects may mean to the people and their island and then
through a number of recommendations sets out the decisions that could be made. The report
takes “a journey into the likely future”. It makes some judgements consistent with investment
and governance and makes recommendations as to ownership of those actions and where
and to whom the responsibilities lie.

Each section of the report documents the factors that have been considered regarding
Norfolk Island while the climate moves beyond historical normal.

The Norfolk Island environmental strategy suggested that one of their initial tasks would be
to collate the existing climate data for the island under the following broad climate variables:
a. temperature (maximum, minimum);
b. sea surface temperature;
c. rainfall (mean, heavy and extreme);
d. solar radiation;

" This concern is most likely mostly concerned with some Small Island States, as sea level rise and extreme
storms make life potential untenable in the near future on their low-lying islands.
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66.

67.

wind (mean, strong, extreme);

sea level rise;

ocean acidity (pH); and

extreme weather and weather systems (e.g., storms, El Nifio/La Nifa).

s@ ™o

These recommendations will through knowledge and understanding, allow future generations
of those in authority and the local community to work towards a more sustainable outcome
for Norfolk Island.

It is recommended that there be continued collection, collation and analysis of
climate data by BOM, NIRC, CSIRO and the Department. This task should be put into
immediate effect.

The relatively small size and its distance away from a great land mass, allows the island to be
in part immune from the extreme temperatures that will be felt on mainland Australia.
Maximum temperatures are unlikely to be significantly greater than the current maximum
temperatures. Surrounded by a significant mass of seawater at a relatively constant
temperature will continue to serve the island well moderating temperature changes
significantly®. While some hotter days may occur they will unlikely be extreme, in relative
terms to Australia’s mainland. For example, days in the order of 32°C to 34°C maximum may
be experienced in the long future.

Rainfall patterns.

68.

69.

70.

Rainfall is a significant issue for all occupied islands, like Norfolk Island. An island relies on
water for the purpose of life sustainment. Two likely significant changes will occur. There will
be a general drying of the island as less rain falls in every year. This is the observed pattern
and is likely to become more extreme in the future. In addition, when that rain does fall it is
likely that it will be rapid and violent. Some rainfall events may be associated with high winds.

Reducing rainfall over the last 20 years has increased the threat (slow on-set of climate
change) of reduced water availability. This pathway will continue. Norfolk Island will continue
to get dryer. This is not drought but rather a pattern of continuous change and disruption
from the long normal past.

Reducing rainwater harvesting during recent dry periods draws attention to the threat to the
island's water supply. Rainfall harvesting for drinking water will require alternative strategies,
including larger rainwater tanks, or a common or community collected, treated and supplied
water system. Such a system could serve for either emergency or normal supply.

8 Mark Howden, Director of the Climate Change Institute ANU; “The critical issue is that it is a small island
well away from Australia. The temperatures are unlikely to depart much from the ocean surface temperatures
— which moderate temperature changes tremendously.”
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71.

72.

73.

74.

There are also suggestions from previous studies by consulting engineers that increased
rainfall may present additional threats where soil conditions make slip surface propagation
possible when heavier than normal rains occur. It is suggested that local engineers assume
that rainfall will be heavier on occasions when considering facilities locations if the potential
for slip surfaces might exist.

Decreased water availability from the aquifer is understood to be a real issue. It appears to be
a consequence of reduced rainfall. This places the island’s agricultural industry at risk as the
aquifer is understood to support agriculture and flora, as well in ground water storage and
access for human use. It is suggested that aquifer recharge be considered as a long-term
strategy to meet the sustainment of agriculture, forestry and horticulture.

It is recommended that a study should map the extent and nature of the aquifer and
include recommendations for aquifer management including potential ongoing
recharge.

It is recommended that the issue of ongoing water management be subject to
thorough analysis, including water collection, treatment, distribution and
management. That this study considers the need for water during and following an
emergency. This study will require community engagement and local decision
making and ongoing input from NIRC, CSIRO or learned consulting academic bodies,
BOM and the Department.

In the recent assessing water resources study by CSIRO they suggest that “Importantly CSIRO
will provide scientific input but not be advocating for a particular approach. Nor will CSIRO
seek to replace any planning processes, or recommend changes to existing plans or
processes, or put any pressure on residents to monitor and manage their own water stores.”

It is apparent from CSIRO's study and supported by all people spoken to as part of this study,
that additional storage of rainwater is required. This appears to be a proxy for the need to
supply adequate potable water to all. Options to achieve this may include community water
treatment facilities, additional holding infrastructure such as tanks fed by larger community
infrastructure, or a dam [potentially protected] for collection of rainfall runoff, or a program to
provide a larger rainwater holding capacity to each household. Further, a community water
system should be considered. A recent deployment by Royal Australian Engineers, and their
Reverse Osmosis water purification assets, affirms that the island's water supply is insufficient
both now and in the future.
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It is recommended that a water treatment plant be considered for purpose of both
aquifer recharge and potable water creation.

A further specific study should confirm the nature and performance of the water
treatment plant that would support the island into the future.

Consideration should be given to including this plant within an emergency shelter
infrastructure.

A desalination plant is generally preferred as it may collect water from a number of
sources including sea water.

A water treatment facility should be run completely by renewable power,

This action is for the Department and NIRC and should immediately form part of user
requirements brief for an emergency shelter facility.

Drought.

75.

76.

Drought is a human made description for drying of the land. One man’s drought is not
drought for another. The word drought should be used to describe a weather pattern
contained within a normalised and stable climate. Drought would be a normal period of
dryness associated with expected patterns. The current drying across mainland Australia, and
also Norfolk Island, should not be characterised as drought as the conditions are not within a
normalised climate or benign and predictable climate. Indeed, the predicted climate (ABRE?,
Dept of Environment, [the previous] Department of Climate Change, NCARFF) would suggest
gradual drying. In geological timeframes this change is occurring quickly'™ and to a greater
extent than would otherwise have been predicted. What is currently being termed drought
might well be considered more normal without being a new normal. Further drying will occur
in most locations in mainland Australia and on Norfolk Island

The agricultural sector in Australia is currently well served through the outreach and
information provided to farmers and local people. This is not so in Norfolk Island. This advice
will have to prepare farmers for the increasingly dry climate and potentially more severe
droughts. The forestry sector may also require adaption to decreasing rainfall and more
severe droughts.

° Dr I.LA. Cumming, Senior Executive within ABRE during the period 1986 to 1988, at the time multiple
reports suggested long term drying of agricultural industries in multiple areas of Australia. These
assessments remain fundamental accurate.

10 Glickson, ANU, equates the speed of change in the climate to that of the ‘great extinction of the
dinosaurs’ following the striking of the earth by an asteroid.
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It is recommended that the Norfolk Island agricultural and horticultural sectors
prepare for less rainfall and drier conditions. Farmer preparation for climate change
should be supported by the NSW Department of Agriculture, NIRC and the
Department, in their agricultural and horticultural outreach.

Fire

77. As the land dries fire will become a greater threat. Previous reports have addressed the nature
of the flora and suggested a reduction of the non-endemic eucalypt stands'". The report
suggests the removal or significant reduction of stands of gumtrees to reduce increasing fire
risks. Replacement with alternative specifies less susceptible to wildfires should be
considered. Fire, although unusual on Norfolk Island, must now be considered a risk and
other mitigation measures will be required. Forest fire fighting capacity should be studied,
and potential alternative approaches considered to fighting fires as immediate response
actions will be required should a fire start.

It is recommended that forest / wildfire expertise be engaged to advise on fire risk
reduction measures, and the development of a community plan for fire risk reduction,
consistent with community values and needs. (The author suggests this expertise may

reside in part locally.)

Sea level rise

78. Globally, on average, we should expect 2 m sea level rise by the year 2100, and 7m by the
year 2200. Specific areas of the Norfolk Island coastline will see inundation as a result. A2 m
additional sea datum by 2100 is a reasonable expectation for Norfolk Island. Such sea level
rise poses a threat to some of the natural and man-made Heritage areas but does not appear
to dramatically affect the island’s housing and social infrastructure. The slow onset of sea
level rise is likely to first manifest as additional erosion. This will occur especially during
increasingly intense ‘lows’ and extreme weather events. The beaches will begin to reshape
and lose sand content or push sand content to other near locations through sand transport.

" The author is characterising all eucalypts varietals as potentially hazardous when prone to wildfire
conditions and acknowledges this more rightly requires expert judgement by eucalypt species before stand
reduction occurs.
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Any planning of infrastructure at the sea’s edge must consider the most aggressive
estimated sea level rise.

It is recommended that the retention of special or heritage assets close to or near the
likely Sea Level Rise datum points must be considered in a further study. Moving
heritage assets (planned retreat) may be a consideration where the assets are of

significant value.

Extreme events and Cyclones.

79.

80.

Cyclones are currently tracking approximately 400km further south than historical records
would suggest is normal. It is predicted that this pattern of increasing southward migration
will continue. Cyclones are named as a cyclone if the wind conditions and weather pattern
occur within certain latitudes. It is highly likely, no matter the naming convention, that
significantly higher winds will be felt on Norfolk Island in the near future (20 to 80 years).
Historical records show Category 2 (CAT2) Cyclone Fran (winds speed 125-135 kph) caused
much damage. This year Cyclone Gretel (CAT2) only just missed the island. Damage
associated with winds are either direct or from debris. During high winds large trees will fall
and damage buildings. Buildings will receive direct wind effect damage. Wind damage is a
cubic function of the wind speed with greater wind speed increasing damage dramatically.
Norfolk Island will see Cyclone CAT3 winds and potentially higher in the medium to long
future (10 to 70 years).

An audit or stocktake of the island’s building stock to withstand high winds is required. This
knowledge will allow the community to understand which households are likely to be
threatened by certain wind categories. This will identify those vulnerable members of the
community who will require protection. A community facility (emergency shelter) should
immediately be constructed to shelter residents and visitors residing in at-risk infrastructure
during emergencies.

It is recommended that the Norfolk Island community and its governance
organisations should hold knowledge of the island’s infrastructure and housing stocks
and their ability to withstand various wind types/strengths. This urgent responsibility
must reside with the Department and the NIRC and should be completed as early as

possible.
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Industries of Norfolk Island

81.

This study has not conducted an exhaustive study of the implications of climate change on all
industry. While climate change will affect all industries, there are however, some key
industries, on Norfolk Island, that will be affected by the climate changes. These industries will
require education and a willingness to change to meet the future risks and opportunities. The
author is of the view that agriculture will need to adjust to the greatest change.

Agriculture.

82. There is a strong local agricultural community with a culture of self-sufficiency. The industry

83.

84.

includes both animal and vegetable production, preparation and sales. There is strength in
the Islanders belief in self-sufficiency. This will afford significant opportunities in the island’s
future. There are some types of food, including special cuts of meat, that are transported to
the island. For the most part the island is nearly self-sufficient. With a changing climate's drier
conditions and a likely reduction in irrigation water the agricultural industries will require
ongoing adaptation. For example, changes may include employing different irrigation
methods or potentially running at different stock rates. This change and adaptation will be
best done with input from experts.

It is recommended that an agricultural outreach service be considered that is
designed to educate farmers and growers as to the climate effects likely to occur in
the near future and to assist the Islanders examine alternative or supporting practice
changes.

Tourism was noted by all as critical to the island’s economy, representing 41% of the gross
product and 60% of the island economy (Commonwealth Grants Commission, 2019). Without
the benefit of studying the consequences of the early 2020 COVID19 lockdown to this
industry on the island it would be difficult to make an assessment of the costs associated with
a cessation of tourism. While tourism provides a substantial basis for an economy it is less
dependable than permanent residents.

The Norfolk Island community might consider opportunities to spread the reliance on a single
industry. The community might consider for example, the possible future including
commercial or business hub headquarter locations. The Norfolk Island climate and its
isolation, in the long term, may represent a significantly more pleasant climate than parts of
the Australian mainland and thus enticing company headquarter to reside there. In
discussions, island residents noted the slow speed and intermittent behaviour of current
communications. A note of caution is always raised when considering altering the balance of

25

infrastructure.gov.au



http://www.infrastructure.gov.au/

people’s incomes in a community and this may need to be managed for equity, customs and
traditions.

It is recommended that the Norfolk Island community consider the benefits of
offering alternative industries to support the island economy.

It is recommended that the island's communications systems be upgraded to meet
expectations of and support business, tele-health, governance and emergency
management.

85. Forestry is an export industry. Seed cultivation of palms and pines represents a current
export market that may be affected by reductions in the rainfall and runoff. Drier conditions
may impact the Norfolk Pines notwithstanding that the pines trees create their own micro-
climate systems. There are possible threats to the endemic flora and fauna due to changes to
the very constant climate experienced over many years.

It is recommended that a project study the impacts of climate change on the flora
and fauna of Norfolk Island, as it may affect forestry.

86. Food supply. For the most part the island is regarded as self-sufficient. The Norfolk Islanders
have significant systems for the storage of perishable items particularly those imported to the
island (mostly by ship).

Fossil Fuels.

87. Climate change is unlikely to significantly affect this way of behaviour, until fuel makes the
supply of items increasing expensive. It is suggested that transport means may become more
efficient in the long term if driven by renewable resources such as Hydrogen (H2) or batteries
directly. Manufacturing [industries] do not present an export proposition. Manufacturing
appears to be sufficient to support the agricultural industries.
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Infrastructure

Due to its size, remoteness, and susceptibility to natural disasters, the small Polynesian country of Tuvalu
has already had to look at innovative and practical solutions to ensure its resilience. Buildings, for
example, have to serve multiple purposes, such as in the case of the new airport terminal that has been
designed to include one of the largest underground water cisterns in the country to mitigate the impacts
of frequent droughts.

Climate and Disaster resilient transport in Small Island Developing States: A Call to Action, (Climate and
Disaster resilient transport in Small Island Developing States: A Call to Action, 2017)

Airport: Runway.

88. The maximum temperatures on Norfolk Island are unlikely to see high enough temperatures

89.

90.

to effect flight, particularly for take-offs. Air access during times of an emergency relief
operation is critical. Therefore, the continuing operation of the airport after cyclone / extreme
wind event will need to be assured. The airfield may also be required to service other
emergencies as a staging area.

It is recommended that significant emergency focused infrastructure where feasible,
be built located close to the airport in the future. Such infrastructure would include a
hospital, emergency shelter, power and water plants and emergency asset housing.

The airport was built in about 1942-43 for bombers in World War Il. Runway 1 is 6500 feet
long and Runway 2 is 4700 feet long. The airport is approximately 113m above sea level. This
study has not sought a full understanding of the management of the airport and its
immediate infrastructure. There continues to be a reliance on diesel generators to provide a
portion of the reliable power at the airport. Recent activity on Norfolk Island is seeing
maintenance to the existing runways.

The delivery of health care via air remains a likely constant in the near future. Tele-health
should be considered a necessity. Present communication systems are potentially a threat to
the establishment of reliable and safe tele-health practice.

It is recommended that communication systems be upgraded so as to support tele-
health thus decreasing reliance on air services.
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91. Under duress and following an extreme event, the most likely aid delivery system will be via
air. The airport will almost certainly need to be one of the first assets that is prepared for the
reception of such flights.

It is recommended that the airport critical infrastructure and facilities be upgraded to
withstand a CAT3 cyclone. This upgrade should be commenced as soon as possible.
The Department should seek the concurrence of organisations likely to be involved in
health and emergency relief as synergies will become apparent.

Houses.

92. The 2016 Australian Census suggests that in Norfolk Island 74.5% of private dwellings were
occupied and 25.5% unoccupied. Of the occupied private dwellings in Norfolk Island, 97.3%
were separate houses. These houses represent the first line of shelter. As with all
communities, the dwellings ability to withstand high winds, and wind-blown debris, will
determine the ability of the population to survive. All governments that seek to protect
citizens in times of emergency level winds should know which buildings are capable of
withstanding defined climatic challenges, for example which CAT rating.

It is recommended that an assessment be made of the capacity of the island's
housing stock to withstand extreme winds.

93. On Norfolk Island the capacity of all buildings to withstand winds above CAT3 should be
known. Residents should be informed of their buildings/house’s capacity and where
considered appropriate further actions be taken. These might include additional roof
strengthening and potential debris removed. When the stock of the houses capable of
withstanding winds is known, an estimate of those require additional emergency shelter can
be calculated. This will dictate the size of the community facility required today to meet the
needs of those unable to shelter at home (both residents and tourists).

It is recommended that all future house construction and a rolling program of
upgrade of current houses must meet National Construction Code (NCC)
requirements.
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It is recommended that the NCC requirements should be professionally determined
by Australian Building Codes Board (ABCB). The ABCB in framing the NCC
requirements should consider the likely occurrence of cyclones at greater category
than currently occurring.

The Department might request the ABCB to provide an update to NCC especially for
Norfolk Island with special consideration to wind conditions.

It is recommended that a community shelter be developed quickly to meet the needs
of the residents and tourists who do not have access to home (self) shelter above
CAT2.

It is recommended that the community consider a prioritisation of the housing
capacity assessment (audit), for those with a disability or the aged for shelter in the
medium term.

94. The NCC (Australian Building Codes Board, 2020) is applicable to building construction on
Norfolk Island. The NCC is a sophisticated and robust nationally harmonised legislation. It
enables the design and building of structures consistent with zones of likely climatic
conditions. It is strongly suggested that Commonwealth agencies use the NCC as the basis for
all future construction. The use of standards, that are not laws, alone confines the design
process to only one part of the NCC and does not allow a design and delivered solution that
meets the performance conditions. Australian Standards are appropriately and consistently
applied within the NCC. Mentioning both as if equal causes confusion and sets up alterative
policy hierarchy settings. Clarification of policy and law also appears to be warranted within
emergency planning documents. (Emergency Management Norfolk Island Committee, 2018)?

It is recommended that all tenders, contracts and Requests for Tender (RFT)
documents directing the planning, design and preparation of infrastructure, houses

12 The consideration of building codes as mitigatory understanding is correct. To then expand on that to
include standards outside those in the context of the NCC is not a sound approach. Standards are, when
used outside the NCC, predominately a matter of policy articulation.

29

infrastructure.gov.au



http://www.infrastructure.gov.au/

and building on Norfolk Island must use the wording; “build in accordance with the
National Construction Code”.

It is further recommended that, as the above is applied, all reference to Australian
Standards should be removed.

95. The above recommendation should be applied globally across all Commonwealth and State
Government contracts for buildings, facilities and infrastructure. Almost all design and
engineering consultants, and professional bodies, institutions and associations, associated
with building and construction also agree with this proposition.

It is recommended that the application of the NCC applicable areas should meet
future climate predictions, based on an RPC8.5 prediction from IPCC for the period of
the estimate usable life of the proposed building. (It should be assumed that the
anticipated life of any building be at least that assumed by the current Parliamentary
Standing Committee on Public Works (PWC) expectation of beyond 60 years.)

Maritime Infrastructure.

96. The access to the Island by sea is a complex issue involving both physical and human factors.
The human factors involve traditional practices. A complete review of the ability to service the
island by ship is not a subject that has been considered in depth in this report. However, the
requirement to continue to develop safe and sustainable practices remains. In the future this
requirement will be within an environment where the sea levels are rising, and the sea water
becoming fresher, of higher acidity, and higher temperature. The design and construction of
any new facility and the maintenance of any existing facilities will require significant attention
to include these concerns over the whole period of the usable life of the infrastructure (as
opposed design life or economic life).

It is recommended that all design or remedial works conducted at or near the seaq,
that is maritime infrastructure works, must include full consideration of sea level rise
within the scope of the IPCCs recommendations (2 m by 2100 and 7 m by 2200), and

the effects of storm surge due to more extreme weather patterns.
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Roads and Bridges (transport infrastructure).

97.

As the maximum temperature is unlikely to see such significant increase as to effect make-up
and longevity of the road surfaces there are, at face value, few concerns here. Changes in
temperature are unlikely to affect road surfaces. Other climate effects will potentially shape
future decisions. These include rainfall patterns and behaviour. Rainfall patterns will likely go
beyond normal expectations and potentially place in ground and drainage infrastructure at
continuing and growing threat. It is also certain that infrastructure at sea datum or just above
will be affected increasingly by the sea level rise and consequent ground water table rise and
further by potential storm surges and wetting. Where roads approach the sea level datum
they should be regularly checked and managed.

It is recommended that storm rainfall runoff pathways should be considered carefully
to avoid potential damage to bridgeworks and roadways from overflows. Culverts
should be designed for additional flow rates and volume. A rolling program of
inspection to ensure continuing viability should be commenced

Communications.

98.

99.

One of the single greatest assets to support an emergency response both internally to a
disaster and externally to those who attend, and the long development of a self-sufficiency, is
the ability to communicate reliably. Climate change dictates that the island should build a
more capable communications system. This will give an increased resilience through affording
the opportunity for others to live and work in Norfolk Island. This will alter the commercial
and residential mix.

Current communication systems include a Gen3 mobile phone network. There is no access to
the nearby underwater cable. Without reference to the cost of connection to the underwater
cable it would greatly improve the communications capacity>.

It is recommended that the communication systems be considered for upgrade thus
supporting longer term alternate growth, emergency capacity and tele-health.

131t has been suggested that the possible costs in 2016 were in the vicinity of USD$30m. It is understood
that current considerations are being made for communications improvement.
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Wastewater:

100.  No water should be considered waste when the opportunity exists to reuse or recycle that

water. As the Norfolk Island climate changes to one that will see reduced rainfall totals but
increased speed of rainfall and therefore higher runoff, consideration should be given to the
infrastructure that supports the trapping, retention and treatment of water including the
reuse of wastewater. Norfolk Island currently uses predominantly house based waste
treatment (septic) system, with 10% of the total housing / commercial stock connected to a
system (known as the ‘Water Assurance Scheme'. “There is clear evidence of discharge
pollution on land from human and agricultural uses. There is evidence that local historic sites
are affected by wastewater practices. The practices of sewerage, wastewater collection and
agricultural waste should be considered in detail to achieve greater sustainability and more
appropriate reuse.

It is recommended that with reduced rainfall and potentially more aggressive runoff
in waterways, wastewater runoff should be studied exploring alternative uses.
Expertise exists to study such alternative approaches to water treatment. There would
be advantages if this study were conducted in concert with the aquifer study (see
above)

Power: Electricity.

101.  The access to power or energy in a climate changed world requires acceptance of the

inevitability of a change away from fossil fuel reliance. It is almost certain that fossil fuels will
become more "unpalatable” to the world as they continue to be acknowledged as the greater
of the contributors of the world's GHG emissions. Opportunities to change the current
reliance on the diesel generators should be pursued. This is understood by local government
and the community’. The benefits to the community of moving to a reliance on renewable
energy include reduced dependency on shipping of fossil fuels (Commonwealth Grants
Commission, 2019). Renewable energy will remove reliance on shipping. This strategy will
allow the owners to establish their own socially equitable pricing policies. It may remove the
requirement for subsidies associated with remote power supply (Commonwealth Grants
Commission, 2019). This move to renewable energy will contribute to mitigation required
under the Paris Agreement. There are few perfect renewable energy supply systems in

4 The existing sewerage system is limited to the Burnt Pine and Middlegate areas. Outside of these areas,
septic tanks and effluent absorption trenches are used. There is active concern as to this systems fitness for

1> Expressed by community in discussions for this report.
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operation now. There is expertise available to plan this change'®. Norfolk Island represents an
opportunity to remove diesel as a standard fuel system through the development of a multi-
function generation system that supports the Australian Government policy settings. In
particular, this report considers it prudent to investigate all forms of solar energy production
and power storage including both batteries and a Hydrogen Strategy.

It is recommended that renewable energy systems be examined in detail. Hydrogen
creation and storage for the purpose of “battery storage of power” should be included
in this study. Any excess solar energy produced should be stored via a number of
means including hydrogen, pumped hydro (at small scale) and standard battery
systems.

102.  The Californian experience would suggest that the flattening of the “duck-like curve” is
possible through changes in the demand drivers (see below). The best approach appears to
be a combination of demand reduction or shift and power storage [batteries] of various

types.

Power.

103. A move away from fossil fuel to renewable sources is sensible on many levels including
commercially and access for the island community, and goes to the long term of the
Australian Governments agreed policies, the reduce of emissions. However, the nature of
existing economies as they cross the lines of desirable or indeed necessary climate outcomes
will be difficult to negotiate. It is understood that on the island, local revenue is gained
through existing commercial arrangements using fossil fuels.

104.  Others have sought to assist the island to understand the opportunities of moving to
renewables. This report suggests the conclusion to this must be a full and future thinking
analysis of all available renewable resources and supply methods without the incumbency of
current nestled revenue streams. Consideration must be given to wind, further solar
investment, wave activated, micro grid application, ownership and revenue models, micro
pumped hydro, bio waste conversion, hydrogen creation for supply use as cells [battery] fuel
and car fuels, and also standard battery storage.

It is recommended that Council supported by the Department, undertake a feasibility
study of appropriate energy sources and management arrangements. This should
include solar, micro pumped hydro, bio-waste conversion, hydrogen manufacture to

16 As at the writing of this report; there are some state authorities that are better placed, as they are more
closely aligned with governance conditions, than other jurisdictions, to be exemplars. For example, it would

appear WA has a closer alignment than Tasmania in renewable considerations.
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supply battery fuel cells and car fuels, battery storage and micro grid design and
application. There is a need to address ownership and revenue models.

105.  From California’s experience a 2012 project California Independent System Operator
(CAISO) reported the net load on networks showed a “duck like curve”; use of power
predominantly in the morning and afternoons which almost opposite of when solar
generated power is created and immediately available (without storage). This demonstrated
the reliance on power in the morning and at night pattern is apparent on the island, where it
is felt solar energy produced in the height of the day is wasted. Solar energy on Norfolk
Island may support other forms of power and/or storage such as those listed above. The
ocean wave environment may also represent opportunity for power generation. Additional
energy generated could be used to produce potable water, and/or Hydrogen, as well as be
stored.

Shelters.

106.  The likelihood of cyclonic winds hitting Norfolk Island increases every year. As winds
increase in severity from either cyclone pathways tracking further south than normally
expected and ‘hitting’ Norfolk Island, or the development of storms in the local conditions,
there will be a need to protect the vulnerable in the community. The first response should be
that people shelter in their own home. However, without a full house [and buildings] shelter
capacity study the estimate of how many of the Island's population and tourists requiring
shelter should include an appropriately sized proportion of the population. Based on the
population spread of the island it might be reasonable to assume that the elderly, disabled
and young children should be catered for. This report therefore estimates that a facility able
to cater for approximately 1200 people for short durations (2 days) and potentially up to 800
for a short but sustained period (7 days) would be considered prudent.

107.  An emergency shelter should be appropriately serviced with appropriate supply of life
supporting items including potable water, some food-based supplies, medical equipment and
supplies and bedding to meet most of the immediate basic human needs. Having met the
hierarchy of human needs, meeting a triaged health need should be considered imperative.

108. Communications become important as the basis to meet these needs. This includes both
physical connection through opening the runways to flights and the telecommunications. It is
also close to power supply systems as they may be considered.

109.  This report has not looked at all possible locations for an emergency facility in detail. This
should form part of an “initial business case” made for potential investment. Other locations
being considered for a facility that considers emergency shelter characteristics and has
community support includes a location close to the school.

110.  All emergency shelter facilities should plan for the worst-case scenario, and the
requirements to support life from that location. This report notes that during disasters and
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emergency events, there is often a need to facilitate life-saving measures at or near the
logistics point of entry. In this case the most appropriate and effective form of infrastructure
would be the airport.

111.  As described in section 4.5 and 4.8 of the NIDEP, public involvement and participation,
including rehearsals, is a key principle in emergency management. Familiarity of the access
routes to and from the shelter facilities, and the facilities themselves, at the time of a disaster
and/or emergency event become critical to the island’s proper emergency management
procedures and therefore the safety of people.

112.  Some in the Norfolk Island community hold a view that an emergency shelter facility that
meets other requirements of a social nature would benefit the island as a whole (see social
infrastructure below).

It is recommended that an emergency shelter should meet the following
characteristics:

holding 1200 people for 2 days, up to 800 for 7 days,

rated to withstanding CAT5 cyclonic winds,

have a design life of 50 years, noting the “influence life” will be much longer.

contain a water treatment system, based on two sources — sea water and captured
rainwater. (preferably RO).

Hold potable water to support the emergency population as well as additional
holding for general non-emergency use, (including aquifer recharge — study to
confirm requirement),

be power self-sufficient through solar and hydrogen/battery storage. (This may
enable any plant to be a significant contributor to normal daily island supply).

located at or very near the airport, and close to the hospital, (this area appears to be
a hub point for power supply and in times of duress and emergency, the delivery of
aid.)

be located away from or clear from all highly flammable flora, including eucalyptus
trees and should not be endangered by falling trees and debris.
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Desirably, it would cater for a range of community events such as indoor sports,
school meetings and social gatherings etc, to be determined in close consultation
with the community.

The facility should be well used and familiar to people and the principle of emergency
shelter use practiced as a routine across the community.
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Social Infrastructure

113.  Social infrastructure, often and generally, is misunderstood as physical infrastructure that
provides social “relief” and “joining”, or what may also be termed wellbeing of the
community.

114.  "Social infrastructure covers a range of services and facilities that meet local and strategic
needs and contribute towards a good quality of life. It includes health provision, education,
community, play, youth, recreation, sports, faith, and emergency facilities. Green infrastructure
in all its forms is also a key component of social infrastructure.

115.  Social infrastructure plays an important role in developing strong and inclusive
communities. It can provide opportunities to bring different groups of people together,
contributing to social integration and the desirability of a place.

116.  Planning for social infrastructure on Norfolk Island should include providers and
stakeholders. It should clarify future provisioning and funding. It is important to understand
existing and future social infrastructure needs and plan appropriately for these. [..]

117.  The loss of social infrastructure can have a detrimental effect on a community. Where
possible one should protect such facilities and uses, and where there is loss of a facility, require
a replacement that continues to meet the needs of the neighbourhood it serves. To further
protect against the loss of social infrastructure that is valued one should consider approving the
designation of a facility as an Asset of Community Value (ACV) if put forward by the local
community.

118.  Social infrastructure should be easily accessible. It is also important to consider the way that
social infrastructure integrates with other facilities and the way people who live or work in the
area might want to access it. Shared use and co-location of facilities should be encouraged, in
order to align service provision, use land more efficiently and facilitate opportunities for
different groups of people to come together, encouraging further inclusion and community
participation. Shared use and co-location will also help facilities and service providers to work in
a more coherent and joined-up way and share maintenance and management costs. Examples
of this include schools opening their facilities out of hours for use by the community, the co-
location of health and sports facilities, or the co-location of facilities with housing to ensure
effective usage.” (The Draft London Plan December 2017 — chapter 5 — Social Infrastructure)

Recommend the provision of facilities for the resilience of the Islanders and the Island
may be provided and also support the introduction of social outcomes through social
infrastructure.
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119.  To achieve properly considered ‘social infrastructure’ outcomes the recommendations
made in this report should be examined further for opportunities. The above recommended
emergency shelter should afford exciting opportunities through continuous and normal
community use for ongoing social development. Continuing in the spirit of community use
and social wellbeing, it is reasonable to consider community suggestions that a shelter should
also represent a multi-use social gathering location and indoor sports location.

It is recommended that an emergency shelter be considered a social infrastructure, a
gathering place and a sports venue. It should have continuous use and be used as
part of the normal life of the Islanders.
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Circular Economy.

121.  Norfolk Island is very well placed in both capacity and advantage to benefit from greater
self-sufficiency. There appears to be significant community understanding and acceptance of
creating a circular economy on the island. The circular economy is model behaviour for
mitigation of climate change. The island also appears to be ready physically and intellectually
for actions that might be consistent with a circular economy. This report suggests that
governance and nested ownership models may need to be tested.

A circular economy is an economic and behavioural system aimed at eliminating waste and the
consuming of new resources. Circular systems employ reuse, sharing, repair, refurbishment,
remanufacturing and recycling to create a close-loop system, minimising waste, pollution and
Green House Gas emissions and minimising the use of resource inputs.

122.  Circular Economy will seek to use or re-use all products in an environment. A small island
allows for, indeed almost demands, a circular economy like behaviour. This report suggests a
transition to a circular economy may be an adaptation to an already understood community
desire. The island should consider minimisation of all waste and then seek to re-use that
waste. Consideration might be given to the following type of behaviour,

a.

b.

Household and residential bio wastes and water wastes be treated and used, for
example in bio-digestion, and the outputs (wherever possible) be reused on land,
Agricultural waste should be retained, collected and treated. A Wastewater Treatment
Plant should deliver useable water outputs and other bio-product lines, including
hydrogen creation from water and power for fuel storage. Methane trapping and its
containment could be used for power generation'” and the power then used to
facilitate systems potentially recharging the aquifer.

Microgrid development based on cross community solar integration must be part of a
holistic option which sees the use of the systems above. Power sharing and immediate
reuse and management will give rise to opportunities.

Above all else prior to any study into a circular economy the commitment of the
islanders to this notion is required. Making the island the ‘best’ island in the world
might be to ‘better’ all others in their ecologic, ethical and energy use behaviour. A
model behaviour is very close to Norfolk Island reality if the community wanted it.

It is recommended that Norfolk Island should develop a circular economy.

7 Methane is also the main ingredient in natural gas. Because methane can be captured from landfills, it
can be burned to produce electricity, heat buildings, or power garbage trucks. Capturing methane before it
gets into the atmosphere also helps reduce the effects of climate change.
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It is recommended that Norfolk Island be supported in a circular economy

undertaking by professional outreach in this field, by a circular economy specialist
from either consulting services or, if available, from a supporting government agency.

Emergency Management in Norfolk Island

123.  Emergency Management procedures and actions on emergencies are outlined in the
‘Norfolk Island Disaster and Emergency Plan, 2018". This plan is a product of a local
committee, “the Emergency Management Norfolk Island Committee (EMNIC)" pursuant to
section 8 of the Disaster and Emergency Management Act 2001 (Norfolk Island). This plan
clearly ‘recognises the Island’s capability to manage an emergency for up to 48 hours".
Responsibilities are defined and ‘lead agency’ status is assigned in accordance to respective
emergencies or risks. There is clear recognition that support may be required by requests to
Emergency Management Australia (EMA) through the Office of the Administrator, Norfolk
Island to the Australian Government.

a.

b.

Notable for inclusion in the plan are cyclones and epidemic, both of which have
occurred this year.

Notable for its absence is the consideration of wildfire or bushfire. As the land dries on
the island with a changing climate, it is suggested that considerations be made to
include this.

Reviewing, testing, exercising and use of emergency facilities and procedures are
extremely important to good survival in times of threat. Each individual islander should
have a plan which is also consistent with their own capacity and of their own
resources. And then as part of the community afford care and response and
compassion to others.

Likely support from Australia includes possible use of defence assets or other
emergency services both state and federal. The likely delivery method in the
immediate after crisis event is air transport by RAAF or civilian aircraft.

Support mechanisms are well understood within the plan.

It is possible support from other larger nations based in the Pacific, like France or New
Zealand might be provided.

124. The Emergency Management operations appear to be centred upon the airport with both
emergency (fire) vehicles and services and the operations centre located there. The delivery
and distribution of aid to the community is likely to be through the airport as a hub.

40

infrastructure.gov.au



http://www.infrastructure.gov.au/

41

infrastructure.gov.au



http://www.infrastructure.gov.au/

Acknowledgements

The Author

125.  lan Cumming is a reserve Army Colonel, civil engineer, and small business founder. His

roles in Army included Defence humanitarian affairs and disaster relief operations as a
planner and as a leader in multiple countries and as a senior planner and operator of
headquarters in Australia. He has been an infrastructure director with Defence, and also the
Department'’s inaugural climate and security adviser. He is a ‘A class builder’s licence’ holder
in the ACT. He is a fellow of both the engineers and the builder's institutions.

126.  The views expressed in this study are his unless ascribed specifically to others.

Acknowledgements.

127. A number of individuals have assisted me with this study. They have been a mix of

unknowing mentors and role models and learned and professional scientific experts whose
deep understanding of climate change | have deliberately sought. Thank you to Mark Howden,
David White, lan A Cumming, Sarah Barker, Mark Crosweller, Eric Hutchinson, and Gareth
Johnston. Thank you also to those members of the Department and other Government
Institutions, who have supported me in this study, Sharon Greenshields, Chris Homann, Claire
Quintal, Hannah Taylor, Adam Jauczius, Kyle Czech, David Nutt, and Harriet Spring.

infrastructure.gov.au



http://www.infrastructure.gov.au/

Recommendations

A study should map the extent and nature of the aquifer and include recommendations for
aquifer management including potential ongoing recharge.

Ongoing water management be subject to thorough analysis, including water collection,
treatment, distribution and management. That this study considers the need for water during
and following an emergency. This study will require community engagement and local
decision making and ongoing input from NIRC, CSIRO or learned consulting academic bodies,
BOM and the Department.

A water treatment plant be considered for purpose of both aquifer recharge and potable
water creation.
a. A further specific study should confirm the nature and performance of the water
treatment plant that would support the island into the future.
b. Consideration should be given to including this plant within an emergency shelter
infrastructure.
c. A desalination plant is generally preferred as it may collect water from a number of
sources including sea water.
d. A water treatment facility should be run completely by renewable power,
e. This action is for the Department and NIRC and should immediately form part of user
requirements brief for an emergency shelter facility.

Norfolk Island agricultural and horticultural sectors prepare for less rainfall and drier
conditions. Farmer preparation for climate change should be supported by the NSW
Department of Agriculture, NIRC and the Department, in their agricultural and horticultural
outreach.

Forest / wildfire expertise be engaged to advise on fire risk reduction measures, and the
development of a community plan for fire risk reduction, consistent with community values
and needs. (The author suggests this expertise may reside in part locally.)

Any planning of infrastructure at the sea’s edge must consider the most aggressive estimated
sea level rise.

The retention of special or heritage assets close to or near the likely Sea Level Rise datum
points must be considered in a further study. Moving heritage assets (planned retreat) may
be a consideration where the assets are of significant value.

The Norfolk Island community and its governance organisations should hold knowledge of
the island’s infrastructure and housing stocks and their ability to withstand various wind
types/strengths. This urgent responsibility must reside with the Department and the NIRC and
should be completed as early as possible.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

An agricultural outreach service be considered that is designed to educate farmers and
growers as to the climate effects likely to occur in the near future and to assist the Islanders
examine alternative or supporting practice changes

The Norfolk Island community consider the benefits of offering alternative industries to
support the island economy.

The island's communications systems be upgraded to meet expectations of and support
business, tele-health, governance and emergency management.

A project study the impacts of climate change on the flora and fauna of Norfolk Island, as it
may affect forestry.

Significant emergency focused infrastructure where feasible, be built located close to the
airport in the future. Such infrastructure would include a hospital, emergency shelter, power
and water plants and emergency asset housing.

Communication systems be upgraded so as to support tele-health thus decreasing reliance
on air services.

The airport critical infrastructure and facilities be upgraded to withstand a CAT3 cyclone. This
upgrade should be commenced as soon as possible. The Department should seek the
concurrence of organisations likely to be involved in health and emergency relief as synergies
will become apparent.

An assessment be made of the capacity of the island's housing stock to withstand extreme
winds.

All future house construction and a rolling program of upgrade of current houses must meet
National Construction Code (NCC) requirements.

The NCC requirements should be professionally determined by Australian Building Codes
Board (ABCB). The ABCB in framing the NCC requirements should consider the likely

occurrence of cyclones at greater category than currently occurring.

The Department might request the ABCB to provide an update to NCC especially for Norfolk
Island with special consideration to wind conditions.

A community shelter be developed quickly to meet the needs of the residents and tourists
who do not have access to home (self) shelter above CAT2.

The community consider a prioritisation of the housing capacity assessment (audit), for those
with a disability or the aged for shelter in the medium term.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

All tenders, contracts and Requests for Tender (RFT) documents directing the planning,
design and preparation of infrastructure, houses and building on Norfolk Island must use the
wording; “build in accordance with the National Construction Code”.

It is further recommended that, as the above is applied, all reference to Australian Standards
should be removed.

The application of the NCC applicable areas should meet future climate predictions, based on
an RPC8.5 prediction from IPCC for the period of the estimate usable life of the proposed
building. (It should be assumed that the anticipated life of any building be at least that
assumed by the current Parliamentary Standing Committee on Public Works (PWC)
expectation of beyond 60 years.)

All design or remedial works conducted at or near the sea, that is maritime infrastructure
works, must include full consideration of sea level rise within the scope of the IPCCs
recommendations (2 m by 2100 and 7 m by 2200), and the effects of storm surge due to
more extreme weather patterns.

Storm rainfall runoff pathways should be considered carefully to avoid potential damage to
bridgeworks and roadways from overflows. Culverts should be designed for additional flow
rates and volume. A rolling program of inspection to ensure continuing viability should be
commenced

The communication systems be considered for upgrade thus supporting longer term
alternate growth, emergency capacity and tele-health.

With reduced rainfall and potentially more aggressive runoff in waterways, wastewater runoff
should be studied exploring alternative uses. Expertise exists to study such alternative
approaches to water treatment. There would be advantages if this study were conducted in
concert with the aquifer study (see above)

Renewable energy systems be examined in detail. Hydrogen creation and storage for the
purpose of “battery storage of power” should be included in this study. Any excess solar

energy produced should be stored via a number of means including hydrogen, pumped

hydro (at small scale) and standard battery systems.

Council supported by the Department, undertake a feasibility study of appropriate energy
sources and management arrangements. This should include solar, micro pumped hydro, bio-
waste conversion, hydrogen manufacture to supply battery fuel cells and car fuels, battery
storage and micro grid design and application. There is a need to address ownership and
revenue models.

An emergency shelter should meet the following characteristics:
a. holding 1200 people for 2 days, up to 800 for 7 days,
b. rated to withstanding CAT5 cyclonic winds,
¢. have a design life of 50 years, noting the “influence life” will be much longer.
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31.

32.

33.

34.

d. contain a water treatment system, based on two sources — sea water and captured
rainwater. (preferably RO).

e. Hold potable water to support the emergency population as well as additional holding
for general non-emergency use, (including aquifer recharge — study to confirm
requirement),

f. be power self-sufficient through solar and hydrogen/battery storage. (This may enable
any plant to be a significant contributor to normal daily island supply).

g. located at or very near the airport, and close to the hospital, (this area appears to be a
hub point for power supply and in times of duress and emergency, the delivery of aid.)

h. be located away from or clear from all highly flammable flora, including eucalyptus
trees and should not be endangered by falling trees and debris.

i. Desirably, it would cater for a range of community events such as indoor sports, school
meetings and social gatherings etc, to be determined in close consultation with the
community.

j. The facility should be well used and familiar to people and the principle of emergency
shelter use practiced as a routine across the community.

The provision of facilities for the resilience of the Islanders and the Island may be provided
and also support the introduction of social outcomes through social infrastructure.

An emergency shelter be considered a social infrastructure, a gathering place and a sports
venue. It should have continuous use and be used as part of the normal life of the Islanders.

Norfolk Island should develop a circular economy.
Norfolk Island be supported in a circular economy undertaking by professional outreach in

this field, by a circular economy specialist from either consulting services or, if available, from
a supporting government agency.
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